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Microscope,  an  optical  instrument,  consisting 
of  lenses,  or  mirrors,  by  means  of  wliicli  small 
objects  appear  larger  than  they  do  to  the  naked  eye. 
'Single  microscopes  consist  of  a  single  lens  or  mirror  j  or 
if  more  lenses  or  mirrors  be  made  use  of,  they  only  serve 
to  throw  light  upon  the  object,  but  do  not  contribute  to 
enlarge  the  Image  of  it.  Double  or  compound  mi¬ 
croscopes  are  those  in  wliich  the  image  of  an  object  is 
composed  by  means  of  more  lenses  or  mirrors  than 
one. 

For  the  principles  on  which  the  construction  of  mi¬ 
croscopes  depends,  see  Optics.  In  the  present  article, 
it  is  intended  to  describe  the  finished  instrument,  with 
all  its  varied  apparatus,  according  to  the  latest  improve¬ 
ments  ;  and  to  illustrate  by  proper  details  Its  uses  and 
importance.  ^ 

^  I.  Of  Single  Microscopes, 


Plate 

CtCXVXVlI, 
fis.  I.  ■ 


'The  famous  microscopes  made  use  of  by  Mr  Leeu- 
wenhoeck,  were  all,  as  Mr  Baker  assures  us,  of  the 
single  kind,  and  tlie  construction  of  them  was  the  most 
simple  possible^  each  consisting  only  of  a  single  lens  set 
between  two  plates  of  silver,  perforated  with  a  small 
hole,  with  a  moveable  pin  before  it  to  place  the  object 
on  and  adjust  it  to  the  eye  of  the  beholder.  He  Inloi-ms 
us  also,  that  lenses  only,  and  not  globules,  were  used  in 
every  one  of  these  microscopes. 

I.  The  single  microscope  now  most  generally  known 
and  used  is  that  called  IFilson's  Pocket  Microscope.  The 
body  is  made  of  brass.  Ivory,  or  silver,  and  is  repre¬ 
sented  by  A  A,  BB.  CC  is  a  long  fine  threaded  male 
screw  that  turns  Into  the  body  of  the  microscojie  j  1) 
a  convex  glass  at  the  end  ot  the  screw.  Two  con¬ 
cave  round  pieces  of  thin  brass,  with  holes  ot  ditl’erent 
diameters  in  the  middle  of  tliem,  are  placed  to  cover 
the  above-mentioned  glass,  tind  thereby  diminish  the 
aperture  when  the  greatest  magnifiers  are  emjiloycd. 
EE,  three  thin  plates  of  brass  within  the  body  ot  the 
microscope  *,  one  of  which  is  bent  semicircularly  in  the 
middle,  so  as  to  form  an  arched  cavity  for  the  recep¬ 
tion  of  a  tube  of  glass,  the  use  of  the  other  two  be- 
to  receive  and  hold  the  sliders  between  them.  I , 
of  wood  or  ivory,  arched  in  the 


mg 

a  piece 


manner  o' 


the  semicircular  plate,  and  Cemented  to  it.  G, 
other  end  of  the  body  of  the  microscope,  where  a 
low  female  screw  is  adapted  to  receive  the  diO.i 
magnifiers.  II  is  a  spiral  spring  ot  steel,  h< 
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the  end  G  and  the  plates  of  brass,  intended  to  keep  Miero- 
the  plates  in  a  right  position  and  counteract  the  long  scope, 
screw  CC.  I  is  a  small  turned  handle,  for  the  better 
holding  of  the  instrument,  to  screw  on  or  oil  at  plea¬ 
sure. 

To  this  microscope  belong  six  or  seven  magnifying 
glasses  :  si.x  of  them  are  set  in  silver,  brass,  or  ivory, 
as  in  the  figure  K  j  and  marked  i,  2,  3,  4,  5,  6,  the 
lowest  numbers  being  the  greatest  magnifiers.  L  is 
the  seventh  magnifier,  set  in  the  manner  of  a  little 
barrel,  to  be  held  in  the  .hand  for  the  viewing  of  any 
larger  object.  M  is  a  flat  slip  of  ivory,  called  a 
slider,  with  four  round  holes  through  it,  wherein  to 
place  objects  between  two  pieces  of  glass  or  Muscovy 
talc,  as  they  appear  at  d  d  d  J.  Si.x  such  sliders,  and 
one  of  brass,  are  usually  sold  with  this  microscope, 
some  with  objects  placed  in  them,  and  others  empty 
for  viewing  any  thing  that  may  oiler  ;  but  whoever 
pleases  to  make  a  collection,  may  h.ave  as  many  as  he 
desire's.  The  brass  slider  is  to  confine  any  small  object, 
that  it  may  be  viewed  without  crushing  or  di-stroyiug 
it.  N  is  a  tube  of  glass  contrived  to  confine  living  ob¬ 
jects,  such  as  frogs,  lishes,  &c.  in  order  to  discover  the 
circulation  of  the  blood.  All  these  arc  contained  in  a 
little  neat  box  of  fish-skin  or  mahogany,  very  convenient 
for  carrying  in  the  pocket. 

When  an  object  is  to  be  viewed,  thrust  the  ivotv 
slider,  in  which  the  said  object  is  placed,  between  the 
two  flat  brass  plates  EE  ;  observing  always  to  pul 
that  side  of  the  slider  where  the  brass  ringj  are  far¬ 
thest  from  the  eye.  Then  screw  on  the  magnifying 
glass  you  intend  to  use,  at  the  end  of  the  iustiunuut 
G  •,  and  looking  through  it  against  the  light,  turn  the 
long  screw  (  C,  till  your  object  lie  brought  to  suit  youi 
eye  ;  which  will  be  known  by  its  appearing  pc-rfcctly 
distinct  and  clear.  It  is  most  proper  to  look  at  it  finl 
through  a  magnifier  that  can  ihow  the  whole  at  once, 
and  afterwards  to  inspect  the  several  parts  more  parti- 
cnlarly  with  one  of  the  greatest  magnifiers-,  fir  thus 
vou  will  gain  a  tnu-  idea  of  the  whole,  and  of  all  its 
parts.  .\nd  though  the  grrate  l  magnifiers  can  sho-v 
but  a  minute  jKirtion  of  any  object  at  once,  such  at  the 
.  law  of  a  flea,  the  horn  of  a  louse,  or  the  like  ;  vet  by 
.  .  r,(!v  moving  the  slider  which  contains  the  object,  the 
,  V.'  n  'V  i.-'sdiiallv  examine  it  all  over. 

A  ,  mil't  be  liioilght  very  near  the  glass.s 

il,.  I  t  (  'iiaifilifii  rs  are  made  u>c  of,  be  CBfe- 
I.  I  ■  i  ;■  ?  Ill-'  s!iJ«r  against 

50 1 4 


MIC  [2 

Micro-  them  as  yon  move  it  in  or  out.  A  few  turns  of  the 

scope.  screw  CC  will  easily  prevent  this  mischief,  by  giving 
tliem  room  enough.  You  may  change  the  objects  in 
your  sliders  for  any  others  you  think  proper,  by  taking 
out  the  brass  rings  with  the  point  of  a  penknife  ; 
the  talcs  will  then  fall  out,  if  you  but  turn  the  sliders  5 
and  after  putting  what  you  please  between  them,  by 
replacing  the  brass  rings  you  will  fasten  them  as  they 
were  before.  It  is  proper  to  have  some  sliders  furnish¬ 
ed  with  talcs,  but  without  any  object  between  them, 
to  be  always  in  readiness  for  the  examination  of  fluids, 
salts,  sands,  powders,  the  farina  of  flowers,  or  any 
other  casual  objects  of  such  sort  as  need  only  be  applied 
to  the  outside  of  the  talc. 

The  c'uculation  of  the  blood  may  be  easiest  seen  in 
tlie  tails  or  fins  of  fishes,  in  the  fine  membranes  be¬ 
tween  a  frog’s  toes,  or  best  of  all  in  the  tail  of  a 
water-newt.  If  your  object  be  a  small  fish,  place  it 
within  the  tube  N,  and  spread  its  tail  or  fin  along  the 
side  thereof ;  if  a  frog,  choose  such  a  one  as  can  but 
just  be  got  into  your  tube;  and,  w’lth  a  pen,  or  small 
stick,  expand  the  transparent  membrane  between  the 
toes  of  the  frog’s  hind  foot  as  much  as  you  can.  When 
your  object  is  so  adjusted  that  no  part  of  it  can  inter¬ 
cept  the  light  from  the  place  you  intend  to  view,  un¬ 
screw  the  long  screw  CC,  and  thrust  your  tube  into 
the  arched  cavity,  quite  through  the  body  of  the  mi¬ 
croscope  ;  tlien  screw  it  to  the  true  focal  distance,  and 
you  will  see  the  lilood  passing  along  its  vessels  with  a 
rapid  motion,  and  in  a  most  surprising  manner. 

The  third  or  fourth  magnifiers  may  he  used  for 
frogs  or  fishes  :  but  for  the  tails  of  water-newts,  the 
fifth  or  sixth  will  do  ;  because  the  globules  of  their 
blood  arc  twice  as  large  as  those  of  frogs  or  fish.  The 
first  or  second  magnifier  cannot  well  be  employed  for 
this  purpose ;  because  the  thickness  of  the  tube  in 
whicli  the  object  lies,  will  scarce  admit  its  being 
brought  so  near  as  the  focal  distance  of  the  magni¬ 
fier. 

An  apparatus  for  the  purpose  of  viewing  opaque 
objects  generally  accompanies  this  microscope  ;  and 
which  consists  of  the  following  parts.  A  brass  arm 
QR,  which  is  screwed  at  Q,  upon  the  body  of  the  mi¬ 
croscope  at  G.  Into  the  round  hole  R,  any  of  the 
magnifiers  suitable  to  the  object  to  be  viewed  arc  to 
be  screwed ;  and  under  it,  in  the  same  ring,  the  con¬ 
cave  polished  silver  speculum  S.  Through  a  small 
aperture  in  the  body  of  the  microscope  under  the 
brass  plates  EE,  is  to  slide  the  long  wire  with  the 
forceps  T :  This  wire  is  pointed  at  one  of  its  ends; 
and  so,  that  either  the  points  or  forceps  may  be  used 
lor  the  objects  as  may  be  necessary.  It  is  easy  to 
conceive,  therefore,  that  the  arm  at  R,  which  turns 
by  a  twofold  joint  at  a  and  b,  may  be  brought  with 
its  nragnifier  over  the  object,  the  light  reflected  upon 
jt  by  the  application  ot  the  speculum,  and  the  true 
locus  obtained  by  turning  of  the  male  screw  CC  as 
before  directed. — As  objects  are  sometimes  not  well 
fixed  for  view,  either  by  the  forceps  or  point,  the 
small  piece  shown  at  V  is  added,  and  in  such  cases 
answers  better  :  it  screws  over  the  point  of  T  ;  it  con¬ 
tains  a  small  round  piece  of  ivory,  blackened  on  one 
side,  and  left  white  upon  the  other  as  a  contrast  to 
coloured  objects,  and  by  a  small  piece  of  watch-spring 
fastens  down  the  objects  upon  the  ivory. 
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2.  Siiig’c  ilicroscope  hj  rejiection.  In  fig.  2.  A  Is  a  aijoro- 
scroll  of  brass  fixed  upright  upon  a  round  wooden  scope, 
base  B,  or  a  mahogany  drawer  or  case,  so  as  to  stand  ' ■■■—  /— 
perfectly  firm  and  steady.  C  is  a  brass  screw,  that  pas¬ 
ses  through  a  bole  in  the  upper  limb  of  the  scroll  in¬ 
to  the  side  of  the  microscope  D,  and  screws  it  fast  to 

the  said  scroll.  E  is  a  concave  speculum  set  in  a 
bo.x  of  brass,  which  hangs  In  the  arch  G  by  two  small 
screws  ff,  that  screw  luto  the  opposite  sides  thereof. 

At  the  bottom  of  this  arch  is  a  pin  of  the  same  metal, 
exactly  fitted  to  a  hole  h  in  the  wooden  pedestal,  made 
for  the  reception  of  the  pin.  As  the  arch  turns  on 
this  pin,  and  the  speculum  turns  on  the  end  of  the 
arch,  it  may,  by  this  twofold  motion,  be  easily  adjust¬ 
ed  in  such  a  manner  as  to  reflect  the  light  of  the  sun, 
of  the  sky,  or  of  a  candle,  directly  upwards  through 
the  microscope  that  is  fixed  perpendicularly  over  it ; 
and  by  so  doing  may  be  made  to  answer  many  pur¬ 
poses  of  the  large  double  reflecting  microscope.  The 
body  of  the  microscope  may  also  be  fixed  horizon¬ 
tally,  and  objects  viewed  in  that  position  by  any  light 
you  choose ;  which  is  an  advantage  the  common  double 
reflecting  microscope  has  not.  It  may  also  be  render¬ 
ed  further  useful  by  means  of  a  slip  of  glass ;  one  end 
of  which  being  thrust  through  between  the  plates  where 
the  sliders  go,  and  the  other  extending  to  some  distance, 
such  objects  may  be  placed  thereon  as  cannot  be  ap¬ 
plied  in  the  sliders  :  and  then,  having  a  limb  of  brass 
that  may  fasten  to  the  body  of  the  microscope,  and  ex¬ 
tend  over  the  projecting  glass  a  hollow  ring  wherein 
to  screw  the  magnifiers,  all  sorts  of  subjects  may  be 
e.xamined  wdth  great  convenience.  If  a  liole  be  made  in 
the  pedestal,  to  place  the  speculum  exactly  underneath, 
affd  thereby  throw  up  the  rays  of  light.  The  pocket- 
mlcroscopc,  thus  mounted,  says  IMi"  Baker,  “  is'as  easy 
and  pleasant  in  its  use  ;  as  fit  for  the  most  curious  ex¬ 
amination  of  the  animalcules  and  salts  In  fluids,  of  the 
farinic  in  vegetables,  and  of  the  circulation  in  small 
animals ;  in  short,  is  as  likely  to  make  considerable 
discoveries  in  objects,  that  have  some  degree  of  trans- 
pai’ency,  as  any  microscope  I  have  ever  seen  or  heard 
of.” 

The  brass  scroll  A  is  now  generally  made  to  un¬ 
screw  into  three  parts,  and  pack  with  llie  microscope 
and  ajiparatus  into  tlie  drawer  of  a  mahogany  pocket- 
case,  upon  the  lid  of  whicli  the  scroll  is  made  to  fix 
when  in  use. 

The  opaque  apparatus  also,  as  above  described,  is 
applicable  this  way  by  reflection.  It  only  consists  in 
turning  the  arm  R  (tig.  i.),  with  the  magnifier  over 
the  concave  speculum  below  (lig.  2.),  or  to  receive 
the  light  as  reflected  obliquely  from  it  :  the  silver  spe¬ 
culum  screwed  into  R  will  then  reflect  the  light,  which 
it  receives  from  the  glass-  speculum,  strongly  upon  the 
oi>ject  that  is  applied  upon  t-'ie  wire  T  underneath. 

This  mlscioscope,  however,  is  not  upon  the  moSt 
convenient  construction,  in  comparison  with  others  now 
made;  it  has  been  esteemed  for  many  years  past  from 
its  popular  name,  and  recommendation  by  its  makers. 

Its  portability  is  certainly  a  great  advantage  in  its  fa¬ 
vour  ;  but  In  most  respects  it  is  superseded  by  the  mi¬ 
croscopes  hereafter  described. 

3.  Alicfoscopc  fo7-  Opaque  Objects,  culled  the  Single  Fig.  3, 
Opaque  Microscope.  'I'his  microscope  remedies  the  in¬ 
convenience  of  having  the  dark  side  of  an  object  next 

the 
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Micro-  the  eye,  which  formerly  was  an  insurmountahle  ob- 

scope.  jection  to  the  making  observations  on  opaque  obiects 
''  with  any  considerable  degree  of  exactness  or  satisfac¬ 
tion  :  for,  in  all  other  contrivances  commonlv  known, 
_the  nearness  of  the  instrument  to  the  object  (when 
glasses  that  magnify  much  are  used)  unavoidably  over¬ 
shadows  it  so  much,  that  its  appearance  is  rendered  ob¬ 
scure  and  indistinct.  And,  notwithstanding  ways  have 
'  been  tried  to  point  light  upon  qn  object,  from  the  sun 
or  a  candle,  by  a  convex  glass  placed  on  the  side  there¬ 
of,  the  rays  from  either  can  be  thrown  upon  it  in  such 
an  acute  angle  only,  that  they  serve  to  give  a  confused 
glare,  but  are  insufficient  to  afford  a  clear  and  perfect 
view  of  the  object.  But  in  this  microscope,  by  means  of 
a  concave  speculum  of  silver  highly  polished,  in  whose 
centre  a  magnifying  lens  is  placed,  such  a  strong  and 
direct  light  is  reflected  upon  the  object,  that  it  may  be 
examined  with  all  imaginable  ease  and  pleasure.  The 
several  parts  of  this  instrument,  made  either  of  brass  or 
silver,  are  as  follow. 

Through  tho  first  side  A,  passes  a  fine  screw  B,  the 
other  end  of  which  is  fastened  to  the  moveable  side  C. 
X)  is  a  nut  applied  to  this  screw,  by  the  turning  of 
which  the  two  sides  A  and  C  are  gradually  brought 
together.  E  is  a  spring  of  steel  that  separates  the 
two  sides  when  the  nut  is  unscrewed.  F  is  a  piece  of 
brass,  turning  round  In  a  socket,  whence  proceeds  a 
small  spring  tube  moving  upon  a  rivet ;  through  which 
tube  there  runs  a  steel  wire,  one  end  whereof  termi¬ 
nates  in  a  sharp  point  G,  and  the  other  with  a  pair  of 
pliers  H  fastened  to  it.  The  point  and  pliers  are  to 
thrust  Into,  or  take  up  and  hold,  any  insect  or  object ; 
and  either  of  them  may  be  turned  upwards,  as  best 
suits  the  purpose.  I  is  a  ring  of  brass,  with  a  female 
screw  within  it,  mounted  on  an  upright  piece  of  the 
same  metal ;  which  turns  round  on  a  rivet,  that  it  may 
bo  set  at  a  due  distance  when  the  least  magnifiers  are 
employed.  This  ring  receives  the  screws  of  all  tlie 
magnifiers.  K  is  a  concave  speculum  of  silver,  po¬ 
lished  as  bright  as  possible  j  in  the  centre  ot  which  is 
placed  a  double  convex  lens,  with  a  proper  aperture 
to  look  through  it.  On  the  back  of  this  speculum  a 
male  screw  L  is  made  to  fit  the  brass  ring  I,  to  screw 
into  it  at  pleasufe.  There  are  four  of  these  concave 
specula  of  dilferent  depths,  adapted  to  tour  glasses  of 
different  magnifying  powers,  to  be  used  as  the  ob¬ 
jects  to  be  examined  may  require.  The  greatest  mag¬ 
nifiers  have  the  least  apertures.  M  is  a  round  object- 
plate,  one  side  of  w'hich  is  white  and  tlic  other  black  : 
The  intention  of  this  is  to  render  objects  the  more  vi¬ 
sible,  by  placing  them,  if  black,  on  the  white  si«le, 
or,  If  white,  on  the  black  side.  A  steel  spring  N  turns 
down  on  each  side  to  make  any  object  fast ;  ami  is¬ 
suing  from  the  object-plate  is  a  hollow  pipe  to  screw 
it  on  the  needle’s  point  G.  O  is  a  small  box  of  brass, 
with  a  glass  on  each  side,  contrived  to  confine  any  li¬ 
vings  oliject,  in  order  to  examine  it :  this  also  has  a 
pipe  to  screw  upon  the  end  of  tlio  needle  (r.  B  is  a 
turned  handle  of  wood,  to  screw  into  the  instrument 
when  it  is  made  use  of.  Q,  a  pair  of  lirass  pliers  to 
take  up  any  object,  or  manage  it  with  coiivcnieucy. 
R  is  a  soft  bair-brusb  tor  cleaning  the  glasses,  &.c.  S  is 
a  small  ivorv  iiox  for  talcs,  to  be  placed,  when  wanted, 
in  the  small  brass  box  O. 

■  When  you  would  view  any  object  with  tins  micro* 
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scope,  screw  the  speculum,  with  the  magnifier  you  MiVro- 
thiiik  proper  to  use,  into  the  brass  ring  I.  Place  your  »eoi>e. 
object,  either  on  tlie  needle  G  in  the  pliers  H,  on  the 
object-plate  M,  or  in  the  hollow  brass  box  O,  as  may 
be  most  convenient  •,  then  holding  np  your  instrument 
by  the  handle  P,  look  against  tlie  liglit  througli  the 
magnify  ing  lens  ;  and  by  means  of  the  nut  I),  together 
with  the  motion  of  the  needle,  by  managing  its  fewer 
end,  the  object  may  be  turned  about,  raised,  or  de¬ 
pressed,  brought  nearer  the  glass,  or  removed  farther 
from  it,  till  you  find  the  true  focal  distance,  and  the 
light  be  seen  strongly  reflected  from  tlie  specnium  up¬ 
on  the  object,  by  W'liich  means  it  will  be  shown  in  n 
manner  surprisingly  distinct  and  clear ;  and  for  this 
purpose  the  light  of  the  sky  or  of  a  candle  will  answer 
very  well.  Transparent  objects  may  also  be  viewed  by 
this  microscope  •,  only  observing,  tliat  when  such  come 
under  examination,  it  will  not  always  be  proper  to 
throw  on  them  the  light  reflected  from  the  speculum 
for  the  liglit  transmitted  through  them,  meeting  the  re¬ 
flected  light,  may  together  produce  too  great  a  glare. 

A  little  practice,  however,  will  show  how  to  regulate 
both  lights  in  a  proper  manner. 

4.  Ellis's  single  and  Aquatic  Microscope.  Fig.  4.  re- 1”');  4- 
presents  a  veiy  convenient  and  useful  microscope,  con¬ 
trived  by  Mr  John  Ellis,  author  of  An  Essay  upon  Co¬ 
rallines,  &c.  To  practical  botanists,  observers  of  ani- 
malcula,  &c.  it  possesses  many  advantages  above  those 
just  described.  It  is  portable,  simple  in  its  construr- 
tion,  expeditious,  and  commodious  in  u-'c.  K  re¬ 
presents  the  box  containing  the  whole  app.iratns  :  it 
is  generally  made  of  fish-skin ;  and  on  the  top  there 
is  a  female  screw,  for  receiving  the  screw  that  Is  at  the 
bottom  of  the  pillar  A  ;  this  is  a  pillar  of  brass,  and 
is  screwed  on  the  top  of  the  box.  1)  is  a  brass  pin 
which  fits  into  the  pillar  j  on  the  top  of  this  pin  is  a 
hollow  socket  to  receive  tlie  arm  which  carries  the 
magnifiers  the  pin  is  to  be  moved  up  and  down,  in 
order  to  adjust  the  lenses  to  tlicir  focal  or  pniper  di> 
tance  from  the  object.  [iV.  B.  In  the  representn 
tions  of  this  microscope,  the  pin  I)  is  delineated  a<t 
passing  through  a  socket  at  one  side  of  the  pillar  A  , 
whereas  it  is  usual  at  present  to  make  it  pass  down  v 
hole  bored  through  the  middle  of  the  pillar.]  I.,  tl. 
bar  wliith  carries  the  magnifying  lens  j  it  Hti  into  the 
socket  X,  which  is  at  tlic  top  ot  the  pin  or  pillar  I). 

This  arm  may  be  moved  backwards  and  fonvards  in 
the  socket  X,  and  sideways  by  the  pin  I)  ;  so  that  the 
magnifier,  wliicli  is  screwed  into  the  ring  at  the  end 
E  of  this  bar,  may  be  easily  made  to  traverse  over  any 
part  of  the  object  that  lies  on  the  stag*-  or  plate  H 
FF  is  a  polished  silver  sjuiuliiin,  with  a  magnifying 
Iciis  placed  at  the  centre  tlieiTof,  uhirli  is  pertorated 
for  this  purpose.  The  mIvcf  speculum  screws  into  the 
arm  F,  as  at  F.  G,  anollicr  speculum,  with  its  lrit=». 
which  is  of  a  dilTereiit  maj^ifying  power  from  the 
former.  II,  the  scmitiicle  wbicli  supports  the  mirror  I  , 
the  pin  K,  affixed  to  the  semirirclc  H,  pa-.  •  through 
the  bole  which  is  towards  the  bottom  of  the  pillar  A. 

B,  the  stage,  or  the  plane,  on  wliirh  the  olije,  t»  are  ti 
be  placed  ;  it  fits  into  the  small  dove  tailed  arm  whiih 
is  at  the  iippor  end  of  the  pillar  H  A.  G  a  plat  e 
glass,  witli  a  small  jiiece  ot  Mark  silk  stuck  on  it  ;  thi' 
glass  is  to  las  in  a  groove  made  in  the  slaf  .  (  .  M. 
a  hollow  glass  to  Ik-  laid  oceiuioualljr  on  Uic  stag.  n. 

*  .\  s  ;  , 
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Micro-  stead  of  the  plane  glass  C.  L,  a  paii',  of  nippers, 
scope.  These  are  fixed  to  the  stage  by  the  pin  at  bottom  5 

tlie  steel  wire  of  these  nippers  slides  backwards  and 
forwards  In  the  socket,  and  this  socket  is  moveable 
upwards  and  downwards  by  means  of  the  joint,  so  that 
the  position  of  the  objecLmay  be  varied  at  pleasure. 
The  object  may  be  fixed  in  the  nippers,  stuck  on  the 
point,  or  affixed,  by  a  little  gum-water,  &c.  to  the 
ivory  cylinder  N,  which  occasionally  screws  to  the  point 
of  the  nippers. 

To  use  this  microscope  :  Take  all  the  parts  of  the 
apparatus  out  of  the  box  ;  then  begin  by  screwing  the 
pillar  A  to  the  cover  thereof  j  pass  the  pin  R  ot  the 
semicircle  which  carries  the  mirror  through  the  hole 
that  is  near  the  bottom  of  the  pillar  A  j  push  the  stage 
into  the  dove-tail  at  B,  slide  the  pin  into  the  pillar  (see 
the  N.  JB.  above)  ;  then  pass  .the  bar  E  through  the 
socket  which  is  at  the  top  of  the  pin  D,  and  screw  one 
of  the  magnifying  lenses  into  the  ring  at  F.  The  mi¬ 
croscope  is  now  ready  for  use  :  and  though  the  enume¬ 
ration  of  the  articles  may  lead  the  reader  to  imagine  the 
instrument  to  be  of  a  complex  nature,  we  can  safely 
affirm  that  he  will  find  it  otherwise.  The  Instrument 
has  this  peculiar  advantage,  that  it  is  difficult  to  put 
any  of  the  pieces  In  a  place  w  hich  is  appropriated  to  an¬ 
other.  Let  the  object  be  now  placed  cither  on  the 
St.age  or  in  the  nippers  1.,  and  In  such  manner  that  it 
may  be  as  nearly  as  possible  over  the  centre  of  the  stage  : 
bring  the  speculum  F  over  tlie  part  you  mean  to  ob¬ 
serve  j  then  throw  as  much  light  on  the  speculum  as 
you  can,  by  means  of  the  mirror  I,  and  the  double  mo¬ 
tion  of  which  it  Is  capable  ;  the  light  received  on  the 
speculum  Is  reflected  by  it  on  the  object.  The  distance 
of  the  lens  F  from  the  object  Is  regulated  by  moving 
the  pin  D  up  and  down,  until  a  distinct  view  of  it  is 
obtained.  The  best  rule  is,  to  place  the  lens  beyond 
its  focal  distance  from  the  object,  and  then  gradually 
to  slide  it  down  till  the  object  appears  sharp  and  well 
defined.  The  adjustment  of  the  lenses  to  their  focus, 
and  the  distribution  of  the  light  on  the  object,  are  w  bat 
require  the  most  attention  :  on  the  first  the  distinctness 
of  the  vision  depends  j  the  pleasure  arising  from  a  clear 
view  of  the  parts  under  observation  is  due  to  tlie  modi¬ 
fication  of  the  light.  No  precise  rule  can  be  given  for 
attaining  accurately  these  points  ;  it  is  from  practice 
alone  that  ready  habits  of  obtaining  these  necessary  pro¬ 
perties  can  be  acquired,  and  with  the  assistance  of  this 
no  difficulty  will  be  found. 

Fig.  5.  S'  'fcvy  simple  and  convenient  microscope  for 

botanical  and  other  purposes,  though  inferior  in  many 
respects  to  that  of  Mr  Ellis,  was  contrived  by  the 
ingenious  Mr  Benjamin  Martin,  and  is  represented  at 
fig.  5.  where  AB  represents  a  small  arm  supporting 
two  or  more  magnifiers,  one  fixed  to  the  upper  part 
as  at  B,  the  other  to  the  lower  part  of  the  arm  at  C  j 
these  may  be  used  separately  or  combined  together. 
The  arm  AB  is  supported  by  the  square  pillar  IK, 
the  lower  end  of  which  fits  into  the  socket  E  of  the 
foot  FG  j  the  stage  DL  is  made  to  slide  up  and  down 
the  square  pillar  j  PI,  a  concave  mirror  for  reflecting 
tight  on  the  object. — To  use  this  microscope,  place  the 
object  on  the  stage,  reflect  the  light  on  it  from  the 
concave  mirror,  and  regulate  it  to  the  focus,  by,.moving 
the  stage  nearer  to  or  farther  from  the  lens  at  B.  The 
ivory  sliders  pass  through  the  stage  j  other  objects  may 
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be  fixed  In  the  nippers  MN,  and  then  brought  under  the  Micro- 
eye-glasses  j  or  they  may  be  laid  on  one  of  the  glasses  scope, 
which  fit  the  stage.  The  apparatus  to  this  instrument 
consists  of  three  ivory  sliders  ;  a  pair  of  nippers  •,  a  pair 
of  forceps  •,  a  flat  glass  and  a  concave  ditto,  both  fitted 
to  the  stage. 

The  two  last  microscopes  arc  frequently  fitted  up 
with  a  toothed  rack  and  pinion,  for  the  more  ready  ad¬ 
justment  of  the  glasses  to  their  proper  focus. 

6.  iriiJiei'ting's  portable  Botanic  Microscope.  I'ig.  6.  pjn-.  5, 
represents  a  small  botanical  microscope  contrived  by 

Dr  TVItherlng,  and  described  by  him  in  his  Botanical 
u4rra))gctncnts.  It  consists  of  three  brass  plates,  ABC, 
which  are  parallel  to  each  others  the  wires  D  and  E 
arc  rivetted  into  the  upper  and  low'cr  plates,  which  are 
by  this  means  united  to  each  other  j  the  middle  plate 
or  stage  is  moveable  on  the  aforesaid  wires  by  two  little 
sockets  which  are  fixed  to  It.  The  two  upper  plates 
each  contain  a  magnifying  lens,  but  of  difl’erent  powers  ; 
one  of  these  confines  and  keeps  in  their  places  the  fine 
point  F,  the  forceps  O,  and  the  small  knife  H. — To 
1/se  this  instrument,  unscrerv  the  upper  lens,  and  take 
out  the  point,  the  knife,  and  the  forceps  j  then  screw 
the  lens  on  again,  place  the  object  on  the  stage,  and 
then  move  It  up  or  down  till  you  have  gained  a  dis¬ 
tinct  view  of  the  object,  as  one  lens  is  made  of  a  shorter 
focus  than  the  other  5  and  spare  lenses  of  a  still  deeper 
focus  may  be  had  if  required.  T'his  little  microscope 
is  the  most  portable  of  any.  Its  principal  meiit  is  its 
simplicity. 

7.  Botanical  Lenses  or  AJagni/icrs.  T'he  haste  with 
which  botanists,  &c.  have  frequently  occasion  to  view 
objects,  renders  an  extempore  pocket-glass  indispen¬ 
sably  necessary.  The  most  convenient  of  any  yet  con¬ 
structed,  appears  to  be  that  contrived,  in  regard  to  the 
form  of  the  mounting,  by  Mr  Benjamin  Martin  j  and 
is  what  he  called  a  Hand  Alegaluscopc,  because  it  is 
well  adapted  for  viewing  all  the  larger  sort  of  small 
objects  universally,  and  by  only  three  lenses  it  has  seven 
difl'erent  magnifying  powers. 

Fig.  7.  represents  the  case  with  the  three  frames  and  Fig  7. 
lenses,  which  are  usually  of  i,  i^,  and  2  inches  focus: 
they  all  turn  over  each  other,  and  shut  into  the  case, 
and  are  turned  out  at  pleasure. 

The  three  lenses  singly,  afford  three  magnifying 
powers  j  and  by  combining  two  and  two,  we  make  three 
more:  for  d  with  c  makes  one,  d  with  f  anclhci',  and 
c  with  /" a  third  j  which,  with  the  three  singly,  make 
si.x  j  and  lastly,  all  three  combined  together  make  an¬ 
other  j  so  that  upon  the  whole,  there  are  seven  powers 
of  magnifying  with  these  glasses  only. 

M'hen  the  tlirce  lenses  are  combined,  it  is  better  to 
turn  them  in,  and  look  through  them  by  the  small  apev- 
tnres  in  the  sides  of  the  case.  T'he  eye  In  this  case 
is  excluded  from  extra  light  j  the  abcnatlon  of  the 
supofluous  rays  through  the  glasses  is  cut  off  j  and  the 
eye  coincides  more  exactly  with  the  common  axes  of 
the  lenses. 

A  very  useful  and  easy  kind  of  microscope  (describ- 
ed  by  .loblot,  and  which  has  been  long  in  u.se),  adapt- 
cd  chiefly  for  viewing,  and  confining  at  the  same  time, 
any  living  insects,  small  animals,  Sec.  is  shown  at  fig.  8.  Fig.  8. 
where  A  represents  a  glass  tube,  about  inch  dia¬ 
meter,  and  2  inches  high.  B,  a  case  of  brass  or  wood, 
containing  a  sliding  tube,  with  two  or  three  magnify- 
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Iiig  glasses  tliat  may  be  used  eitlier  separately  or  com¬ 
bined.  In  the  inside,  at  the  bottom,  is  a  piece  of  ivory, 
black,  and  white  on  opposite'sides,  that  is  occasionally 
removed,  and  admits  a  point  to  be  screwed  into  the 
centre.  The  cap  unscrews  at  D,  to  admit  the  placing 
of  the  object ;  the  proper  distance  of  the  glasses  from 
the  object  is  regulated  by  pulling  up  or  down  the  brass 
tube  E  at  top  containing  the  eye-glasses. 

This  mici'oscope  is  partlculaily  useful  for  exhibiting 
the  well-known  curious  ciucuUo  hnperialis,  vulgarly 
called  the  diamond  beetle,  to  tlie  greatest  advantage  j 
for  which,  as  well  as  for  other  objects,  a  glass  bottom, 
and  a  polished  reflector  at  the  top,  are  often  applied, 
to  condense  the  light  upon  the  object.  In  this  case, 
the  stand  and  brass-bottom  F,  as  shown  in  the  figure, 
are  taken  away  by  unscrewing. 

9.  Mr  Lyonet's  Single  Anatomical  Dissecting  Micro- 
scope. — Fig.  9.  represents  a  curious  and  extremely  use¬ 
ful  microscope,  invented  by  that  gentleman  for  the  pur¬ 
pose  of  minute  dissections,  and  microscopic  prepara¬ 
tions.  This  Instrument  must  be  truly  useful  to  ama¬ 
teurs  of  the  minutiie  of  insects,  &c.  being  the  best 
adapted  of  any  for  the  purposes  of  dissection.  AYIth 
this  Instrument  Mr  Lyonet  made  his  very  curious  mi¬ 
croscopical  dissection  of  the  chenille  de  savlc,  as  related 
in  his  Traite  Anatomique  de  la  chenille  qui  ronge  le  Lois 
de  saule,  410. 

AB  is  the  anatomical  table,  which  is  supported  by 
a  pillar  NO  j  this  is  screwed  on  the  foot  CD.  The 
table  AB  Is  prevented  from  turning  round  by  means 
of  two  steady  pins.  In  this  table  or  board  there  is  a 
hole  G,  which  is  exactly  over  the  centre  of  the  mirror 
EF,  that  is  to  reflect  the  light  on  the  object  ;  the  hole 
G  is  designed  to  receive  a  flat  or  concave  glass,  on 
which  the  objects  for  examination  are  to  be  placed. 

RXZ  is  an  arm  formed  of  several  balls  and  sockets, 
by  which  means  it  may  be  moved  in  every  possible  si¬ 
tuation  ;  It  is  fixed  to  the  board  by  means  of  the  screw 
H.  The  last  arm  JZ  has  a  female  screw,  into  which 
a  magnifier  may  be  screwed  as  at  Z.  By  means  of  the 
screw  H,  a  small  motion  may  be  occasionally  giren  to 
the  arm  IZ,  for  adjusting  the  lens  with  accuracy  to  its 
focal  distance  from  the  object. 

Another  chain  of  balls  is  sometimes  used,  carrying  a 
lens  to  throw  linlit  upon  the  object  the  mirror  is  like¬ 
wise  so  mounted,  as  to  be  taken  from  its  place  at  K,  and 
fitted  on  a  clamp,  by  which  it  may  be  fixed  to  any  part 
of  the  table  AB. 

To  vse  the  Disserting  Table.— l.ct.  the  operator  sit 
with  his  left  side  near  a  light  window  j  the  instrument 
being  placed  on  a  firm  table,  the  side  DII  towaids  the 
stoniach,  the  observations  should  be  made  with  the 
left  eye.  In  dissecting,  the  two  elbows  are  to  be  sup¬ 
ported  by  the  table  on  whicii  the  instrument  rests,  llic 
hands  resting  against  the  board  AB  j  and  in  order^  to 
give  it  greater  stability  (as  a  small  shake,  though  iiiy 
perceptible  to  tlic  naked  eye,  is  very  visible  in  the  mi¬ 
croscope),  the  dissecting  instruments  are  to  be  held 
one  in  each  hand,  between  the  thumb  and  two  fore¬ 
fingers. 

II.  Of  Double  Microscopes,  commonly  called  CoM- 
POUR'D  Microscopes. 

Double  microscopes  are  so  called,  from  being  a  com- 
Linatlon  of  two  or  more  lenses. 
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The  particular  .and  chief  advantages  which  the  com- 
pound  microscopes  have  over  the  single,  are,  that  the 

objects  are  represented  under  a  larger  field  of  view,  and  ' - 

with  a  greater  amplification  of  reflected  light. 

1.  Culpeper's  Microscope — 1  he  compcuiid  microscope, 
originally  contrived  by  Mr  Culpeper,  is  represented  at 
fig.  10.  It  consists  of  a  large  external  brass  body 

B,  C,  D,  supported  upon  three  scrolls,  which  are  fixed  ** 
to  the  stage  EF  j  the  stage  is  supported  by  three  lar¬ 
ger  scrolls,  that  are  screwed  to  the  mahogany  jiedestal 
GII.  There  is  a  drawer  in  the  pedestal,  which  holds 
the  apparatus.  The  concave  mirror  1  Is  fitted  to  a 
socket  ill  the  centre  of  the  pedestal.  The  lower  part 
liiNICD  of  the  body  forms  an  exterior  tube,  into  which 
the  upper  part  of  the  body  ABLM  slides,  and  may 
be  moved  up  or  down,  so  as  to  bring  the  magnifiers, 
which  are  screwed  on  at  N,  nearer  to  or  farther  from 
the  object. 

I'o  vse  thjs  microscope :  Screw  one  of  the  buttons^ 
which  contains  a  magnifying  lens,  to  the  end  N  of  the 
body  :  place  the  slider,  with  the  objects,  between  the 
plates  of  the  slider-holder.  Then,  to  attain  distinct 
vision,  and  a  pleasing  view  of  the  object,  adjust  the 
body  to  the  focus  of  the  lens  you  are  using,  by  moving, 
the  upper  part  gently  up  and  down,  and  regulate  the 
light  by  the  concave  mirror. 

For  opaque  objects,  two  additional  pieces  must  bo 
used.  The  first  is  a  cylindrical  tube  of  brass  (represent¬ 
ed  at  L,  fig.  II.),  which  fits  on  the  cylindrical  part  at  ,, 
N  of  the  body.  The  second  piece  is  the  concave  specu¬ 
lum  h;  this  is  to  be  screwed  to  the  lower  end  of  tlio 
aforesaid  tube  :  the  upper  edge  of  this  tube  should  Iks 
made  to  coincide  with  the  line  which  has  the  same  num¬ 
ber  affixed  to  it  as  to  the  magnifier  you  are  U'sing  •,  c.  g. 
if  vou  are  making  use  of  the  magnifier  marked  5,  slidu 
the  tube  to  the  circular  line  on  the  tube  N  that  is 
marked  also  with  N“  5.  The  slider-holder  should  Us 
removed  when  you  are  going  to  view  opaque  ob¬ 
jects,  and  a  plane  glass  should  be  placed  on  the-  -ta 
in  its  stead  to  receive  the  object  ;  or  it  may  be  place  il 
in  the  nippers,  the  pin  of  which  fits  into  the  hole  in  tl.o 
stage. 

The  app.iratus  belonging  to  this  niicroscojic  consi-te 
of  the  following  particulars;  viz.  Five-  magnifiers,  each 
fitted  in  -a  brass  button  j  one  ot  these-  is  se-eu  at  N, 
fig.  10.  Six  ivory  sliders,  five  of  them  with  olijm 
A  brass  tube  to  hold  the  concave  speculum.  'I  h- 
concave  speculum  in  a  brass  box.  A  fiih  pan.  .V  - 
of  glass  tubes.  A  flat  glass  fitted  to  the  -tagi.  V. 
concave  glass  fitted  to  the-  stage.  A  pair  of  tore  (•'. 

A  steel  wire-,  with  a  pair  of  nippers  at  one-  end  and  a 
point  at  the-  other.  small  ivory  eylindtr,  to  til  on 
the  pointed  end  of  the  aforesaid  uippe-ni.  A  e.  .n 
lens,  move-able  in  a  bra  .s  .  tnicirele  ;  the-=  i-.  atMwd 
a  loug  brass  pin,  wliiili  fits  into  u  hole  on  the-  . 

'I'lie  eonstruftion  of  the  foregoing  iiiici>--(  op.  i-  viiv 
sinipli-,  and  it  i-^  easy  in  use  ;  but  tin  adv  mt,.^  -  1  lb* 

stage  and  minor  are  loo  riiueli  confimd  t>  r  an  •  \l<  u  : 

apfiliealion  and  manage  ment  of  all  kind-  el  oir  1 

greatest  recommendation  is  it^  eln-«;'';e  ;  anil  ti  t^  o- 

who  are  dt  >irou-.  of  luevieg  a  eonipound  uiie ;  ' 

a  low  price-,  il  may  be-  .aeeep  abl 

2.  C"ff''s  Mnn^^  ,1. —  I  lie-  iiliprox  d  inie  ■.  ; 

next  in  eirde  r  i-  that  ol  Mr  t  tfl.  l«e  nil-  s  r  < 

the  dijaehanta^ii  a'  -•  uKutioiied,  it  i  -u  ei  t 
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Micro-  aiditioii  of  an  adjusting  screw,  which  is  a  consider- 
,  able  improvement,  and  liighly  necessary  to  the  ex- 

^  amination  of  objects  under  the  best  defined  appear- 

rig-  II''  ance  from  the  glasses.  It  is  represented  at  fig.  ii. 

with  the  apparatus  that  usually  accompanies  it.  A, 
B,  C,  shows  the  body  of  this  microscope ;  which 
contains  an  eye-glass  at  A,  a  broad  lens  at  B,  and 
a  magnifier  which  is  screwed  on  at  C.  The  body 
is  supported  by  the  arm  DE,  from  which  It  may 
be  removed  at  pleasure.  The  arm  DE  is  fixed 
on  the  sliding  bar  F,  and  may  be  raised  or  depres¬ 
sed  to  any  height  within  its  limits.  The  main  pil¬ 
lar  c  6  is  fixed  in  the  box  6  ej  and  by  means  of  the 
brass  foot  d  is  screwed  to  the  mahogany  pedestal  XY, 
in  which  is  a  drawer  containing  all  the  apparatus.  O  is 
a  milled-headed  screw,  to  tighten  the  bar  F  when  the 
adjusting  screw  c  g  is  used,  p  q  Is  the  stage,  or  plate, 
which  carries  the  objects ;  it  has  a  hole  at  the  centre 
«.  G,  a  concave  mirror,  that  may  be  turned  in  any 
direction,  to  reflect  the  light  of  a  candle,  or  the  skv, 
upon  the  object. 

To  use  this  microscope :  Screw  the  magnifier  you 
intend  to  use  to  the  end  C  of  the  body ;  place  the 
slider-holder  P  in  the  hole  w,  and  the  slider  with  the 
object  between  the  plates  of  the  slider-holder;  set  the 
_  upper  edge  of  the  bar  DE  to  coincide  with  the  di¬ 

visions  which  correspond  to  the  magnifier  you  have  in 
use,  and  pinch  it  by  the  milled  nut ;  now  reflect  a 
proper  quantity  of  Imht  upon  the  object,  by  means  of 
the  concave  mirror  G,  and  regulate  the  body  exactly 
to  the  eye  and  the  focus  of  the  glasses  by  the  adjusting 
screw  eg, 

To  view  opaque  objects,  take  away  the  slider-holder 
P,  and  place  the  object  on  a  flat  glass  under  the  cen¬ 
tre  of  the  body,  or  on  one  end  of  the  jointed  nippers 
op.  Then  screw  the  silver  concave  speculum  //  to  the 
end  of  the  cylinder  L,  and  slide  this  cylinder  on  the 
lower  part  of  ihe  body,  so  that  the  upper  edge  thereof 
may  coincide  with  the  line  which  has  the  same  mark 
with  the  magnifier  that  is  then  used  :  reflect  the  light 
from  the  concave  mirror  _G  to  the  silver  speculum, 
from  which  it  will  again  be  reflected  on  the  object. 
The  glasses  are  to  be  adjusted  to  their  focal  distance  as 
before  directed. 

The  apparatus  consists  of  a  convex  lens  H,  to  col¬ 
lect  the  rays  of  light  from  the  sun  or  a  candle,  and 
condense  them  on  the  object.  L  a  cylindrical  tube, 
open  at  eadi  side,  with  a  concave  speculum  screwed  to 
the  lower  end  h.  P  the  slider-holder  :  this  consists  of  a 
cylindrical  tube,  in  which  an  inner  tube  is  forced  up¬ 
wards  by  a  spiral  spring;  it  is  used  to  receive  an  ivory 
slider  which  is  to  be  slid  between  the  plates  h 
and  2  The  cylinder  P  fits  the  hole  n  in  the  stage ; 
and  the  hollow  part  at  k  is  designed  to  receive  a  Hass 
tuie.  R  IS  a  br^s  cone,  to  be  put  under  the  bottom 
ot  the  cylinder  P,  to  intercept  occasionally  some  of 
t  e  rays  of  light,  S,  a  box  containing  a  concave  and 
a  flat  glass,  between  which  a  small  living  insect  may 
oe  confined:  it  is  to  be  placed  over  the  hole  n.  T, 
a  flat  glass,  to  lay  any  occasional  object  upon  ;  there 
13  also  a  concave  one  for  fluids.  O  is  a  long  steel  wire, 
with  a  small  pair  of  pliers  at  one  end,  and  a  point  at 
other,  designed  to  stick  or  hold  objects:  it  slips 
backwards  and  forwards  in  the  short  tube  o;  the  pin 
fits  into  the  hole  of  the  stage.  W,  a  little  round 
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ivory  box,  to  hold  a  supply  of  talc  and  rings  for  the  Mirro- 
sliders.  V,  a  small  ivory  cylinder,  that  fiis  on  the  scope, 
pointed  end  of  the  steel  Wire  :  it  is  designed  for  opaque  '“""v — 
objects.  Light-coloured  encs  are  to  be  stuck*  upon 
the  dark  side,  and  vice  versa.  a  fish-pan,  whereon 
to  fasten  a  small  fish,  to  view  the  circulation  of  the 
blood :  the  tail  is  to  be  spread  across  the  oblong  hole 
k  at  the  small  end,  and  tied  fast,  by  means  of  a  rib¬ 
band  fixed  thereto  ;  the  knob  I  is  to  be  shoved  through 
the  slit  made  in  the  stage,  that  the  tail  may  be  brought' 
under  the  magnifier. 

3.  This  microscope  has  received  several  material  im¬ 
provements  from  Mr  Martin,  Mr  Adams,  &c.  Bv 
an  alteration,  or  rather  an  enlargement,  of  the  body  of 
the  tube  which  contains  the  eye-glasses,  and  also  of  the 
ey'e-glasses  themselves,  the  field  of  view  is  made  much 
larger,  the  mirror  below  for  reflecting  light  is  made  to 
move  upon  the  same  bar  with  the  stage  ;  by  which  means 
the  distance  ot  it  from  the  stage  may  be  very  easily  and 
suitably  %'arled.  A  condensing  glass  is  applied  under 
the  st.age  in  the  slider-holder,  in  order  to  modify  and 
increase  the  light  that  is  reflected  by  the  mirrors  be¬ 
low  from  the  light  of  a  candle  or  lamp.  It  is  funilsh- 
cd  also  with  two  mirrors  in  one  frame,  one  concave 
and  the  other  plane,  of  glass  silvered ;  and  by  simply 
unscrewing  the  body,  tlie  instrument,  when  desired,  may 
be  converted  into  a  single  microscope.  Fig.  1 2.  is  a  Fig.  1 
representation  of  the  instrument  thus  improved;  and 
the  following  is  the  description  of  it,  as  given  by 
Mr  Adams  in  his  Essays. 

AB  represents  the  body  of  the  microscope,  con¬ 
taining  a  double  eye-glass  and  a  body-glass  ;  it  is 
here  shown  as  screwed  to  the  arm  CD,  from  whence 
it  may  be  occasionally  removed,  eitlier  for  the  conve¬ 
nience  of  packing,  or  when  the  instrument  is  to  be  used 
as  a  single  microscope. 

The  eye-glasse.s  and  the  body-glasses  are  contained 
in  a  tube  which  fits  into  the  exterior  tube  AB  ;  by 
pulling  out  a  little  this  tube  when  the  micioscope  is  in 
use,  the  magnifying  power  of  each  lens  is  increased. 

The  body  AB  of  the  microscope  is  supported  bv 
the  arm  CD  ;  this  arm  is  fi.xed  to  the  main  pillar  Cl\ 
which  i.s  screwed  firmly  to  the  mahogany  pedestal 
GH;  there  is  a  drawer  to  this  pedestal,  which  holds 
the  appai'atus. 

^  NIS,  the  plate  or  stage  which  carries  the  slider-holder 
KL ;  this  stage  is  moved  up  or  down  the  pillar  CF,  bv 
turning  the  milled  nut  M  ;  this  nut  is  fixed  to  a  pinion, 
that  works  in  a  toothed  rack  cut  on  one  side  of  the  pil¬ 
lar.  By  means  of  this  pinion,  the  stage  may  be  gradu¬ 
ally  raised  or  depressed,  and  the  object  adjusted  to  the 
focus  of  the  difl’erent  lenses. 

KL  is  a  slider-holder,  which  fits  into  a  hole  that  is  in 
the  middle  of  the  stage  NIS  ;  it  is  used  to  confine  and 
guide  either  the  motion  of  the  sliders  which  contain  the 
objects,  or  the  glass  tubes  that  are  designed  to  confine 
small  fishes  for  viewing  the  circulation  of  the  blood. 

The  sliders  are  to  be  passed  betrveen  the  two  upper 
plates,  the  tubes  through  the  bent  plates. 

L  is  a  brass  tube,  to  the  upper  part  of  which  is  fixed 
the  condensing  lens  before  spoken  of ;  it  fits  into  the 
under  part  of  the  slider-holder  KL,  and  may  be  set  at 
different  distances  from  tlie  object,  according  to  its  dis¬ 
tance  from  the  mirror  or  the  candle. 

O  is  the  frame  which  holds  the  two  reflecting  mir¬ 
rors, 
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Micro-  rors,  one  of  which  is  plane,  tlie  other  concave.  These 
scope.  mirrors  may  be  moved  in  vai'ious  directions,  in  order 
^  to  reflect  the  light  properly,  by  means  of  the  pivots 
on  which  they  move,  in  the  semicircle  QSR,  and  the 
motion  of  the  semicircle  itself  on  the  pin  S :  the  con¬ 
cave  mirror  generally  answ'ers  best  in  the  day-time  ; 
the  plane  mirror  combines  better  with  the  condensing 
lens,  and  a  lamp  or  candle.  At  D  there  is  a  socket  for 
receiving  the  pin  of  the  arm  Q  (fig.  31.)  to  which  the 
concave  speculum,  for  reflecting  light  on  opaque  objects, 
Plate  is  fixed.  -4t  S  is  a  hole  and  slit  for  receiving  either  the 

CCCXLI.  nippers  L  (fig.  31.)  or  the  fish-pan  I  j  when  these  are 

used,  the  slider-holder  must  be  removed.  T,  a  hole  to 
receiv^  the  pin  of  the  convex  lens  M. 

To  ttse  this  microscope  ;  Take  it  out  of  the  box. 

Screw  the  body  Into  the  round  end  of  the  upper  part 

of  the  arm  CD.  Place  the  brass  sliders,  which  con¬ 
tain  the  magnifiers,  into  the  dove-tailed  slit  which  is 
on  the  under  side  of  the  aforesaid  arm,  as  seen  at 
and  slide  it  forwards  until  the  magnifier  you  mean 
to  use  is  under  the  centre  of  the  body ;  opposite  to 
each  magnifier  in  this  slit  there  Is  a  notch,  and  in 
the  dove-tailed  part  of  the  arm  CD  there  is  a  spring, 
which  falls  into  the  above-mentioned  notch,  and  thus 
makes  each  magnifier  coincide  with  the  centre  of  the 
body.  Pass  the  ivory  slider  you  intend  to  use  between 
the  upper  plates  of  the  slider-holder  KL,  and  then 
reflect  as  strong  a  light  as  you  can  on  the  subject  by 
means  of  one  of  the  mirrors  j  after  this,  adjust  the  ob¬ 
ject  to  the  focus  of  the  magnifier  and  your  eye,  by 
turning  the  milled  screw  41,  the  motion  of  which  raises 
and  depresses  the  stage  NIS.  The  degree  of  light 
necessary  for  each  object,  and  the  accuracy  required  in 
the  adjustment  of  the  lenses  to  their  proper  focal  di¬ 
stance  from  the  object,  will  be  easily  attained  by  a  little 
practice. 

44  hen  opaque  objects  arc  to  be  examined,  remove 
the  slider-holder,  and  place  the  object  on  a  flat  glass, 
or  fix  it  to  the  nippers  L,  the  pin  of  these  fit  into  the 
'  hole  on  the  stage }  screw  the  concave  speculum  K 
into  the  arm  Q  (fig,  31.),  and  then  pass  the  pin  of  this 
arm  through  the  socket  D  (fig.  12.)  the  light  is  now 
to  be  reflected  from  the  concave  mirror  to  tlie  silver  .sjie- 
eulum,  and  from  this  down  on  the  object.  No  exact 
rule  can  be  given  for  reflecting  the  liglit  on  the  object ; 
we  must  therefore  refer  the  reader  to  the  mother  ot  all 
aptness,  practice.  The  speculum  must  be  moved  lower 
or  higher,  to  suit  the  focus  of  the  dilTercnt  magnifiers 
and  the  nature  of  the  object. 

The  foregoing  directions  apply  equally  to  the  using 
of  this  instrument  :is  a  single  microscope  ;  with  this  dit- 
ference  only,  that  the  body  All  is  then  removed,  and 
the  eye  is  applied  to  the  upper  surface  of  the  arm  CD, 
exactly  over  tlie  magnifiers. 

This  microscope  Is  sometimes  made  with  the  follow¬ 
ing  alterations,  which  are  supposed  to  make  it  still 
more  convenient  and  useful.  The  arm  Cl)  that  car¬ 
ries  the  body  and  magnifiers  is  made  both  to  turn  on 
a  pin,  and  to  slide  backwards  and  forward.s  in  a  socket 
at  C  j  so  that,  instead  of  moving  the  objects  below  on 
the  stage,  and  disturbing  them,  the.  magnifiers  are  more 
conveniently  brought  over  any  part  of  the  objects  as 
desired.  I’he  condensing  glass  is  made  larger,  and 
slides  upon  the  square  bar  CT  quite  distinct  from  tlio 
"tP.ge,  like  the  mirrors  below  j  and  it  is  thercliy  made 
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useful  for  any  other  objects  that  mav  bo  applied  on  Micro- 
glasses  fitted  to  the  stage,  as  well  as  those  put  into  the  scope 
slider-holder  K.  It  is  thereby  not  confined  to  this  stage 
alone  as  in  the  preceding.  4Vlieri  the  body  AB  is 
taken  away,  the  arm  CD  may  be  sllpt  away  from  its 
bar,  with  the  magnifiers,  and  the  fwceps,  wire,  and 
joint,  applied  to  it ;  and  it  thereby  serves  the  purpose 
ot  a  small  single  or  opaque  band  microscope,  for  any  ob¬ 
ject  occasionally  applied  to  this  wire.  ’I'lie  magnifieis 
in  the  slider  E  are  mounted  in  a  wheel  case,  wliicli  per¬ 
haps  prevents  its  being  in  the  way  so  nuicli  as  the  long 
slider  L  before  described. — This  contrivance  is  repic- 
seiited  at  X,  fig.  12. 

4.  Martin's  New  Universal  Compound  Microscope. —  • 

This  instrument  was  originally  constructed  hv  Mr  B. 

Martin,  and  intended  to  comprise  all  the  uses  and  ad¬ 
vantages  ot  the  single,  compound,  opaque,  and  aquatic 
microscopes.  The  following  is  a  description  of  it. 

Fig.  13.  is  a  representation  of  the  instrument  pla-  PUie 
ced  up  for  use.  ABCD  is  the  body  of  the  micro- cccxxxi*. 
scope  :  which  consists  of  four  parts,  viz.  AB  the  eye-  *’■ 
piece,  or  that  containing  the  eye-glasses,  and  is  screw¬ 
ed  into  C,  which  is  a  moveable  or  sliding  tube  on  the 
top  3  this  inner  tube  contains  the  body-glass  screwed 
into  its  lower  part.  D  is  the  exterior  tube  or  case, 
ill  which  the  other  slides  up  and  down  in  an  ca^y  and 
steady  manner.  This  motion  of  the  tube  C  is  useful 
to  Increase  and  decrease  the  magnifying  power  of  the 
bodv-glass  when  thoiiglit  necessary,  as  before  mention¬ 
ed.  E  is  a  ])i|)e  or  snout  screwed  on  to  the  body  ol  tlic 
microscope  D,  and  at  its  lower  part,  over  the  several 
magnifying  lenses  hereafter  described.  ECU  I  is  the 
square  stem  of  the  microscope,  upon  wliicli  the  stage 
li  moves  in  an  liorizontal  position,  upwards  or  down¬ 
ward,  by  means  of  the  fine  rack  work  ol  teeth  and  pinion. 

KIj  is  a  strong  solid  joint  and  pillar,  by  wliicli  the  |>o- 
sition  'of  the  instrument  is  iradily  altered  Ironi  a  verti¬ 
cal  one  to  an  oblique  or  to  a  perfectly  horizontal  one  m 
may  be  required  :  it  islliiis  well  adapted  to  the  CRse  ot 
the  observer  either  sitting  or  standing  and  as  it  is  very 
often  convenient  to  view  objects  by  direct  iinreflected 
light,  when  the  square  stem  I'  1  is  placed  In  a  horizon¬ 
tal  position  for  this  purpose,  the  niiiror  I  is  tlicii  to  be 
taken  off  in  order  to  prevent  tlie  ob>triirlion  ol  the 
rays.  41  is  a  circular  piece  ot  brass,  serving  as  a  ba-e 
to  the  pillar.  NOP,  the  tripod  or  foot  by  wliicli  the 
whole  body  of  tlic  microscope  is  steadily  supported  ;  it 
folds  up  when  packed  into  the  case.  N)  i>  a  brav« 
frame,  that  contains  the  condi  :isiii|'  lens,  and  acts  in 
conjunction  with  tlie  large  coiuave  and  p-aiie  mirrors 
below  at  r  j  tlic  rcilicted  r:i\s  from  vvhicli,  ciiIkt  ot 
tlie  common  light  or  ot  that  ot  a  candle  or  lamp,  it 
agreeably  modifies,  and  inaki'S  steady  in  tlie  tuld  ol 
view. 

The  particulars  of  the  ;.(/paralus  to  llii'  nm  roscopc 
are  as  follow  i  is  a  circular  bia-s  box,*conlaininir  **i\ 
magnifiers  or  object  h  11  "  S,  luiiiibcred  I,  3,  4>  ®  > 

the  digits  of  wliicli  appear  si  \i  raliv  throiigk  .1  snia!l 
round  hole  in  the  upper  plate  of  it.  To  (lit  upps-r  .ulw 
is  fixed  a  small  cirtb  ot  bra  %  by  wbicli  ills  lomert.-d 
with,  and  sertued  into,  the  tenmd  cud  o|  I’u  arm 
a  6  c  d ;  wliicli  e  a  loiv;  ,>iei  t  of  bra-.  ,  an  J  moves  llire'igh 
citluT  by  lee  til  or  piuiun,  or  not,  as  may  be  deurf  ei,  I'l 
C  f;  wliicli  ie  Jl  SOI  ki  t  eiii  llic  lipp*  r  p  u  t  nl  tljc  pili.»r, 
and  adiiiila,  with  a  motion  bcHi  ea-  vanJ  «te,!iiy,  the 
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■brass  arm.  R  is  a  fixed  stage,  upon  which  tlie  olijects 
to  be  viewed  are  to  be  placed  :  it  is  firmly  fastened  to 
^  the  square  pillar,  which  is  moved  by  the  rack-work. 
In  the  middle  is  a  large  circular  hole,  for  receiving 
concave  glasses,  with  fluids,  &c.  j  it  has  .also  a  sliding 
spring  frame  to  fasten  down  slips  of  glass  or  other  things ; 
at  a 6c  are  three  small  sockets  or  holes,  intended  to 
receive  several  parts  of  the  apparatus.  S-  is  the  refrac¬ 
tor,  or  illuminating  lens,  for  converging  the, sun’s  rays 
upon  opaque  objects  laid  upon  the  stage  K.  To  this 
purpose  it  moves  on  a  semicircle  upon  a  long  shank  g, 
in  a  spring  socket  /?.,  in  the  arm  z‘;  thls  arm  moving 
every  way  by  a  stout  pin  k  in  the  socket  a  oi  the  stage. 
In  this  manner  it  is  easily  adjusted  to  any  position  of  the 
sun,  candle,  &c. — T,  the  reflectlng-glass  frame,  con¬ 
taining  a  concave  and  plane  speculum,  which  is  moved 
upon  the  square  pillar  by  the  hand.  The  use  of  it  is  to 
illuminate  all  ti’anspareut  objects  that  are  applied  to  the 
stage  above. 

Fig.  14.  N°  I.  is  an  auxiliary  moveable  stage  ;  which 
by  means  of  a  pin  /c  is  placed  in  the  hole  a  of  the  stage 
R,  and  can  be  moved  in  a  horizontal  direction  over 
the  whole  field  cf  the  stage.  In  this  stage,  there  are 
'three  circular  holes  v.'ith  shouldered  bottoms  j  a  kirgc 
one  in  tlic  middle,  and  on  each  side  a  small  one, 
for  the  reception  of  the  three  following  necessai}'  arti¬ 
cles  :  N'’  2.  a  watch-glass  to  be  placed  in  the  hirgc  hole, 
to  hold  fluids  containing  animalcules,  ike.;  a  c.'icu- 
lar  piece  cf  ivoiy.  N"’  3.  one  side  of  wiiich  is  black,  the 
other  white,  to  support  cpaqnc  objects  of  different  con¬ 
trasted  colours  ;  and  circular  plane  and  concave  glasses, 
TM°4.  for  extemporaneous  transparent  objects. — Tliesame 
use  is  made  of  the  other  small  hole  as  of  the  large  one, 
only  in  a  lesser  degree,  to  receive  small  concave  glasses, 
■plates,  &c. 

N°  y.  is  the  silvered  speculum,  called  a  libcrkhm?, 
W’hich  makes  the  single  ojiaque  microscope,  by  being- 
screwed  to  the  slider  abed  (lig.  13.)  in  room  of  the  box 
of  lenses  Q,  and  the  body  AE  above  it.  '‘  iic  chief 
use  of  this  is  to  view  very  small  objects  stroiwlv  illu¬ 
minated  near  the  compounded  focus  of  tl:e  n.b-ror 
T  (fig.  13.).  N°  6.  is  the  forceps  or  pliers,  for  holding 
such  kind  of  objects,  and  by  which  they  can  be  ap¬ 
plied  very  I'eadily  to  the  focus  of  the  lens  in  the  li- 
berkhun.  They  have  a  motion  all  ways  by  means  of 
the  spring  socket  o,  the  joint  b,  and  tlie  shank  c: 
they  are  placed  in  the  socket  c  of  the  fixed  stage  R 
(fig.  13.).  N°  7.  is  a  small  piece  of  ivory,  to  be 
placed  upon  the  pointed  end  of  the  pliers  :  it  is  black 
upon  one  side,  and  white  upon  the  other,  to  receive 
opaque  objects. 

N°  8.  is  a  llberkhun  of  a  larger  size  than  that  first 
mentioned,  with  a  hole  in  its  centre :  this  is  screwed 
into  N°  g.  the  hole  c  of  a  brass  ring,  fastened  to  a  long 
wire  b  ;  which  moves  up  and  down  in  the  spring  soc¬ 
ket  b  of  the  stage  R,  in  which  it  also  moves  sideways  ; 
and  thus,  with  the  body  AE  above,  forms  an  aquatic 
compound  microscope  for  showing  all  sorts  of  objects  in 
water  and  other  fluids  placed  under  it  in  the  watch-glass 
N°  2.  on  the  stage. 

N°  II.  is  a  cone,  with  a  proper  aperture  a  to  exclude 
superfluous  light,  that  would  disturb  a  critical  observa¬ 
tion  of  a  curious  object ;  it  is  placed  on  the  under  side 
of  the  fixed  stage  R. 

12.  is  what  is  usually  called  a  bug-box,  consist- 
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ing  of  a  concave  glass  with  a  plane  one  screwed  over  Micro- 
it ;  by  means  of  which  a  bug,  louse,  flea,  &c.  mav  be  scope, 
secured  and  viewed  alive.  It  is  to  be  placed  on  either  """v"” 
of  the  stages  R  (fig.  13.),  or  N°  i.  (fig.  14.). 

N°  13.  is  the  fish  pan.  In  the  long  concave  body^ 
a  b,  A  fish  may  be  so  confined  by  the  ribband  c,  that 
the  transparent  tail  may  be  in  part  over  the  slit  or  hole 
at  a.  In  this  state,  it  is  placed  on  the  stage  R,  with 
the  pin  d  in  the  hole  c  of  the  stage,  and  moves  free¬ 
ly  and  horizontally  for  viewing  the  circulation  of  the 
blood,  &c. 

N°  14.  is  the  slider-holder  that  is  placed  on  the  stage 
R :  it  receives  the  sliders  and  tubes  when  filled  with 
transparent  objects,  to  be  viewed  either  by  the  com¬ 
pound  or  single  microscope. 

N°  15.  represents  the  i\ory  slider,  to  hold  the  objcct.s 
between  the  talcs  as  usual. 

N°  16.  is  a  useful  auxiliary  slider  framed  in  brass. 

In  this  slider  small  concave  glasses  are  cemented  ;  and 
a  slip  of  plane  glass  slides  over  them  ;  by  v\hich  any 
small  living  object,  as  mites,  &c.  may  be  confined  with¬ 
out  Injury,  and  deliberately  viewed. 

N®  17.  represents  a  set  of  glass  tubes,  three  in  num¬ 
ber,  one  within  another ;  they  are  useful  for  small  tad¬ 
poles,  water  newts,  eek,  Sec.  when  the  circulation  of 
the  blood  is  to  be  viewed.  There  is  a  small  hole  at 
one  end  of  eacii  tube,  that  serves  to  admit  the  air ;  for 
when  they  are  filled  with  water,  the  other  end  is  stop¬ 
ped  with  a  cork. 

X°  18.  is  a  small  ivory  box,  containing  spare  talcs 
and  w-re.s,  to  supply  the  sliders  with  occasionally. 

N°  g.  a  l)rass  cell  or  button,  containing  a  very  small 
leu?  proper! V  set  between  two  small  plates  of  brass, 
t  I  it  may  be  brought  very  near  to  tlie  object  rvhen 
wed  therervitli  as  a  .single  microscope.  This  magni¬ 
fier  is  screw! d  into  the  sanm  hole,  as  the  wheel  of  six 
magnifiers  Q  arc  (fig.  1  ?.). 

N°  20.  is  a  lens,  adapted  to  view  and  examine  ob¬ 
jects,  by  magnifying  ilnn’.  S'.ifliclentiv,  so  as  to  be  able 
to  apply  them  to  the  luicroscopc  for  inspection  :  on  this 
account  it  is  called  t!;e  cj'ploraior. 

The,  preceding  are  the  chief  articles  of  the  appara¬ 
tus:  whieli,  on  account  of  their  being  somewhat  dit- 
ferent  from  what  is  applied  to  other  microscopes,  we 
have  been  thus  particular  in  describing.  In  using 
the  microscope,  and  while  view-Ing  objects  by  eithcr 
thc  single  or  compound  instiumcnt,  the  focal  distances 
of  the  magnifiers  arc  made  pcrtectly  exact  by  turn¬ 
ing  of  the  pinion  at  the  nut  ir.  In  one  w'ay  or  the- 
other,  very  gently  in  the  teeth  of  the  rack-work  at 
X  (fik-  ’3-)- 

It  is  necessary  that  the  centres  of  the  object-lenses 
or  magnifiers,  the  stage,  and  the  mirrors  at  bot¬ 
tom,  should  all  be  In  a  right  line  in  the  axis  of  the. 
microscope,  when  opaque  objects  are  to  be  viewed, 
that  are  placed  upon  the  ivoi-y  piece  N°  7.  or  the  for¬ 
ceps  N°  6.  and  all  other  such  soi  t  of  objects  which  are 
placed  in  the  centre  of  the  stage  R,  or  slider  iiolder 
N°  14:  But  when  aquatic  or  living  objects,  which  re¬ 
quire  a  great  space  to  move  in,  are  to  be  viewed,  theti 
the  horizontal  motion  at  c  f  (fig.  13.)  is  made  use  of, 
and  the  view  may  be  extended  laterally  over  the  whole 
bf  the  diameter  of  the  object  or  field  of  view  ;  and 
by  putting  the  arm  abed  forw'ard  or  backward  in 
its  socket  e f  the  view  is  extended  in  the  contrary 
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direction  equally  well  •,  and  in  this  manner  the  whole 
of  the  objects  may  be  viewed  without  the  least  disturb¬ 
ance. 

As  the  brass  arms  abed  may  be  brought  to  the 
height  of  three  or  four  inches  above  the  stage  R  ;  so, 
by  means  of  the  rack-work  motion  of  the  stage,  a 
lens  of  a  greater  focal  distance  than  the  greatest  in 
the  wheel  Q  may  be  occasionally  applied  in  place  of 
the  wheel,  and  thereby  the  larger  kind  of  objects  be 
viewed  j  the  instrument  becoming,  in  this  case,  what  is 
called  a  megalascopc. 

In  viewing  moving  living  objects,  or  even  fixed  ones, 
when  nice  motions  are  requisite,  a  rack-work  and  pi¬ 
nion  is  often  applied  to  the  arm  abed:  the  arm  is 
cut  out  with  teeth  j  and  the  pinion,  as  shown  at  Y,  is 
applied  to  work.  it.  This  acts  but  in  one  direction  •, 
and,  in  order  to  produce  an  equally  necessary  motion 
perpendicular  to  this,  rack-work  and  pinion  is  applied 
tangent-wise  to  the  stage,  which  is  then  jointed. 

What  has  been  related  above  respects  the  construc¬ 
tion  of  those  denominated  parlour  microscopes,  in  con¬ 
tradistinction  to  those  which  are  portable :  their  di¬ 
mensions,  however,  have  been  considerably  reduced  by 
opticians,  in  order  to  render  them  fit  for  the  pocket  j 
and  as  they  are  for  the  most  part  constructed  on  nearly 
the  same  principles  as  those  which  have  been  already 
described,  what  has  been  said  will  sufficiently  instruct 
our  readers  in  using  any  pocket  microscope  whatever. 
Only  it  may  be  observed,  that  in  those  reduced  instru¬ 
ments,  both  the  field  of  view  and  the  magnifying 
power  are  proportlonably  diminished. 

We  shall  conclude  the  account  of  this  sort  of  mi¬ 
croscope  with  descriptions  of  a  very  portable  pocket 
apparatus  of  microscopic  Instruments,  and  of  a  new  mi¬ 
croscopic  pocket  telescope,  both  Invented  by  the  late 
Mr  B.  Martin,  and  since  made  by  most  instrument- 
makers  in  London. 

The  former  is  represented  at  fig.  15.  It  consists 
of  two  parts,  viz.  the  body  a  b,  and  the  pedestal  i  ky 
which  is  joined  by  a  screw  at  the  part  between  b  and 
i.  It  consists  of  three  cylindrlc  tubes,  viz.  (i.)  the 
exterior  tube,  or  case,  a  b;  (2.)  a  middle  tube  c  b  ; 
and  (3.)  the  interior  tube  f  g.  The  middle  tube 
e  d  is  the  adjuster  j  and  is  connected  with  the  outer 
tube  bv  the  rack-work  of  teeth  and  pinion,  as  shown 
at  e :  by  which  means  it  is  moved  up  and  down  at 
pleasure  through  the  smallest  space,  and  carries  with 
it  tlie  internal  tube / g.  The  interior  tube/g- receives 
on  its  lower  part  at  b  the  several  capsules  or  boxes  2, 
3,  4,  s,  (fig*  t6.)  which  contain  the  object  lenses  or 
mairniliers. 

The  method  of  using  this  compound  microscope  in 
the  perpendicular  position,  is  a-s  follows:  1  he  stage 
N°  I.  is  put  within  the  exterior  tube  at  b.  I  n- 
der  the  springs  are  applied  tlic  four  ivory  slider^, 
which  contain  a  variety  of  transparent  olijects  •,  then 
move  the  interior  tube  up  and  down  with  tlie  hand, 
till  you  discern  the  object  In  the  slider,  and  there  let 
it  rest.  After  this,  turn  the  pinion  at  e  very  tenderly 
one  way  or  the  other,  till  you  obtain  a  perfect  ^icw 
of  the  transparent  olijects  properly  illuminated,  from 
a  mirror  contained  in  the  pedestal  or  stand  1  k,  sus¬ 
pended  upon,  and  moveable  about,  the  points  of 
VoL.  XIV.  I’art  I. 


two  screws  {ll).  N°  6.  (fig.  16.)  represents  a  move-  m,.  rj 
able  stage,  which  is  placed  in  tlie  spring  socket  m.  It  scojx;. 
contains  a  concave  glass,  for  the  reception  of  animal-  ' 
cules  in  fluids  j  and  has  the  advantage  of  bringing  any 
part  into  view  by  moving  the  handle  at  n.  If  living 
and  moving  objects  are  required  to  be  shown,  they  mu»t 
be  confined  in  the  concave,  by  putting  a  glass  cover, 

N®  7.  upon  the  stage ;  and  then  a  small  spider,  a  louse, 
a  flea,  bug,  &c.  may  be  seen,  and  the  motion  or  cir¬ 
culation  of  the  blood,  &c.  observed  with  surprising  di¬ 
stinctness. 

To  view  the  circulation  of  the  blood  In  the  ino^t 
eminent  degree,  it  must  be  done  by  placing  small  frogs, 
tadpoles,  water-newts,  fishes,  &.c.  in  a  tube  as  repre¬ 
sented  N°  8.  (fig.  17.)  •,  which  tube  is  placed  in  the  tig,  ly, 
boles  0  In  the  opposite  sides  of  the  case  a  b,  fig.  15.  in 
the  lower  part. — N®  9.  (fig.  16.)  is  a  pair  of  pincers 
or  pliers  d,  for  holding  any  object  •,  tbe  other  end  of 
the  steel  wire  is  pointed  to  receive  a  piece  of  ivory  b, 
with  one  end  black,  and  the  other  white,  on  which  you 
stick  objects  of  difl'erent  hue  :  this  also,  when  used,  i- 
placed  in  the  spring  socket  m. 

To  use  this  instrument  as  a  compound  opaque,  you 
screw  off  the  body  part  a  b,  and  screw  to  it  the  handle 
r  (fig.  16.)  ;  by  this  means  you  may  hold  the  micro¬ 
scope  in  a  horizontal  position,  as  shown  in  the  figure. 

The  silver  dish  or  speculum  (yhich  Is  contained  in  the 
bottom  or  base  k,  fig.  15.),  is  then  screwed  on  at  b. 

N°  9.  is  placed  in  the  spring  socket  «/,  and  adjustc*! 
backward  and  forward  in  m,  till  the  reflected  liglit  Iro.'vi 
tlie  speculum  falls  in  a  proper  manner  on  the  opaque 
object.  Either  of  the  four  magnifiers,  2,  3,4,'5,  may  l»c 
used,  and  brouglrt  to  a  proper  focus,  as  before  desniii 
ed  by  the  tooth  and  pinion  e  (fig.  15.).  If  you  take 
ofTthe  opaque  apparatus,  and  apply  the  stage  N°  1.  fig- 
16.)  with  an  ivory  slider,  and  at  the  end  A  screw  in  liiliir 
of  the  two  lenses,  N®  10.  (which  arc  diSlincui.died  by 
the  name  of  illuminators),  the  microscope  being  held  up 
to  the  light  (and  properly  adjusted),  the  whole  field  ol 
view  will  be  strongly  illuminated,  and  present  a  mo-t 
pleasing  appearance  of  any  transpan  nt  object.  Tb* -e 
two  convex  lense.s  arc  of  diderent  focuses,  and  are  to  be 
u.sed  singly.or  together  j  N®  2.  being  the  great*  at  magni¬ 
fier,  will  require  tlie  object  to  be  strongly  illuminati  d, 
and  of  course  both  the  lenses  must  be  u-ed  together. 

By  candle-light,  this  method  of  viewing  triin-pareiit  .)b 
jcct.s  will  prove  vei7  entertaining;  by  scitwing  the 
handle  ;;  into  the  part  s  of  N°  to.  it  becomes  a  diliglit- 
ful  hand  megalascopc  for  viewing  flowers,  fo-sils,  -hill  , 

&c, ;  .and  each  lens,  as  before  mentioned,  havmi!  a 
different  focus,  produces  two  magnifying  powers  u-»d 
singly,  and  when  conibined  a  third. 

The  luanncr  of  using  tliis  instrument  a«  a  single  mi¬ 
croscope  (like  Wilson’s)  Is  represented  in  tig.  17.  wher-- 
the  button  or  magnifier  at  each  is  to  l>c  screwi  d  off,  and 
the  circular  piece  N®  I  l.  is  scrtwid  in  its  place.  1  b;- 
plece  has  a  spring  socket  made  to  receive  the  ,lider  li.'l- 
der  N°  1  2.  N®  1  Is  a  circular  piece  of  brass,  with  a 
long  shank  and  spring,  and  is  introduced  through  the 
oiit.sidc  tube  o  A  at  /.  N*  2,  2.  4.  5.  d 

sionallv  in  the  cculrc  of  this  piece,  and  osi  d  as  Mug..- 
lenses  with  ivory  sliden,  Ac.  N®  14*  contains  a  lens  ..f 
a  great  magnifying  power,  for  viewing  very  minute  oj- 
jeets  ;  to  render  tins  instrument  the  nio<t  coinpU  te  .m.-  • 
opaquo  mkroscop  ,  you  haw  cnly  l«  *criw  into  .N*  M 
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JKcro-  tlie  silver  sperulum  N°  15.  wliicli  has  a  small  lens  set  in 
itcope.  its  centre,  'i'he  slider-holder  N°  1 2.  is  taken  out  of 
— pincers  or  nippers  d  h,  being  detached 
from  tlie  other  part  of  N°  9.  are  passed  through  the 
long  spring  socket  N°  ii.  and  ready  to  receive  any 
opaque  body  in  the  pincers,  or  on  the  black  and  white 
piece  of  ivory.  To  the  large  screw  of  N°  1 3.  are  applied 
the  two  lenses  N°  10.  which  make  it  the  completest 
megalascope  that  can  be  desired. 

The  handle  r  contains  the  four  ivoi-y  sliders  with 
objects. 

The  shagreen  case  which  contains  this  universal  mi¬ 
croscope  and  its  apparatus,  is  six  inches  long,  three 
inches  wide,  two  inches  deep  ;  and  weighs  together  16 
ounces.  “  Thus  (says  Mr  Martin)  so  small,  so  light, 
so  portable,  and  yet  so  universally  complete,  is  this 
pocket  microscopic  apparatus,  that  you  find  nothing 
material  in  the  large  three-pillared  microscope,  the 
opaque  microscope,  Wilson’s  single  microscope,  and 
the  aquatic  microscope,  all,  together,  which  you  have 
r.ot  in  this  ;  besides  some  very  considerable  advantages 
in  regard  to  the  field  of  view,  &c.  which  they  have 
not  (a).” 

This  Inventive  artist  having  contrived  a  construc¬ 
tion  of  the  compound  microscope  so  small  as  to  admit  of 
being  packed  in  a  common  walking  cane,  thought  next 
of  introducing  the  same  instrument  into  the  inside  of 
what  he  called  his  Pocket  Three-hrass  drawer  Achro¬ 
matic  Telescope.  The  same  eye  glasses  that  serve  the 
purpose  of  a  telescope,  answer  as  the  compound  magni¬ 
fier,  for  viewing  transparent  and  opaque  objects  in  a 
microscope. 

Fig.  18,  19,  20,  represent  the  telescope  separated 
by  unscrewing  It  at  fti,  in  order  that  the  whole  of 
the  necessary  pai'ts  In  use  may  be  exhibited.  Fig.  19. 
represents  the  exterior  tube,  which  is  of  mahogany, 
and  its  rims  of  brass.  It  is  detached  from  the  rest  of 
the  telescope,  as  not  making  any  part  of  the  micro¬ 
scope.  The  brass  cover  k  /,  that  shuts  up  the  object- 
glass  of  the  telescope,  is  also  the  box  which  contains 
the  two-wheel  object  frames,  and  a  small  plain  reflect¬ 
ing  mirror. 

In  fig.  20.  A  is  the  cover  taken  off,  by  unscrew¬ 
ing  the  top  part :  The  mirror  B  is  taken  out  j  and  al¬ 
so,  by  unscrewing  the  bottom  part,  the  two  circular 
wheels,  with  the  objects  shown  in  C  and  D. 

Fig.  18.  is  a  representation  of  the  three  internal 
brass  sliding  tubes  of  the  telescope,  which  form  the 
microscopic  part.  The  tubes  are  to  be  drawn  out  as 
shown  in  this  figure  j  then,  at  the  lower  end  of  the 
large  tube  in  the  inside,  is  to  be  pulled  out  a  short 
tube  b  c,  that  serves  as  a  kind  of  stage  to  hold  the 
wheels,  with  objects,  and  support  the  reflecting  mirror. 
This  tube  is  to  be  partly  drawn  out,  and  turned  so 
that  the  circular  hole  that  is  pierced  in  it  may  coin¬ 
cide  with  a  similar  hole  that  is  cut  in  the  exterior  tube. 
This  tube  is  represented  as  drawn  out  in  the  figure  ; 
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and  the  mirror  B  placed  therein,  and  the  wheel  with  Micro¬ 
transparent  objects.  C  (fig.  20.)  represents  the  wheel  scope, 
with  transparent  objects,  and  D  the  wheel  with  opaque 
objects.  They  are  both  made  of  ivory  j  and  turn 
round  upon  a  centre  brass  pin  slit  upon  the  top,  which 
fits  upon  the  edge  of  the  tube  ;  which  tube  is  then  to 
be  pushed  up  into  the  telescope  tube,  so  that  its  lower 
end  may  rest  upon  the  upper  edge  of  the  wheel  ac¬ 
cording  to  its  view  at  a,  fig.  18. 

In  viewing  the  objects,  the  second  brass  tube  of  the 
telescope  must  be  pushed  down,  till  its  milled  edge  at 
top  falls  upon  that  of  the  exterior  tube  5  taking  care 
that  the  circular  hole  is  duly  placed  to  the  exterior  one. 

These  circular  holes  are  not  seen  in  fig.  18.  being  sup¬ 
posed  in  the  opposite  side,  where  the  wheel  is  fixed. 

The  adjustment  for  the  focus  is  now  only  necessary'  j 
which  is  obtained  by  pushing  downwards  or  upwards 
the  proper  tube,  till  the  object  appear  quite  distinct. 

In  viewing  transparent  objects,  the  instrument  may  be 
used  in  two  positions  ;  one  vertical,  when  the  light  is  to 
be  reflected  upon  the  object  by  the  mirror ;  the  ot})er, 
by  looking  up  directly  against  the  light  of  a  candle, 
common  light,  &c.  j  in  which  case  the  mirror  must  be 
taken  away.  In  viewing  opaque  objects,  the  mirror  is 
not  used  ;  but  as  much  common  light  as  possible  must  be 
admitted  through  the  circular  holes  in  the  sides  of  the 
tubes. 

There  is  a  spare  hole  in  the  transparent  wheel,  and 
also  one  In  the  opaque,  to  receive  any  occasional  object 
that  is  to  be  viewed.  Any  sort  of  object  whatsoever 
may  be  viewed,  by  only  pushing  up  the  microscope 
tube  into  its  exterior,  and  bringing  the  first  eye-tube 
to  its  focal  distance  from  the  object. 

The  brass  tubes  are  so  contrived,  that  they  stop 
when  drawn  out  to  the  full  length  ;  so  that  by 
applying  one  hand  to  the  outside  tube,  and  the 
other  to  the  end  of  the  smallest  tube,  the  telescope  at 
one  pull  may  be  drawn  out ;  then  any  of  the  tubes 
(that  next  to  the  eye  is  best)  may  be  pushed  in  gra¬ 
dually,  till  the  most  distinct  view  of  the  object  be  ob¬ 
tained. 

The  tubes  all  slide  through  short  brass  spring  tubes, 
any  of  which  may  be  unscrewed  from  the  ends  of  the 
sliding  tubes  by  means  of  the  milled  edges  which  pro¬ 
ject  above  the  tubes,  taken  from  each  other,  and  the 
springs  set  clear  if  required. 

I 

III.  OJ"  Solar  Microscopes. 

This  instrument,  in  Its  principle,  is  composed  of  a 
tube,  a  looking-glass  or  mirror,  a  convex  lens,  and 
^Vil  son’s  single  microscope  before  described.  The  sun’s 
rays  being  reflected  through  the  tube  by  means  of  the 
mirror  upon  the  object,  the  image  or  picture  of 
the  object  is  thrown  distinctly  and  beautifully  upon 
a  screen  of  white  paper  or  a  white  linen  sheet,  placed 
at  a  proper  distance  to  receive  the  same  j  and  may  be 

magnified 


(a)  Notwithstanding  the  properties  that  have  been  ascribed  to  the  above  Instrument,  and  the  praises  bestowed 
upon  it  by  some,  whieh  indueed  us  to  admit  so  minute  a  description,  we  must  apprise  our  readers,  that  it  has  been 
omitted  in  Mr  Adams  s  enumeration ;  and  upon  inquiry  we  learn,  that  it  has  fallen  into  negleet  among  the  most 
judieious  opticians,  being  found  too  imperfect  to  serve  the  purposes  of  science,  and  too  complicated  for  the  use  of 
persons  who  seek  only  entertainment. 


✓ 
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Micro-  magnified  to  a  size  not  to  be  conceived  by  those 

scope,  who  liave  not  seen  it :  for  the  farther  the  screen  is  re- 

moved,  the  larger  will  the  object  appear  j  insomuch, 
that  a  louse  may  thus  be  magnified  to  the  length  of 
five  or  six  feet,  or  even  a  great  deal  more  j  though  it 
is  more  distinct  when  not  enlarged  to  above  half  that 
size. 

The  different  forms  in  which  the  Solar  Microscope  is 
CCCXT  constructed,  are  as  follow. 

fig.  21.^  I'  construction  is  represented  in  fig.  2i.  A 

is  a  square  wooden  frame,  through  which  pass  two 
long  screws  assisted  by  a  couple  of  nuts  i,  I.  By  the.se 
it  is  fastened  firmly  to  a  window  shutter,  wherein  a  hole 
is  made  for  its  reception  ;  the  two  nuts  being  let  into 
the  shutter,  and  made  fast  thereto.  A  circular  hole 
is  made  in  the  middle  of  this  frame  to  receive  the  piece 
of  wood  B,  of  a  circular  figure  5  whose  edge,  that 
piojects  a  little  beyond  the  frame,  composes  a  sliallow 
groove  2,  wherein  runs  a  catgut  3  ;  which,  by  twist¬ 
ing  round,  and  then  crossing  over  a  brass  pulley  4, 
(the  handle  whereof  5,  passes  through  the  frame), 
afl’ords  an  easy  motion  for  turning  round  the  circular 
piece  of  wood  B,  with  all  the  parts  affixed  to  it.  C 
is  a  brass  tube,  which,  screwing  into  the  middle  of  the 
circular  piece  of  wood,  becomes  a  case  for  the  unco¬ 
vered  brass  tube  D  to  be  drawn  backwards  or  forwards 
in.  E  is  a  smaller  tube,  of  about  one  inch  in  length, 
cemented  to  the  end  of  the  larger  tube  D.  E  is 
another  brass  tube,  made  to  slide  over  the  above  de¬ 
scribed  tube  E  j  and  to  the  end  of  this  the  microscope 
must  be  screwed,  when  we  come  to  use  it.  5.  A  con¬ 
vex  lens,  whose  focus  is  about  1 2  inches,  designed  to 
collect  the  .sun’s  rays,  and  throw  them  more  strongly 
upon  the  object.  G  is  a  looking-glass  of  an  oblong 
figure,  set  in  a  wooden  frame,  fastened  by  hinges  in 
the  circular  piece  of  wood  B,  and  turning  about- 
therewith  by  means  of  the  above-mentioned  catgut. 
H  is  a  jointed  wire,  partly  brass  and  partly  iron  ; 
the  brass  part  whereof  6,  rvhich  is  flat,  being  lastened 
to  the  mirror,  and  the  iron  part  7,  which  is  round, 
passing  through  the  wooden  frame,  enable  the  observer, 
by  putting  it  backwards  or  forwards,  to  elevate  or  de¬ 
press  the  mirror  according  to  the  sun’s  altitude.  There 
is  a  brass  ring  at  the  end  of  the  jointed  wire  8,  where¬ 
by  to  manage  it  with  the  greater  case.  The  extremi¬ 
ties  of  the  catgut  are  fastened  to  a  brass  pin,  by  tusn- 
Ing  of  which  it  may  be  braced  up,  if  at  any  time  It  be¬ 
comes  too  slack. 

M  hen  this  microscope  Is  employed,  the  room  must 
be  rendered  as  dark  as  jjossible  j  lor  on  the  darkness 
of  the  room,  and  the  brightness  ol  tlie  sunshine,  de¬ 
pend  the  sharpness  and  perfection  of  your  Image. 
’Then  putting  the  looking-glass  G  through  the  hole  in 
vour  window  shutter,  fasten  the  square  frame  A  to  the 
shutter  by  its  two  screws  and  nuts  1,1.  1  his  done, 

adju.st  your  looking-glass  to  the  elevation  and  situation 
of  the  sun,  by  means  of  the  jointed  wire  II,  together 
with  the  catgut  and  pulley,  3,  4.  For  the  first  of 
these  raising  or  lowering  the  glass,  and  the  other  111- 
rllnlng  it  to  either  side,  there  results  a  twofold  mo¬ 
tion,  which  may  easily  be  so  managed  as  to  bring  the 
glass  to  a  right  position,  that  is,  to  make  It  ri’flcct  tlic 
sun’s  rays  directly  through  the  lens  5,  upon  tlie  paper 
screen,  and  form  tliercon  a  spot  of  liglit  exactly  round. 
But  though  the  obtaining  a  jKTfect  circular  spot  of 
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light  upon  the  screen  before  you  apply  the  micro¬ 
scope,  is  a  certain  proof  that  your  mirror  is  adjusted 
right,  that  proof  must  not  always  be  expected  :  for  the 
sun  is  so  low  in  winter,  that  if  it  shine  in  a  direct  line 
against  the  window,  it  cannot  then  afford  a  spot  of 
light  exactly  round  j  but  if  it  be  on  either  side,  a 
round  spot  may  be  obtained,  even  in  December.  As 
soon  as  this  appears,  screw  the  tube  D  into  the  brass 
collar  provided  for  it  in  the  middle  of  your  wood-work, 
taking  care  not  to  alter  your  looking-glass :  then 
screwing  the  magnifier  you  choose  to  employ  to  the 
end  of  your  microscope  in  the  usual  manner,  take  away 
the  lens  at  the  other  end  thereof,  and  place  a  slider, 
containing  the  objects  to  be  examined,  between  the 
thin  brass  plates,  as  in  the  other  ways  of  using  the  mi¬ 
croscope. 

Things  being  thu.s  prepared,  screw  the  body  of 
the  microscope  over  the  small  end  E  of  the  bi'ass  tube 
F  ;  which  slip  over  the  small  end  E  of  the  tube  D, 
and  pull  out  the  said  tube  D  less  or  more  as  your  ob¬ 
ject  is  capable  of  enduring  the  sun’s  heat.  Dead  ob¬ 
jects  may  be  brought  within  about  an  inch  of  the 
focus  of  the  convex  lens  5  j  hut  the  distance  must 
be  shortened  for  living  creatures,  or  they  will  soon  be 
killed. 

If  the  light  fall  not  exactly  right,  you  may  easily, 
by  a  gentle  motion  of  the  jointed  wire  and  pulley,  di¬ 
rect  it  through  the  axis  of  the  microscopic  lens.  'The 
short  tube  F,  to  which  the  microscope  is  screwed, 
renders  it  easy,  by  sliding  it  backwards  or  forwards  on 
the  other  tube  E,  to  bring  the  objects  to  their  focal 
distance  ;  which  will  be  known  b>  the  sharpness  and 
clearness  of  their  appearance  :  they  may  also  be  turn¬ 
ed  round  by  the  same  means  without  being  in  the  least 
disordered. 

The  magnifiers  most  useful  in  tlie  solar  microscope- 
are  in  general,  the  fourth,  fifth,  or  sixth.  The  screeii 
on  which  the  representations  of  the  objects  are  thrown, 
is  usuallv  composed  of  a  sheet  ot  the  largest  elephant 
paper,  strained  on  a  frame  which  .dides  up  or  down,  or 
turns  about  at  pleasure  on  a  round  wooden  pillar,  after 
file  manner  of  some  fire  screens.  I.arger  scneiis  may 
also  be  made  of  several  sheets  of  the  same  paper  pa-led 
together  on  cloth,  and  let  down  from  the  ceiling  with  a 


roller  like  a  large  map. 

“  This  nilcrosco[ie  (s.avs  Mr  Baker)  is  the  mo-t  en¬ 
tertaining  of  any  ;  and  pt  iliaps  the  mo;t  capable  of 
making  discoveries  in  object-  that  are  not  too  opaque  : 
as  it  shows  them  much  larger  than  can  be  done  any 
other  wav.  I'licre  are  al-o  •'(■serai  convi-nicnci  -  at¬ 
tending  it,  which  no  otlier  niii  ro-^cope  can  base;  for 
the  we.akest  eyes  may  use  it  witliont  the  U.i-t  straining 
or  fatigue;  nuniliers  of  jieoplo  togctbir  ni»v  mcw  any 
object  at  the  same  time  ;  and  hy  pointing  to  tlie  parti¬ 
cular  parts  thereof,  and  discoursing  on  what  li<  s  Ulote 
them,  may  be  able  better  to  iindcrslaiid  on*^  another, 
and  more  likely  to  find  out  the  truth,  than  in  other 
microscopes,  where  they  must  jicep  one  alter  another, 
and  p<-rhaps  see  tlicobjtct  neither  in  the  s.ame  light  lu  r 
in  the  same  position.  I  hose  nUo,  who  have  no  -kill  in 
drawing,  may,  bv  this  contrivance,  .  imIv  sketch  out 
the  exact  figure  of  any  object  tiny  have  a  mind  to  pre¬ 
serve  a  picture  of ;  since  thev  need  only  lasteii  a  paper 
on  the  screen,  and  trace  it  out  thereon  either  w.th  a 
pm  or  pencil;  as  it  appears  before  them.  It  n  worth 
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scope. 
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Micro-  tlie  Avliile  of  those  v?ho  are  desirous  of  taking  many 
scope,  draughts  in  this  way,  to  get  a  frame,  wherein  a  sheet 

of  paper  may  be  put  in  or  taken  out  at  pleasure  ;  for  if 
the  paper  be  single,  the  image  of  an  object  will  be  seen 
almost  as  plainly  on  the  back  as  on  the  fore  side  j  and, 
by  standing  behind  the  screen,  the  shade  of  the  hand 
will  not  obstruct  the  light  in  drarving,  as  it  must  in 
some  degree  when  one  stands  before  it.”  This  con¬ 
struction,  however,  has  now  become  rather  obsolete, 
and  is  superseded  by  the  following. 

II.  TAe  improved  Solar  Microscope,  as  used  with  the 
improved  single  Microscope,  with  teeth  and  pinion.  Fig. 

rig.  2  2.  22.  represents  the  rvhole  form  of  the  single  microscope  ; 

the  parts  of  which  are  as  follows  :  ABCD  the  external 
tube  •,  GHIK  the  internal  moveable  one  ;  QM  part 
of  another  tube  within  the  last,  at  one  end  of  which 
is  fixed  a  plate  of  brass  hollowed  in  the  middle,  for  re¬ 
ceiving  the  glass  tubes  5  there  is  also  a  moveable  flat 
plate,  between  which,  and  the  fixed  end  of  the  second 
tube,  the  ivory  sliders  are  to  be  placed.  L,  a  part  of 
the  microscope,  containing  a  wire  spiral  spring,  keep¬ 
ing  the  tube  QM  with  its  plates  firm  against  the  fixed 
part  IK  of  the  second  tube. 

EF  is  the  small  rack-work  of  teeth  and  pinion,  by 
which  the  tube  IG  is  moved  gradually  to  or  from  tlie 
end  AB,  for  adjusting  the  objects  exactly  to  the  focus 
of  different  lengths.  NO  Is  a  brass  slider,  with  six 
magnifiers  ;  any  one  of  whicli  may  easily  be  placed  be¬ 
fore  the  object.  It  is  known  when  either  of  the  glasses 
is  in  the  centre  of  the  eye-hole,  by  a  small  spring  fall¬ 
ing  into  a  notch  in  the  side  of  the  slider,  made  against 
Plate  glasses.  Those  parts  of  the  apparatus, 

cccxx^xix.  fig-  ^4-  marked  N°  15,  16,  17,  18,  19,  20,  21, 
and  2  2.  are  made  use  of  here  to  this  microscope. 
GH  is  a  brass  cell,  which  holds  an  illuminating  glass 
for  converging  the  sun’s  beams  or  the  light  of  a  candle 
strongly  upon  the  objects.  The  aperture  of  the  glass 
is  made  greater  or  less,  bv  two  circular  pieces  of 
brass,  with  holes  of  different  sizes,  that  are  scr-ewed 
separately  over  the  said  lens.  But  at  times  objects  ap¬ 
pear  best  when  the  microscope  is  held  up  to  the  com¬ 
mon  light  only,  without  this  glass.  It  is  also  taken 
away  when  the  microscope  is  applied  to  the  apparatus 
now  to  be  described. 

Fig.  23.  Fig.  23.  represents  the  apparatus,  with  the  single 
microscope  screwed  to  it,  whicli  constitutes  the  Solar 
Microscope.  AB  is  the  inner  moveable  tube,  to  which 
the  single  microscope  is  screwed.  Cl)  is  tlie  external 
tube,  containing  a  condensing  convex  glass  at  the  end 
D,  and  Is  screwed  into  the  plate  EF,  which  is  cut 
with  teeth  at  its  circumference,  and  moved  by  the  pi¬ 
nion  I,  that  is  fixed  with  the  plate  GH.  This  plate 
is  screwed  fast  -against  the  window-shutter,  or  board 
fitted  to  a  convenient  window  of  a  darkened  room, 
when  the  instrument  is  used.  KL  is  a  long  frame, 
fixed  to  the  circular  plate  EF  j  containing  a  looking- 
glass  or  mirror  for  reflecting  the  solar  rays  through  the 
lens  in  the  body  of  the  tube  D.  O  is  a  brass  milled 
head,  fastened  to  a  worm  or  endless  screw  5  which  on 
the  outside  turns  a  small  wheel,  by  which  the  reflecting 
mirror  M  is  moved  upwards  and  downwards. 

In  rising  this  microscope,  the  square  frame  GH  is 
first  to  be  screwed  to  the  window  shutter,  and  the 
room  well  darkened :  which  is  best  done  by  cutting 
a  round  hole  of  the  size  of  the  moveable  plate  EF, 


that  carries  the  reflector,  in  the  window-shutter  or  Micro- 
board  ;  and,  by  means  of  two  brass  nuts  a  a,  let  in-  scope, 
to  the  shutter  to  receive  the  screws  PP,  when  placed  '~-v— 
through  the  holes  in  the  square  frame  GH,  at  the  two 
holes  QQ  :  which  will  firmly  fasten  the.  microscope  to 
the  shutter,  and  Is  easily  taken  away  by  only  unscrew¬ 
ing  the  screws  PP. 

The  white  paper  screen,  or  white  clotli,  to  receive 
the  images,  is  to  be  placed  several  feet  distant  from 
the  window  :  which  will  make  the  representations  the 
larger  in  proportion  to  the  distance.  The  usual  dis¬ 
tances  are  from  6  to  16  feet. 

The  frame  KL,  with  its  mirror  M,  is  to  be  moved 
by  turning  the  pinion  I,  one  way  or  the  other,  till 
the  beams  of  the  sun’s  light  come  through  the  hole 
into  the  room  :  then,  by  turning  of  the  worm  at  O, 
the  mirror  must  be  raised  or  depressed  till  the  rays  be¬ 
come  perfectly'  horizontal,  and  go  straight  across  the 
room  to  the  screen.  The  tube  CD,  with  its  lens  at 
is  now  to  be  screwed  into  the  hole  of  the  circular- 
plate  EF  :  by  this  glass  the  rays  will  be  converged  to 
a  focus  ;  and  from  thence  proceed  diverging  to  the 
screen,  and  there  make  a  large  circle  of  light.  The 
single  microscope,  fig.  22.  is  to  be  screwed  on  to  the 
end  AB  (fig.  23.)  of  the  inner  tube  j  and  the  slider 
NO,  with  either  of  the  lenses  marked  i,  2,  3,  4,  5,  or 
6,  in  the  centre  of  the  hole  at  the  end  AB.  This 
will  occasion  a  circle  of  light  upon  the  screen  much 
larger  than  before.  The  slider  or  glass-tube,  with  the 
objects  to  be  viewed,  is  to  be  placed  between  the  plates 
at  IK  against  the  small  magnifier,  and  moved  at  plea¬ 
sure.  By  shifting  the  tube  AB  in  or  out,  you  may 
place  the  object  In  such  a  part  of  the  condensed  rays 
as  shall  be  sufficient  to  illuminate  it,  and  not  scorch 
or  burn  it ;  which  will  generally  require  the  glass  to 
be  about  one  inch  distant  fiom  the  focus.  It  now  re¬ 
mains  only  to"  adjust  the  object,  or  to  bring  it  so  near 
to  the  magnifier  that  its  image  formed  upon  the  screen 
shall  be  the  most  distinct  or  perfect  :  and  it  is  effected 
by  gently  turning  the  pinion  F,  fig.  22.  a  small  matter 
one  way  or  the  other.  If  the  object  be  rather  large 
in  size,  the  least  magnifiers  are  generally  used,  and^7V■t’ 
t-ersa. 

N°  I.  is  the  greatest  magnifier,  and  N°  6.  the  least, 
in  the  brass  slider  NO.  But,  if  desired,  single  lenses 
of  greater  magnifying  powers  are  made :  and  they  are 
applied,  by  being  screwed  to  the  end  AB,  fig.  22.  and 
the  brass  slider  NO  is  then  taken  away. 

The  same  object  may  be  variously  magnified,  by  the 
lenses  severally  applied  to  it ;  and  the  degree  of  mag¬ 
nifying  power  is  easily  known  by  this  rule:  As  the  di¬ 
stance  of  the  object  is  to  that  of  its  image  from  the  mag¬ 
nifier  ;  so  is  the  length  or  breadth  of  the  object  to  that 
of  the  image. 

Instead  of  the  brass  sliders  rvith  tlie  lenses  NO, 
there  is  sometimes  screwed  a  lens  of  a  large  size,  and 
longer  focal  distance  :  the  instrument  is  then  converted 
into  a  megalascope ;  and  is  adapted  for  viewing  the 
larger  kind  of  objects  contained  in  large  sliders,  such 
as  is  represented  at  R.  And,  in  the  same  manner, 
small  objects  of  entertainment,  painted  upon  glass  like 
the  sliders  of  ,  magic  lanthorn  are  much  magnified, 
and  represented  upon  the  same  screen. 

The  solar  microscopes  just  described  are  capable  on¬ 
ly  of  magnifying  transparent  objects  5  for  which  pur- 
4  pose 
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Micro-  pose  the  last  instrument  is  extremely  well  adapted, 
scope.  But  as  opaque  objects  form  the  most  considerable  part 
*  ‘  of  tlie  curious  collections  in  the  works  of  art  as  well 

as  nature,  a  solar  microscope  for  this  purpose  was  a 
long  time  wanted.— For  several  years  previous  to 
1774,  Mr  Martin  made  several  essays  towards  the 
construction  of  such  an  instrument;  and  at  last  com¬ 
pleted  one  about  the  time  just  mentioned,  which  he 
named, 

III.  The  Opaque  Solar  Microscope.  With  this  in¬ 
strument  (to  use  his  own  words)  “  all  opaqtie  objects, 
whether  of  the  animal,  vegetable,  or  mineral  king¬ 
dom,  may  be  exhibited  in  great  perfection,  in  all  their 
native  beauty  ;  the  lights  and  shades,  the  prominences 
and  cavities,  and  all  the  varieties  of  difi'ercnt  hues, 
tints,  and  colours  ;  heightened  by  reflection  of  tlie  so¬ 
lar  rays  condensed  upon  them. —  Transpai'ent  ohjccts 
are  also  shown  with  greater  perfection  than  by  the 
common  solar  microscope.” 

Fig.  24.  represents  the  solaf  opaque  microscope, 
mounted  for  exhibiting  opaque  objects. 

Fig.  25.  is  the  single  tooth  and  pinion  microscope, 
as  before,  which  is  used  for  showing  transparent  ob¬ 
jects  ;  the  cylindrical  tube  Y  thereof  being  made  to  fit 
into  the  tube  FE  of  the  solar  microscope. 

Fig-  S4'  ABCDEF,  (fig.  24.)  represents  the  body  of  the 
solar  microscope  ;  one  part  thereof,  ABCD,  is  coni¬ 
cal  ;  the  other,  CDEF,  Is  cylindrical.  The  cylindri¬ 
cal  part  receives  the  tube  G  of  the  opaque  box,  or  the 
tube  Y  of  the  single  microscope.  At  the  large  end 
AB  of  the  conical  part,  there  Is  a  lens  to  receive  the 
rays  from  the  mirror,  and  refract  them  towards  the 
box  HIKE.  NOP  is  a  brass  frame  ;  which  is  fixed 
to  the  moveable  circular  plate  a  b  c :  In  this  frame  there 
Is  a  plane  mirror,  to  reflect  the  solar  rays  on  the  afore¬ 
mentioned  lens.  This  mirror  may  be  moved  into  the 
most  convenient  position  for  reflecting  the  light,  by 
means  of  the  nuts  Q  and  R.  By  the  nut  Q  it  may  be 
moved  from  east  to  west ;  and  It  may  be  elevated  or 
depressed  by  the  nut  R.  d  c.  Two  screws  to  fasten  the 
microscope  to  a  window  shutter.  The  box  for  opaque 
objects  Is  represented  at  H1K.L :  it  contains  a  plane 
mirror  INI,  for  reflecting  the  light  which  it  receives  Irom 
'  the  large  lens  to  the  object,  and  thereby  illuminating 
it ;  S  is  a  screw  to  adjust  this  mirror,  or  place  It  at  a 
proper  angle  for  reflecting  the  light.  ^  X,  two  tubes 
of  brass,  one  sliding  within  the  other,  the  exterior  one 
’  in  the  box  HIKE  •,  these  carry  the  magnifying  lenses  ; 
the  interior  tube  is  sometimes  taken  out,  and  the  ex¬ 
terior  one  is  then  used  by  itself.  Part  of  this  tube  may 
be  seen  in  the  plate  within  the  box  HIlvE.  ^  At  11 
there  is  a  brass  plate,  the  back  part  of  which  is  fixed 
to  the  hollow  tube  h,  in  which  there  is  a  spiral  wire, 
which  keeps  the  plate  always  bearing  against  the  side 
H  of  the  brass  box  HIKE.  I  he  sliders,  with  the 
opaque  objects,  pass  between  this  plate  and  the  side  of 
the  box  ;  to  put  them  there,  the  plate  is  to  be  drawn 
'  back  by  means  of  the  nut  g .'  i  i  is  a  door  to  one  side  of 

the  opaque  box.  The  foregoing  pieces  coiwtitute  the 
several  parts  necessary  for  viewing  opaque  objects. 
shall  now  proceed  to  describe  the  single  microscoiie, 
which  is  used  for  transparent  objects ;  but  in  order  to 
examine  these,  the  box  HIKE  must  lie  first  reniowd, 
and  in  Its  place  we  must  insert  the  tube  \  of  the  single 
microscope  that  wc  are  now  going  to  describe. 


Hg.  25.  represents  a  large  tooth  and  pinion  micro-  Micif 
scope :  at  »i,  within  the  body  of  this  microscope,  are  »cop<-. 
two  thin  plates,  that  are  to  be  separated  in  order  to  ' 
let  the  ivory  sliders  pass  between  them ;  they  are  pres-*'^ 
sed  together  by  a  spiral  spring,  which  bears  up  tlie 
under  plate,  and  forces  it  against  the  upper  one. 

The  slider  S  (under  fig.  4.),  which  contains  tlie 
magnifiers,  fits  into  the  hole  n ;  and  any  of  the  magni¬ 
fiers  may  be  placed  before  the  object,  by  moving  tin 
aforesaid  slider  :  when  the  magnifier  is  at  tlic  centre  of 
the  hole  P,  a  small  spring  falls  into  one  of  the  notches 
which  is  on  the  side  of  the  slider. 

•  Under  the  plate  w  are  placed  two  lenses,  for  e:: 
larging  the  field  of  view  on  the  screen :  the  smaller  of 
the  two  is  fixed  in  a  piece  of  brass,  and  is  nearest  the 
plate  m  ;  this  Is  to  be  taken  out  when  the  magnifier-. 

N°  4,  5,  or  6,  are  used,  or  when  the  megaiasenpe  lens 
T  (fig.  24.)  is  used ;  but  is  to  be  replaced  for 
N°  I,  2,  3. 

This  microscope  is  adjusted  to  the  focus  by  turning 
the  milled  nut  O. 

To  use  the  solar  microscope  : — Make  a  round  hob 
in  the  window  shutter,  a  little  larger  than  the  circle 
ahe;  p.ass  the  mIrrdV  ONI'*  through  this  hole,  and 
apply  the  square  plate'to  the  shutter  ;  then  mark  with 
a  pencil  the  places  which  correspond  to  the  two  hole 
through  which  the  screw  is  to  pass  ;  take  away  the  mi¬ 
croscope,  and  bore  two  holes  at  the  marked  places,  suf¬ 
ficiently  large  to  let  the  milled  screws  d  c  pass  through 
them. 

The  screws  are  to  pass  from  the  outside  of  tlie  shut¬ 
ter,  to  go  through  it  :  and  being  then  screwed  into 
their  respective  holes  in  the  square  plate,  they  will, 
when  screwed  home,  hold  it  fast  against  the  inside  of 
the  shutter,  and  thus  support  the  microscope. 

Screw  the  conical  tidic  ABCD  to  the  circle  a  b  c, 
and  then  slide  the  tube  G  of  the  opaque  box  into  the 
cylindrical  p.art  CDEF  of  the  body,  if  opaque  objects 
arc  to  be  examined  ;  but  if  they  be  transparent  objects 
you  mean  to  show,  then  place  the  tube  A  within  the 
tube  CDEF. 

The  room  Is  to  be  darkened  as  much  as  jmssible, 
that  no  light  may  enter  but  whnt  passf  s  ihroiich  the 
body  of  the  microscope;  for,  on  tlil<  circumslancr, 
together  with  the  brightness  of  the  sunshine,  the  per 
feetion  and  distinctness  of  the  image  in  a  great  inea  urr 
depend. 

AVhen  the  microscope  i-  to  Ik-  n-ed  lur  opaque  ob 
jeets,  I,  Adjust  the  mirror  NOI*,  so  a-  to  recciv'  tb 
solar  r.avs,  by  me.ans  of  the  two  finger  ^rtw  -  ::r  nuts, 

QB  ;  tiic  first,  Q,  turnr  the  mirror  to  the  rirbt  or 
left;  the  second,  II,  raises  or  depns-ts  it:  tin-  you 
arc  to  do  till  vou  have  reflected  thi  sun’-  light  tluougb 
the  lens  at  VB  strongly  upon  a  screen  of  whit-  pa|'<’T 
plated  at  some  dist.incc  from  the  window,  .and  firmed 
thereon  a  round  spot  of  liiflit.  An  urn  xp<  rie nt .  d  ob 
server  will  find  it  more  convenii  iit  to  obtain  tb.  |i  l.i 
by  forming'  this  q>ot  iK-fore  he  puts  on  either  I*: 
opaijiie  box  or  the  tooth  and  pinion  mi>  ■  '  pe 

Now  put  in  tlic  npitmic  box,  and  plar  the  cb;  : 
fx  tween  the  plates  at  ll  ;  open  the  door  1  E  and  ad 
just  the  mirror  M  till  you  have  iilumiii-»ti  d  tf- 
atronglv.  If  you  cannot  rlTeet  this  by  the 
you  must  move  tlic  rrew*-  C^,  H,  in  order  t" 
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mirror  M,  tvitliout  which  the  latter  cannot  illuminate 
the  object. 

The  object  being  strongly  illuminated,  shut  the  door 
i  k,  and  a  distinct  view  of  the  object  will  soon  be 
obtained  on  your  screen,  by  adjusting  the  tubes  VX, 
which  is  effected  by  moving  them  backwards  or  for¬ 
wards. 

A  round  spot  of  light  cannot  always  be  procured  in 
northern  latitudes,  the  altitude  of  the  sun  being  often 
too  low  ;  neither  can  it  be  obtained  when  the  sun  is 
directly  perpendicular  to  the  front  of  the  room. 

As  the  sun  is  continually  changing  its  place,  it  will 
be  necessary,  in  order  to  keep  his  rays  full  upon  the 
object,  to  keep  them  continually  directed  through  the 
axis  of  the  instrument,  by  the  two  screws  Q  and  I\. 

To  view  transparent  objects,  remove  the  opaque  box, 
and  insert  the  tube  Y,  fig.  25.  in  its  place  ;  put  the 
slider  S  into  Its  place  at  «,  and  the  slider  with  the  ob¬ 
jects  between  the  plates  at  m  ;  then  adjust  the  mirror 
NOP,  as  before  directed  by  the  screws  Q,  R,  so  that 
the  light  may  pass  through  the  object ;  regulate  the 
focus  of  the  magnifier  by  the  screw  O.  The  most 
pleasing  magnifiers  in  use  are  the  fourth  and  fifth. 

The  size  of  the  object  may  be  increased  or  dlml- 
ulshed,  by  altering  the  distance  of  the  screen  from  the 
microscope  :  five  or  six  feet  is  a  convenient  distance. 

To  examine  transparent  objects  of  a  larger  size,  or 
to  i-ender  the  Instrument  what  is  usually  called  a  inega- 
lascope,  take  out  the  slider  S  from  its  place  at  w,  and 
screw  the  button  T  (fig.  24.)  into  the  hole  at  P,  fig. 
25.  and  remove  the  glass  which  is  under  the  jdate  at 
m,  and  regulate  the  light  and  focus  agreeable  to  the 
foregoing  directions. 

iV.  B.  At  the  end  of  the  tube  G  there  is  a  lens  for 
increasing  the  density  of  the  rays,  for  the  purpose  of 
burning  or  melting  any  combustible  or  fusible  sub¬ 
stance  :  this  lens  must  be  removed  in  most  cases,  lest 
the  objects  should  be  burnt.  The  intensity  of  the 
light  is  also  varied  by  moving  this  tube  backwards  or 
forwards. 

Apparatus  of  the  Opaque  Solar  ^ttci'oscope. — The 
large  square  plate  and  mirror  •,  the  body  of  the  micro¬ 
scope  j  the  opaque  box  and  Its  tube  j  the  tooth  and 
pinion  microscope  j  the  slider  with  the  magnifiers  j  the 
inegalascope  magnifier  ;  the  two  screws  d  and  e ;  some 
ivory  sliders  •,  some  sliders  with  opaque  objects  j  a  brass 
frame,  with  a  bottom  of  soft  deal  to  stick  any  object 
on  j  a  brass  cylinder  K  (fig.  31.),  for  confining  opaque 
objects. 

IV.  The  Camera  Obscura,  or  Lucernal,  MiWoscope. 

The  great  facility  with  which  objects  can  be  repre¬ 
sented  on  paper  or  a  rough  glass  in  the  camera  obscura, 
and  copies  drawn  from  them  by  any  person  though 
unskilled  in  drawing,  evidently  suggested  the  applica¬ 
tion  of  the  microscope  to  this  instrument.  The  great¬ 
est  number  of  experiments  that  appear  to  have  been 
made  with  this  view,  were  by  Mr  Martin  and  Mr 
Adams  j  the  former  of  whom  frequently  applied  the 
microiS^pe  to  the  portable  camera,  and  with  much 
effect  entertainment.  But  these  instruments  being 
found  to  answer  only  with  the  assistance  of  the  sun, 
Mr  Adams  directed  his  experiments  to  the  construc¬ 
tion  of  an  instrument  of  more  extended  utility,  which 
could  be  equally  employed  in  the  day-time  and  by 
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night.  He  accordingly  succeeded  so  far  as  to  pro¬ 
duce,  by  candle-light,  the  images  of  objects  refracted  , 
from  a  single  magnifier  upon  one  or  two  large  convex 
lenses  (of  about  five  inches  or  upw'ards  in  diameter), 
at  the  end  of  a  pyramidal  shaped  box,  in  a  very  pleas¬ 
ing  and  magnified  appearance,  so  as  to  give  opaque 
objects  as  w'ell  as  transparent  ones  the  utmost  distinct¬ 
ness  of  representation  ;  but  still  the  light  of  a  candle 
or  lamp  was  found  generally  insufficient  to  throw’  the 
requisite  degree  of  illumination  upon  the  objects.  The 
invention  of  what  is  called  Argand's  lamp,  within  these 
few  years,  offered  a  complete  remedy  for  this  defect,  by 
the  intensity  and  steadiness  of  its  light.  This  did  not 
escape  Mr  Adams  (son  of  the  former),  who  Immedi¬ 
ately  applied  it  j  and  who  had  likewise  so  altered  and 
improved  his  father’s  instrument,  both  in  construction 
and  form,  as  to  render  it  altogether  a  difl’erent  one,  and 
far  more  perfect  and  useful. 

The  advantages  and  properties  of  this  excellent¬ 
ly  conceived  instrument  are  numerous  and  important. 

“  As  the  far  greater  part  of  the  objects  which  sur¬ 
round  us  are  opaque  (says  our  author),  and  very  few 
are  sufficiently  transparent  to  be  examined  by  the  com¬ 
mon  microscopes,  an  instrument  that  could  be  readily 
applied  to  the  examination  of  opaque  objects  has  al¬ 
ways  been  a  desideratum.  Even  in  the  examination 
of  transparent  objects,  many  of  the  fine  and  more  cu¬ 
rious  portions  are  lost,  and  drowned,  as  it  were,  in  the 
light  which  must  be  transmitted  through  them ;  while 
difl’erent  parts  of  the  same  object  appear  only  as  daik 
lines  or  spots,  because  they  are  so  opaque  as  not  to 
permit  any  light  to  pass  through  them.  These  diffi¬ 
culties,  as  well  as  many  more,  arc  obviated  in  the  lu- 
cernal  microscope  \  by  which  opaque  objects  of  vari¬ 
ous  sizes  may  be  seen  with  ease  and  distinctness  :  the 
beautiful  colours  with  which  most  of  them  are  adorn¬ 
ed,  are  rendered  more  brilliant,  without  changing  in 
the  least  the  real  tint  of  the  colour  ;  and  the  concave 
and  convex  parts  retain  also  their  proper  form. — The 
facility  with  which  all  opaque  objects  are  applied  to 
this  Instrument,  is  another  considerable  advantage,  and 
almost  peculiar  to  itself ;  as  the  texture  and  configu¬ 
ration  of  the  more  tender  parts  are  often  hurt  by  pre¬ 
vious  preparation,  every  object  may  be  examined  by 
this  instrument,  first  as  opaque,  and  afterwards  (if  the 
texture  will  admit  of  it)  as  transparent. — The  lucer- 
nal  microscope  does  not  in  the  least  fatigue  the  eye  , 
the  object  appears  like  nature  itself,  giving  ease  to  the 
sight  and  pleasure  to  the  mind  ;  there  is  also,  in  the 
use  of  this  instrument,  no  occasion  to  shut  the  eye 
which  is  not  directed  to  tl;e  object.  A  further  ad¬ 
vantage  peculiar  to  this  microscope  Is,  that  by  it  the 
outlines  of  every'  object  may  be  taken,  even  by  those 
who  are  not  accustomed  to  draw  ;  while  those  who 
can  draw  well  will  receive  great  assistance,  and  execute 
their  work  with  more  accuracy  and  in  less  time  than 
they  would  otherwise  have  been  able  to  have  perform¬ 
ed  it.  Transparent  objects  as  well  as  opaque  may  be 
copied  In  the  same  manner.  The  instrument  may  be 
used  at  any  time  0^  the  day,  but  the  best  effect  is  by 
night  j  in  which  respect  it  has  a  superiority  over  the 
solar  microscope,  as  that  instrument  can  only  be  used 
when  the  sun  shines. 

Transparent  objects  may  be  examined  with  the  lu- 
cernal  microscope  in  three  or  four  different  modes, 

from 
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Micro-  from  a  blaze  of  light  almost  too  great  for  the  eye  to 
scope,  bear,  to  that  which  i.s  perfectly  easy  to  it :  And  by 

*  the  addition  of  a  tin  lanthom  to  the  apparatus,  may 

be  thrown  on  a  screen,  and  exhibited  at  one  view  to  a 
large  company,  as  by  the  solar  microscope. 

We  shall  now  proceed  to  the  description  of  the  in¬ 
strument  and  apparatus  as  given  by  Mr  Adams. 

Plate  Fig.  26.  representsthe  improved  Lucernal  Microscope, 
mounted  to  view  opaque  objects.  ABCD  is  a  large 
'  mahogany  pyramidal  box,  which  forms  the  body  of 
the  microscope ;  it  is  supported  firmly  on  tlie  brass 
pillar  FG,  by  means  of  the  socket  H  and  the  curved 
piece  IK. 

LMN  is  a  guide  for  the  eye,  in  order  to  direct  it 
in  the  axis  of  the  lenses  ;  it  consists  of  two  brass  tubes, 
one  sliding  within  the  other,  and  a  vertical  flat  piece, 
at  the  top  of  which  is  the  hole  for  the  eye.  The  outer 
tube  is  seen  at  MN,  the  vertical  piece  is  represented 
at  LM.  The  inner  tube  may  be  pulled  out,  or  push¬ 
ed  in,  to  adjust  it  to  the  focus  of  the  glasses.  The 
vertical  piece  may  be  raised  or  depressed,  that  the  hole, 
through  which  the  object  is  to  be  viewed,  may  coin¬ 
cide  with  the  centre  in  the  field  of  view ;  it  is  fixed  by 
a  milled  screw  from  M,  which  could  not  be  shown  in 
this  figure. 

At  N  is  a  dove-tailed  piece  of  brass,  made  to  re¬ 
ceive  the  dove -tail  at  the  end  of  the  tubes  MN,  by 
which  it  is  affixed  to  the  wooden  box  ABODE.  The 
tubes  MN  may  be  removed  from  this  box  occasionally, 
for  the  convenience  of  packing  it  up  in  a  less  com¬ 
pass. 

OP,  a  small  tube  which  carries  the  magnifiers. 

O,  one  of  the  magnifiers  j  it  is  screwed  into  the  end 
of  a  tube,  which  slides  within  the  tube  P  ;  the  tube 
P  may  be  unscrewed  occasionally  from  the  wooden 
body. 

QRSTV'X,  a  long  square  bar,  which  passes  through 
the  sockets  YZ,  and  carries  the  stage  or  frame  that 
holds  the  objects  ;  this  bar  may  be  moved  backward 
or  forward,  in  order  to  adjust  it  to  the  focus  by  means 
of  the  pinion  which  is  at  a. 

b,  A  handle  furnished  with  an  universal  joint,  for 
more  conveniently  turning  the  pinion.  When  the 
Fig.  27.  handle  is  removed,  the  nut  (fig.  27.)  may  be  used  in 
its  stead. 

de,  A.  brass  bar,  to  support  the  curved  piece  KI, 
and  keep  the  body  -VB  firm  and  steady. 

f g  hi,  The  stage  for  opaque  objects :  it  fits  upon 
the  bar  QRST  by  means  of  the  socket  h  i,  and  is 
brought  nearer  to  or  removed  farther  from  the  magni¬ 
fying  lens  by  turning  the  pinion  a  :  the  objects  are 
placed  in  the  front  side  of  the  stage  (which  cannot  be 
seen  in  this  figure)  between  four  small  brass  plates  j  the 
edges  of  two  of  these  arc  seen  at  k  /.  'I’he  two  upper 
pieces  of  brass  are  moveable  j  they  are  fixed  to  a  plate, 
which  is  acted  on  by  a  spiral  spring,  that  presses  them 
down,  and  confines  the  slider  witii  the  objects ;  this 
plate,  and  the  two  upper  pieces  of  brass,  are  lifted  up 
by  the  small  nut  m. 

At  the  lower  part  of  the  stage,  there  is  a  semicircu¬ 
lar  lump  of  glass  n,  which  is  designed  to  receive  tlie 
light  from  the  lamp,  fig.  29.  and  to  collect  and  throw 
it  on  the  concave  mirror  0,  whence  it  is  to  be  reflected 
on  the  object. 

The  upper  part  J'g  h  s  (fig.  26.)  of  the  opaque  stage 
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takes  out,  that  the  stage  for  transparent  objects  may  Mien- 
be  inserted  in  its  place.  ‘.cope. 

Fig.  28.  represents  the  stage  for  transparent  objects; '  ' 
the  two  legs  5  and  6  lit  into  the  top  of  the  under  part  ** 
rshtoi  the  stage  for  opaque  objects  ;  7  is  the  part  which 
confines  or  holds  the  sliders,  and  through  which  they 
are  to  be  moved  ;  9  and  10,  a  brass  tul>e,  which  con¬ 
tains  the  lenses  for  condensing  the  light,  and  throwing 
it  upon  the  object ;  there  is  a  second  tube  within  that, 
inarked  9  and  10,  which  maybe  placed  at  difl’erent 
distances  from  the  object  by  the  pin  1 1. 

M  hen  this  stage  is  used  as  a  single  microscope,  with¬ 
out  any  reference  to  the  lucernal,  the  magnifiers  or 
object  lenses,  are  to  be  screwed  into  the  hole  1 2,  and 
to  be  adjusted  to  a  proper  focus  by  the  nut  13. 

N,  B.  At  the  end  AB  (fig.  26.)  of  the  wooden  body 
there  is  a  slider,  which  is  represented  as  partly  drawn 
out  at  A :  when  quite  taken  out,  three  grooves  will  be 
perceived  ;  one  of  which  contains  a  board  that  forms 
the  end  of  the  box  ;  the  next  contains  a  frame  with  a 
grayed  glass ;  and  the  third,  or  that  farthest  from  the 
end  AB,  two  large  conve.x  lenses. 

Fig.  29.  represents  one  of  Argand’s  lamps,  which  t'ig-  1‘1- 
are  most  suitable  for  microscopic  purposes,  on  ac¬ 
count  of  the  clearness,  the  intensity,  and  the  ste.adiness 
of  the  light.  The  following  account  of  the  method 
of  managing  them,  with  other  observations,  is  copied 
from  an  account  given  by  Mr  Parker  witli  those  h« 
sells. 

The  principle  on  which  the  lamp  acts,  consists  in 
disposing  the  wick  in  thin  parts,  so  that  the  air  may 
come  in  contact  with  all  the'burning  fuel  ;  by  which 
means,  together  with  an  increase  of  the  current  of  air 
occasioned  by  rarefaction  in  the  glass  tube,  the  whole 
of  the  fuel  is  converted  into  flame. 

The  wicks  are  circular ;  and,  the  more  readily  to 
regulate  the  quantity  of  light,  are  fixed  on  a  brass  col¬ 
lar,  with  a  wire  handle,  by  means  of  which  they  are 
raised  or  depressed  at  pleasure. 

To  fix  the  wick  on,  a  wooden  mandril  i-«  contrived, 
which  is  tapered  at  one  end,  and  has  a  groove  tumid 
at  the  other. 

The  wick  has  a  selvage  at  one  end,  which  is  to  be 
put  foremost  on  the  mandril,  and  moved  up  to  th' 
groove  ;  then  putting  the  groove  into  the  collar  of 
the  wick-holder,  the  wick  is  c.asily  pushed  forward 
upon  it. 

I’lic  wlck-hoIder  and  wick  being  pul  quite  dc»wn  in 
their  jilacc,  the  spare  j>art  of  the  wick  should,  while 
dry,  be  set  a-light,  and  suflVrcd  to  burn  to  the  edrr 
of  tlie  lubes  ;  this  will  leave  it  more  even  than  by  cut¬ 
ting,  and,  being  black  by  burning,  will  be  mm  h  r.niir 
lighted  :  for  this  reason,  the  black  should  never  be 
quite  cut  oil. 

'J'he  lamp  should  be  filled  an  hour  or  two  b<  fore  it 
is  w.antcd,  that  the  cotton  may  imbibe  the  oil  and 
draw  the  belter. 

The  lamp-'  which  have  a  rc.-«ervoir  and  valve,  intd 
no  other  direction  for  filling  tb.aii  to  do  it  with  .a  pi>. 
per  trimming  pot,  carefully  ob,->crving  when  tli#v  are 
full;  then  pulling  up  the  valve  by  the  punt,  the  re- 
s,crvoir,  being  turned  with  the  other  hand,  may  Iw  1 
placed  without  spilling  a  drop. 

’I’hose  lamps  which  fill  in  thi  front  like  a  bird  f  00 
tain,  must  be  reclined  00  the  back  to  fill;  and  thi. 
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should  be  done  gently,  that  the  oil  in  tlie  burner  may 
return  into  the  body  when  so  placed  and  filled  :  if,  by 
being  too  full,  and  oil  appears  above  the  guard,  only 
move  the  lamp  a  little,  and  the  oil  will  disappear  j  the 
lamp  may  then  be  placed  erect,  and  the  oil  will  flow  to 
its  proper  level. 

The  oil  must  be  of  the  spermaceti  kind,  commonly 
called  chamber  oil,  which  may  generally  be  distinguish¬ 
ed  by  its  paleness,  transparency,  and  inoffensive  scent ; 
all  those  oils  which  are  of  a  red  and  brown  colour,  and 
of  an  offensive  scent,  should  be  carefully  avoided,  as 
their  glutinous  parts  clog  the  lamp,  and  the  impurities 
in  such  oil,  not  being  inflammable,  will  accumulate  and 
remain  in  the  form  of  a  crust  on  the  wick.  Seal  oil  is 
nearly  as  pale  and,sweet  as  chamber  oil  but  being  ot 
a  heavy  sluggish  quality,  is  not  proper  for  lamps  with 
fine  wicks. 

Whenever  bad  oil  has  been  used,  on  changing  it,  the 
wick  must  also  be  changed  j  because,  after  having  im¬ 
bibed  the  coarse  particles  in  its  capillary  tubes,  it  will 
not  draw  up  the  fine  oil. 

To  obtain  the  greatest  degree  of  light,  the  wick 
should  be  trimmed  exactly  even,  the  flame  will  then  be 
completely  equal. 

There  will  be  a  great  advantage  in  keeping  the  lamp 
clean,  especially  the  burner  and  air  tubes  j  the  neglect 
of  cleanliness  in  lamps  is  too  common  :  a  candlestick 
is  generally  cleaned  every  time  it  is  used,  so  should  a 
lamp ;  and  if  a  candlestick  is  not  to  be  objected  to  be¬ 
cause  it  does  not  give  light  after  the  candle  is  ex¬ 
hausted,  so  a  lamp  should  not  be  thought  ill  of,  if  it 
does  not  give  light  when  it  w’ants  oil  or  cotton  :  but  this 
last  has  often  happened,  because  the  deficiency  is  less 
visible. 

The  glass  tubes  are  best  cleaned  rvith  a  piece  of  wash, 
leather. 

If  a  fountain  lamp  is  left  partly  fijled  with  oil,  it  may 
be  liable  to  overflow  :  this  happens  by  the  contraction 
of  the  air  when  cold,  and  its  expansion  by  the  warmth 
of  a  room,  the  rays  of  the  sun,  or  the  heat  of  the  lamp 
.  when  re-lightcd  ;  this  accident  may  be  effectually  pre¬ 
vented  by  keeping  the  reservoir  filled,  the  oil  not  being 
subject  to  expansion  like  air.  On  this  account,  those 
with  a  common  reservoir  are  best  adapted  for  microsco¬ 
pic  purposes. 

2b  examine  Opaque  Objects,  witJi  the  Lucernal  Mi¬ 
croscope.  To  render  the  use  of  this  instrument  easy,  it 
is  usually  packed  with  as  many  of  the  parts  together  as 
possible :  it  occupies  on  this  account  rather  more  room, 
but  is  much  less  embarrassing  to  the  observer,  who  has 
only  three  parts  to  put  on  after  it  is  taken  out  of  its 
box,  namely,  the  guide  for  the  eye,  the  stage,  and  the 
tube  with  its  magnifier. 

But  to  be  more  particular  :  Take  out  the  wooden 
slider  A  (fig.  26.),  then  lift  out  the  cover  and  the 
gray  glass,  from  their  respective  grooves  under  the 
alider  A. 

Put  the  end  N  of  the  guide  for  the  eye  LMN  into 
its  place,  so  that  it  may  stand  in  the  position  which  is 
represented  in  this  figure.  . 

Place  the  socket  which  is  at  the  bottom  of  the 
opaque  stage,  on  the  bar  QXT,  so  that  the  concave 
mirror  0  may  be  next  the  end  DE  of  the  wooden 
body. 
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Screw  the  tubes  PO  into  the  end  DE.  The  mag-  Micro- 
nifier  you  intend  to  use  is  to  he  screwed  on  the  end  O  scope, 
of  these  tubes. 

The  handle  G  b,  or  the  milled  nut,  fig.  27.  must  be 
placed  on  the  square  end  of  the  pinion  a. 

Place  the  lamp  lighted  before  the  glass  lamp  n, 
and  the  object  you  intend  to  examine  between  the 
spring  plates  of  the  stage  j  and  the  instrument  is  ready 
for  use. 

In  all  microscopes  there  arc  two  circumstances  which 
must  be  particularly  attended  to :  fii'St,  the  modifica¬ 
tion  of  the  light,  or  the  proper  quantity  to  illuminate 
the  object ;  secondly,  the  adjustment  of  the  instrument 
to  the  focus  of  the  glass  and  eye  of  the  observer.  In 
the  use  of  the  lucernal  microscope  there  is  a  third  cir¬ 
cumstance,  which  is,  the  regulation  of  the  guide  for  the 
eye. 

1.  To  tlu'orv  the  light  upon  the  object.  The  flame 

of  the  lamp  is  to  be  placed  rather  below  the  centre  of 
the  glass  lump  n,  and  as  near  it  as  possible  ;  the  con¬ 
cave  mirror  0  must  be  so  inclined  and  turned  as  to  re¬ 
ceive  the  light  from  the  glass  lump,  and  reflect  it 
thence  upon  the  object  j  the  'best  situation  of  the  con¬ 
cave  mirror  and  the  flame  of  the  lamp  depends  on  a 
combination  of  circumstances,  which  a  little  practice 
will  discover.  ^ 

2.  To  regulate  the  guide  for  the  eye,  or  to  place  the 
centre  of  the  eye- piece  L  so  that  it  may  coincide  with 
the  focal  point  of  the  lenses  and  the  axis  of  vision  : 
Lengthen  and  shorten  the  tubes  MN,  by  drawing  out 
or  pushing  in  the  inner  tube,  and  rarsing  or  depressing 
the  eye-piece  INIL,  till  you  find  the  large  lens  (which 
Is  placed  at  the  end  AB  of  the  wooden  body)  filled  by 
an  uniform  field  of  light,  without  any  prismatic  colours 
round  the  edge  5  for  till  this  piece  is  properly  fixed, 
the  circle  of  light  will  be  very  small,  and  only  occupy 
a  part  of  the  lens  •,  the  eye  must  he  kept  at  the  centre 
of  the  cyc-plece  L,  during  the  whole  of  the  opera¬ 
tion  •,  which  may  be  rendered  somewhait  easier  to  the 
observer,  on  the  first  use  of  the  instrument,  if  he  hold 
a  piece  of  white  paper  parallel  to  the  large  lens,  re¬ 
moving  It,  fi’om  or  bringing  it  nearer  ^to  them  till  he 
find  the  place  where  a  lucid  circle,  which  he  will  per¬ 
ceive  on  the  paper,  is  brightest  and  most  distinct ;  then 
he  is  to  fix  the  centre  of  the  eye-piece  to  coincide  with 
that  spot  •,  after  which  a  very  small  adjustment  will  set 
it  perfectly  right. 

3.  To  adjust  the  lenses  to  their  focal  distance.  This  ^ 
is  cfl’ected  by  turning  the  pinion  a,  the  eye  being  at 
tbe  same  time  at  the  eye-piece  L.  The  gray  gla.ss 

is  often  placed  before  the  large  lenses,  while  regulat¬ 
ing  the  guide  for  the  eye,  and  adjusting  for  the  focal 
distance. 

If  the  observer,  in  the  process  of  his  examination  of 
an  object,  advance  rapidly  Irom  a  shallow  to  a  deep 
magnifier,  he  will  save  himself  some  labour  by  pulling 
out  the  internal  tube  at  O. 

The  upper  part  f  g  r  s  of  the  stage  is  to  be  raised  or 
lowered  occasionally,  in  order  to  make  the  centre  of  the 
object  coincide  with  the  centre  of  the  lens  at  O. 

To  delineate  objects,  the  gray  glass  must  be  placed 
before  the  large  lenses  j  the  picture  of  the  object  will 
be  formed  on  this  glass,  and  the  outline  may  be  accu¬ 
rately  taken  by  going  over  the  picture  with  a  pencil. 

The 
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Micro  The  Opaque  part  may  be  used  in  the  daytime  without 
scope,  a  lamp,  provided  the  large  lenses  at  AB  are  screened 
from  the  light. 

To  7t$e  the  Lucernal  Microscope  in  the  examination  of 
Transparent  Objects. — The  instrument  is  to  remain  as 
before:  the  upper  part  /g" 5  of  the  opaque  stage  must 
be  removed,  and  the  stage  for  transparent  objects,  re¬ 
presented  at  fig.  28,  put  in  its  place  j  the  end  9  to 
to  be  next  the  lamp. 

Place  the  grayed  glass  in  its  groove  at  the  end  AB, 
and  the  objects  in  the  slider-holder  at  the  front  of  the 
stage  ;  then  transmit  as  strong  a  light  as  you  are  able 
on  the  object,  which  you  will  easily  do  by  raising  or 
lowering  the  lamp. 

The  object  will  be  beautifully  depicted  on  the  gray 
glass  j  it  must  be  regulated  to  the  focus  of  the  magni¬ 
fier,  bv  turning  the  pinion  a. 

The  object  may  be  view'ed  either  with  or  without 
the  guide  for  the  eye.  A  single  observer  will  see  an 
object  to  the  greatest  advantage  by  using  this  guide, 
which  is  to  be  adjusted  as  we  have  described  above.  If 
two  or  three  wish  to  examine  the  object  at  the  same 
time,  the  guide  for  the  eye  must  be  laid  aside. 

Take  the  large  lens  out  of  the  groove,  and  receive 
the  image  on  the  gray  glass  ;  in  this  case,  the  guide 
for  the  eye  is  of  no  use  ;  if  the  gray  glass  be  taken 
away,  the  image  of  the  object  may  be  received  on  a 
paper  screen. 

Take  out  the  gray  glass,  replace  the  large  lenses, 
and  use  the  guide  for  the  eye  j  attend  to  the  forego¬ 
ing  directions,  and  adjust  the  object  to  its  proper  fo¬ 
cus.  You  will  then  see  the  object  in  a  blaze  of  light 
almost  too  great  for  the  eye,  a  circumstance  that  w  ill 
be  found  very  useful  in  the  examination  of  particular 
objects.  The  edges  of  the  object  in  this  mode  will  be 
soniewbat  coloured  :  but  as  it  is  only  used  in  this  full 
light  for  occasional  purposes,  it  has  been  thought  bet¬ 
ter  to  leave  this  small  imperfection,  than,  by  remedying 
it,  to  sacrifice  greater  advantages;  the  more  so,  as  this 
fault  is  easily  corrected,  a  new  and  interesting  view 
*  of  the  object  is  obtained,  by  turning  the  instrument 
out  of  the  direct  rays  of  light,  and  permitting  them  to 
pass  through  only  m  an  oblique  direction,  by  whicli 
the  upper  surface  is  in  some  degree  illuminated,  and 
the  object  is  seen  partly  as  opaque,  partly  as  transpar¬ 
ent.  It  has  been  already  observed,  that  the  transparent 
objects  might  be  placed  between  the  slider-holders  ol 
the  stage  for  opaque  objects,  and  then  be  examined  as 
if  opaque. 

Some  transparent  objects  appear  to  the  greatest  ad- 
vajitage  wlien  the  lens  at  9  10  is  taken  away  ;  as,  l)y 
giving  too  great  a  quantity  ot  light,  it  renders  the 
edges  less  sharp. 

The  variety  of  views  whicli  may  be  taken  of  every 
object  by  means  of  the  Improved  lucernal  microscope, 
will  be  found  to  be  of  great  use  to  an  accurate  cdjscrv- 
er:  it  will  give  him  an  oppoitunity  of  correcting  or 
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confirming  his  discoveries,  and  investigating  those  parts  Mi.r®. 
in  one  mode  which  are  invisililc  in  another.  »vup« 

To  tia'oiv  the  image  of  ti'ansparcnt  objects  on  a  screen  * 
as  in  the  solar  microscope. — It  has  been  long  a  microsco¬ 
pical  desideratum,  to  have  an  instrument  by  which 
the  image  of  transparent  objects  might  be  thrown  on 
a  screen,  as  in  the  common  solar  micro.scojie :  and  this 
not  only  because  the  sun  is  so  uncertain  in  this  cli¬ 
mate,  and  the  use  of  the  solar  microscope  requires 
confinement  in  the  finest  part  of  the  day,  when  time 
seldom  hangs  heavy  on  the  mind ;  but  as  it  also  ailbrds 
an  increase  of  pleasure,  by  displaying  its  wonders  to 
several  persons  at  the  same  instant,  without  the  least 
fatigue  to  the  eye. 

This  purpose  is  now  effectually  answered,  by  affix¬ 
ing  the  transparent  stage  of  the  lucernal  to  a  lanthorn, 
with  one  of  Argand’s  lamps. — The  lamp  is  placed 
within  the  lanthorn,  and  the  end  9  10  of  the  trans¬ 
parent  stage  is  screwed  into  a  female  screw,  which  is 
rivetted  in  the  sliding  part  of  tho  front  of  the  lan¬ 
thorn  ;  the  magnifying  lenses  arc  to  be  screwed  into 
the  hole  represented  at  12, -and  they  are  adjusted  by 
turning  the  milled  nut.  The  quantity  of  light  is  to  be 
regulated  by  i-aising  and  lowering  the  sliding-plate  or 
the  lamp. 

Apparatus  which  usually  accompanies  the  improved 
Lucernal  Microscope. — The  stage  for  opaque  objects, 
with  its  semicircular  lump  of  glass,  and  concave  mirror. 

The  stage  for  transparent  objects,  which  fits  on  the 
upper  part  of  the  foregoing  stage.  The  sliding  tube, 
to  which  the  magnifiers  are  to  he  affixed  :  one  end  of 
these  is  to  be  screwed  on  the  end  D  of  the  wooden 
body ;  the  magnifier  in  use  is  to  be  screwed  to  the 
other  end  of  the  inner  tube.  liiglit  magnifying 
lenses  :  these  are  so  constructed  that  they  may  be 
combined  together,  and  thus  produce  a  very  great 
variety  of  magnifying  powers.  A  fish-pan,  such  as 
is  represented  at  1.  A  steel  wire  L,  with  a  pair  of 
nippers  at  one  end,  and  a  small  cylinder  of  ivory  /  at 
the  other.  A  slider  of  brass  N,  containing  a  flat 
glass  slider,  and  a  brass  slider  into  which  arc  fitted 
some  small  concave  glasses.  .\  pair  of  forceps,  bix 
large  and  six  small  ivory  sliders,  witli  tiansparent 
objects.  Fourteen  wooden  sliders,  with  four  opaque 
objects  in  each  slider  ;  and  two  spare  .sliders,  borne 
capillai-v  tubes  for  viewing  sm:ill  animaliula. 

Ingenious  men  seldom  content  themulves  with  an 
instrument  under  one  form;  lienee  such  a  varietv  of 
microscopes,  hence  m:iny  alterations  in  the  1-uecm.tl 
Microscope  jMr  Adams  himself,  wc  un(lep.land,  ba> 
fitted  up  this  last  in  a  great  many  difleniit  way*  ;  and 
it  is  reasonable  to  think  that  no  piT>on  w.x*  moie  like  y 
to  give  it  every  improvement  of  which  it  it  siisci  ptiblc. 

Of  the  alterations  by  other  hands  we  shall  only  parti- 
ciilarir.e  one,  made  by  .Mr  Jones  ol  liulborii 
whose  de-criplion  it  at  followt : 

A  (fig.  30.)  repre.tents  a  portion  of  the  top  of  the  ma- 1 

C  hfi  “I  •, 
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Micro-  hogany  box  in  which  it  packs,  to  preserve  it  steady  ;  it 
scope,  slides  in  a  dove-tall  groove  wnthinside,  a  similar  groove 
■  ^  to  which  is  cut  in  the  top  of  the  box  A  ;  so  that  when 
the  instrument  is  to  be  used,  it  is  slipt  out  of  the  box 
withinside,  and  then  slipt  into  the  groove  at  top  ready 
for  use,  almost  instantly,  as  shown  in  the  figure.  The 
adjustment  of  the  objects  is  at  the  stage  £  •,  for  the 
right  focal  distance  is  readily  and  conveniently  made 
by  turning  the  long  screw-rod  BB,  which  goes  through 
the  two  pillars  supporting  the  box,  and  works  in  the 
base  of  the  brass  stage  E  ;  which  base  is  also  dove¬ 
tailed,  so  as  to  have  a  regular  and  steady  motion  in  an¬ 
other  brass  basis  that  supports  it.  In  this  instrument, 
therefore,  the  pyramidical  box  does  not  move  ;  but 
the  stage  part  only,  which,  from  its  small  weight, 
moves  in  the  most  agreeable  and  steady  manner.  ^  bile 
obser\ing  the  image  of  the  object  upon  the  glass 
through  the  sight-hole  at  G,  the  object  may  be  moved 
or  changed  by  only  turning  the  rack-Avork  and  pinion 
applied  to  the  stage  by  means  of  the  handle  I),  for 
that  purpose.  By  this  contrivance  you  have  no  occa¬ 
sion  to  change  your  position  during  the  vieAV  of  the 
objects  upon  one  of  the  sliders.  This  motion  changes 
the  objects  horizontally  only  ;  and  as  they  are  gene¬ 
rally  placed  exactly  in  one  line,  it  answers  all  the  pur¬ 
poses  for  Avhich  this  motion  is  intended  very  avcII. 
But  it  may  sometimes  happen  that  the  observer  would 
wish  to  alter  the  vertical  position  of  the  object ;  to 
perform  which  there  is  another  plain  rod  at  F,  that 
acts  simply  as  a  lever  for  this  purpose,  and  moves  the 
sliding  part  of  the  stage  E  vertically  slther  upAvards 
or  doAvnAvards. 

Thus,  Avithout  altering  his  position,  the  observer 
may  investigate  all  parts  of  the  objects  in  the  most  sa¬ 
tisfactory  manner.  Kack-Avork  and  pinion  might  be 
applied  to  the  stage  for  the  v'ertical  motion  also  ;  but 
as  it  would  materially  enhance  the  expcnce,  it  is  seldom 
applied.  The  brass  work  at  the  handle  of  D  contains 
a  Hooke’s  universal  joint. 

The  brilliancy  of  the  images  of  the  objects  shoAvn 
upon  the  large  lenses  at  the  end  of  the  box,  being  very 
frequently  so  great  as  to  dazzle  the  eyes,  Mr  Jones  ap¬ 
plies  a  slight  tinge  of  blue,  green,  and  other  coloured 
glass,  to  the  sight-hole  at  G,  which  softens  this  glare, 
and  casts  an  agreeable  hue  upon  the  objects. 

Description  of  those  Parts  of  a  Microscopical  Appa¬ 
ratus,  common  to  most  Instruments,  which  are  de¬ 
lineated  at  fig.  31. 

A  and  B  represent  the  brass  cells  which  contain  the 
magnifiers  belonging  to  the  different  kinds  of  com¬ 
pound  microscopes.  The  magnifiers  are  sometimes 
contained  in  a  slider  like  that  Avhich  is  delineated  at  >S 
(fig.  24.).  The  lenses  of  A  and  B  are  confined  by  a 
small  cap  j  on  unscrewing  this,  the  small  lens  may  be 
taken  out  and  cleaned.  The  magnifiers  A  of  the  lu- 
cernal  microscope  are  so  contrived,  that  any  two  of 


them  may  be  scrcAved  together,  by  which  means  a  con-  Micro- 
siderable  variety  of  magnifying  poAvers  is  obtained.  scope. 

To  get  at  the  lenses  in  the  slider  S  (fig.  24.)  take 
out  the  tAvo  screAVs  Avhich  hold  on  the  cover. 

C  represents  the  general  form  of  the  slider-holder. 

It  consists  of  a  cylindrical  tube,  in  Avhich  an  inner  tube 
is  forced  up  by  a  spring.  It  is  used  to  receive  the 
ivory  or  any  other  slider,  in  Avhich  the  tran.sparent  ob¬ 
jects  are  placed  5  these  are  to  bo  slid  betiveen  the  two- 
upper  plates:  the  holloAv  part  in  one  of  the  plates  is  de¬ 
signed  for  the  glass  tubes. 

D,  the  condensing  lens  and  its  tube,  Avhich  fits  into 
the  slider-holder  C,  and  may  be  moved  up  and  down 
in  it.  \Yhen  this  piece  is  pushed  up  as  far  as  it  Avill 
go,  it  condenses  the  light  of  a  candle,  Avhich  is  reflect¬ 
ed  on  it  by  the  plain  mirror  of  the  compound  micro¬ 
scope,  and  spreads  it  uniformly  OA’er  the  object ;  in 
this  case  it  is  best  adapted  to  the  shalloAvest  magnifiers. 

If  the  deeper  lenses  are  used,  it  should  be  druAvn  down, 
or  rather  remoA^ed  further  from  the  object,  that  it  may 
concentrate  the  light  in  a  small  compass,  and  thus 
render  it  more  dense.  The  condensing  lens  is  some¬ 
times  fitted  up  dlft’erently ;  but  the  principle  being  the 
same,  It  Avill  be  easy  to  apply  It  to  use  notAvithstandIng 
some  variations  In  the  mechanism. 

E,  a  brass  cone.  It  fixes  under  the  slider-holder, 
and  Is  used  to  lessen  occasionally  the  quantity  of  light 
which  comes  from  the  mirror  to  any  object. 

F,  a  box  Avith  tAVO  flat  glasses,  Avhich  may  be  placed 
at  dift'ei’ent  distances  from  each  other  in  order  to  con¬ 
fine  a  small  living  insect. 

G,  a  small  brass  box  to  hold  the  silver  speculum  H. 

II,  a  small  silver  concave  speculum,  designed  to  re¬ 
flect  the  light  from  the  mirror  on  opaque  objects  j  it 
should  only  be  used  Avith  the  shallow  magnifiers.  It  is 
applied  in  diflerent  Avays  to  the  compound  microscope  j 
sometimes  to  a  tube  similar  to  that  represented  at  X, 

Avhich  slides  on  the  loAA’cr  part  of  the  body  j  sometimes 
it  is  screAved  into  the  ring  of  the  piece  Q  j  the  pin 
of  this  genei'ally  fits  into  one  of  the  holes  in  the  stage. 

AVhen  this  speculum  is  used,  the  slider-holder  should  be 
removed. 

I,  a  fish-pan,  Avhercon  a  small  fish  may  be  fastened, 
in  order  to  vieAV  the  ciixulation  of  the  blood  :  its  tail 
is  to  be  s])rea<l  across  the  oblong  hole  at  the  smallest 
end,  and  tied  fast  by  means  of  the  ribbou  -fixed  there¬ 
to,  by  shoving  the  knob  which  is  on  the  back  of  it 
through  the  slit  made  in  the  stage  ;  the  tail  of  the  fish 
may  be  brought  under  the  lens  Avhich  is  in  use. 

K,  a  cylindrical  piece,  intended  for  the  solar  opaque 
microscope  j  by  pulling  back  the  spiral  spring,  smaller 
or  larger  objects  may  be  confined  in  it. 

k,  A  pair  of  triangular  nippers  for  taking  hold  of 
and  confining  a  large  object. 

L,  a  long  steel  Avirc,  AA’ith  a  small  pair  of  pliers 
at  one  end  and  a  steel  point  at  the  other:  the  Avire  slips 
backAvards  or  forAvards  in  a  spring  tube,  Avhich  is  af¬ 
fixed  to  a  joint,  at  the  bottom  of  Avhich  is  a  pin  to  fit 
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one  of  tlie  lioles  in  the  stage  •,  this  piece  L>  used  to  con¬ 
iine  small  objects. 

/,  A  small  ivory  cylinder  that  fits  on  the  pointed  end 
t)f  the  steel  wire  L  ;  it  is  designed  to  receive  opaque 
objects.  Light-coloured  ones  arc  to  be  stuck  on  tlie 
dark  side,  and  vice  vei'sa. 

iM,  a  convex  lens,  which  fits  to  the  stage  by  means 
of  the  long  pin  adhering  to  it.  This  piece  is  designed 
to  collect  the  light  from  the  sun  or  a  candle,  and  to 
throw  them  on  any  object  placed  on  the  stage  j  but  it 
is  very  little  uscnl  at  present. 

N,  a  brass  slider,  into  which  is  fitted  a  flat  piece  of 
glass,  and  a  brass  slider  containing  four  small  glasses, 
one  or  two  of  them  concave,  the  others  flat  5  it  is  de¬ 
signed  to  confine  small  living  objects,  and  when  used  is 
to  he  placed  between  the  two  upper  plates  of  the  slider- 
holder. 

O,  a  glass  tube  to  receive  a  small  fish,  &c. 

L,  represents  one  of  the  ivory  sliilers,  wherein  ob¬ 
jects  are  placed  between  two  pieces  of  talc,  and  con¬ 
fined  by  a  brass  ring. 

Q,  a  piece  to  liold  the  speculum  H  ;  this  piece  Is  ge¬ 
nerally  fitted  to  the  microscope  represented  at  fig.  1  2. 

li,  a  pair  of  forceps,  to  take  up  any  occasional  ob- 
jeet. 

S,  a  camel’s  hair  pencil  to  brush  the  dust  oft  the 
glasses  ;  the  upper  part  of  tlie  quill  is  scooped  out,  to 
take  up  a  drop  of  any  fluid,  and  place  it  on  either  of 
the  glasses  for  examination. 

T,  an  Instrument  for  cutting  thin  transverse  sections 
of  wood.  It  consists  of  a  wooden  base,  which  supports 
four  brass  pillars  j  on  the  top  of  the  pillars  is  placed  a 
flat  piece  of  brass,  near  the  middle  of  which  there  is  a 
triangular  hole. 

A  sharp  knife,  which  moves  In  a  diagonal  direction, 
is  fixed  on  the  upper  side  of  the  afore-nientioned  plate, 
and  in  such  a  manner  that  the  edge  always  coincides 
with  the  surfate  thereof. 

The  knife  is  moved  backwards  and  forwards  by 
means  of  the  handle  a.  The  piece  of  wood  is  placed 
in  the  triangular  trough  which  is  under  the  brass 
plate,  and  'is  to  be  kept  steady  therein  by  a  milled 
screw  which  is  fitted  to  the  trough  j  the  wood  is 
to  be  pressed  forward  for  cutting  by  the  micrometer 
screw  h. 

The  pieces  of  wood  should  he  applied  to  this  in¬ 
strument  immediately  on  being  taken  out  ot  the 
ground,  or  else  they  should  be  soaked  ior  some  time  in 
water,  to  soften  them  so  that  they  may  not  hurt  the 
edge  of  the  knife. 

When  the  edge  of  the  knife  is  brought  in  contact 
with  the  piece  of  wood,  a  small  quantity  of  spiriu  of 
wine  should  be  poured  on  the  surface  of  the  wood,  to 
prevent  its  curling  up  ;  it  will  also  make  it  adhere  to 
the  knife,  from  which  it  may  be  removed  by  pressing  a 
piece  of  blotting  paper  on  it. 

y.  An  appendage  to  the  cutting  engine,  which  is  to 
be  used  Instead  of  the  micrometer  screw,  being  prefer¬ 
red  to  it  by  some.  It  is  placed  over  the  triangular 
liole,  and  kept  flat  down  upon  the  surface  of  the  br^s 
plate,  while  the  piece  of  wooil  is  pressed  against  a  cir¬ 
cular  piece  of  brass  which  is  on  the  under  side  of  it. 
This  circular  piece  of  brass  is  fixxd  to  the  screw,  by 
which  Its  distance  from  the  flat  plate  on  wliicli  the  knife 
moves  may  be  regulated. 
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An  ivoiy  box,  coiiluiulng  at  one  cud  spare  talc  ro- 
for  tlie  ivory  slider,  and  at  the  other  spare  rings  for  ttojie. 
pressing  the  laics  together  and  coufiniug  them  to  the 
slider. 

riuid  niicro-scopes  have  been  also  proposed  j  the  first, 
it  would  appear,  was  suggested  by  ilr  Grey.  This  was 
fonned  ot  water,  and  an  account  of  it  will  be  found  in 
221,  223,  Phil.  Trails.  An  impiovcd  microscope, 
on  a  similar  principle,  has  been  invented  bv  -Mr  Brew¬ 
ster,  of  which  the  following  is  a  description,  taken 
from  a  note  by  the  translator  of  llaiiy’s  Natural  Plii- 
losophy. 

“  A  vertical  bar  (says  -Mr  Gregory),  b  fixed  upon 
a  horizontal  pedestal  j  and  from  the  top  of  this  bar 
proceeds  a  horizontal  arm,  which  supports  a  circulai 
case  containing  tlie  lenses  j  below  this  another  horizon¬ 
tal  arm  slides  up  and  down,  capable  of  adjustment  by 
means  of  a  screw,  and  carrying  the  usual  sliders  to  hold 
the  object  which  it  is  proposed  to  examine ;  and  upon 
the  pedestal  is  fixed  the  frame  of  a  minor,  which  has 
both  an  inclined  and  a  iiorizonlal  motion,  in  order  to 
Illuminate  any  object  upon  the  slider.  The  upper  cli- 
eular  case  is  hollow,  and  contains  four  or  more  plauo- 
conve.x  lenses,  which  are  constituted  each  of  a  drop  of 
vei’y  pure  and  viscid  turpentine  varnish,  taken  up  i.j 
the  point  of  a  piece  of  wood,  and  dropjied  upon  a  piece 
of  very  thin  and  well  polished  glass.  'I  he  lenses  thus 
formed  may  he  made  of  any  focal  length  by  taking  up 
a  greater  or  a  less  quantity  of  fluid.  Tlic  lower  surface 
of  the  glass  having  been  first  smoked  with  a  candle,  the 
black  pigment  inmicdiatcly  below  the  lenses  is  then  to 
be  removed,  so  that  no  light  may  pass  but  through  the 
lenses.  The  piece  of  glass  is  llien  perforated  at  its 
» centre,  and  surrounded  by  a  toothed  wheel,  which, 
when  the  wheel  Is  put  in  the  upper  circular  scre  w,  may 
be  turned  by  a  common  endless  screw,  so  that  the  fluid 
lenses  shall  be  brought  severally  under  an  eye-apeitnrc 
pro[ierly  disposed,  and  any  object  be  successfully  exa¬ 
mined  with  a  variety  of  magnifying  powers.”  Note, 
p.  365.  See  also  i'erguson’s  l.cctures  by  Brewster, 
vol.  ii. 

After  what  has  hem  related  of  microscopes,  ihi-y 
cannot  be  sard  to  be  complete  without  tiie  valuable  ad¬ 
dition  of  a  micrometer ;  for  the  use  and  advantages  of 
which,  see  the  article  MitROMETEK. 

Having  presented  our  readers  with  descriptions  of 
the  various  microscopes  gcneralfy  used,  we  Uiink  it  our 
duly  to  poult  out  to  iheni  tliose  which  vie  couciive  to 
be  best  calculated  to  answer  the  purposes  of  seiene. . 

The  first  which  presents  itself  to  our  miud  is  that  ot 
E/lis  ;  It  Is  better  adapted  than  any  other  jwrta'^c  mi¬ 
croscope,  to  the  purpose  of  general  obse nation  j  tinipfc 
in  its  conslructioii,  and  geiierMl  in  its  application.  I'o 
those  who  prefer  a  double  mienm ope,  we  should  recom¬ 
mend  that  figuml  III  I’lute  (  t  (  N\\\  III.  fig.  12. 

If  opaque  objetU,  as  iiiM  Cls,  See.  be  »ubjtcls  of  iu\t 
tigution,  the  Lui  cnnii  Mi  1  0  ■  >/jr  claim-  the  pr  f«  rmcr  ; 
but  if  unuiseiiii-ut  alunu  guides  Ute  efioici',  the  '  •- 
MicroMopc  must  be  fixed  ujioii. 


AVe  shall  now  proceed  to  explain  sonn-  lu.e  ani  p4r- 
tieulars  reflecting  tlie  iiielhod  of  u<;i*s^  n  ic  ■  ipc»i 
after  which,  we  shall  subjoin  an  muuaialioo  if  the  *  in- 
C  2  *^1! 
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cinil  ijcr'ceTei  tc  t-ncScxitic  '  j  tieir  ms-EiSw 

Oi  tttU  siiTTed  3klr  Adsns^  it  ai?  -JIssct  ot  zie  Mjctt- 

'  sraae,  at;  been  cnaiDB?  i  »  Tiri*',  a?  i»e  tt- 

7':.~r^  IS.  t»  TEiar^  tif  camman  cmrjujint  mtof  ty 
3^  Stk.£r,  *  ~T:g-  mtrr-  nf  inise  tti*  iidrcisisf  ir;iir>- 
sranes  tr?  sr  liiiif  amsiarec  Tcii  dieir  freasrs-  sac 
cxtsEsrre  asEfnincsa.  sac  sr  muci  si  s  lies  for  oivlecis 
u  -ESiaTiEiK  ZDsnz.  lasi  suer  crrf3*di!r  ~Pfir  frseii^ 
Mjme  3rv  dras  ttesi  ibty  inc  it  die  s5aers 

iriijnt  rsBETT^  T  acr  rimBiiij  ti»t  iasrrnmeai:.  nr  terctas 
MTizz  rwr  rr  rtrse  crtminiit  oi^scs.  ii»e  miErascryr  is 
'ii^r  asaitf  s5  of  Bnic  fardter  Tt.ne  :  Traerets  no  msrm- 
TT>°Tir  tia=  Tsz  £.nBei.rfJ  it  rnr  ■»'nri£  nyt  nii-  of  sfoncinxr 
sp  cnnsrEnr.  Tariocs.  snc  strisrjimDrv  tr  tiiientniineni 
ir  d»£  iECBt-“ 

L  It  TWPTir  dtt  iiDcm5ciro£,  rnsrt-  sr^  rirw  diin^ 
necESssTT  tr  ar  cmstisrec-  i.'  i.ne  jnensrsitinB  sac 
afinfanen:  c:  cte  insTTnneEi  iii«:-f-  ,1-  Tie  nreper 
gtsxrirr  n:  Hffe.  ant!  iik  i»esi  meiiioC  of  direciinr 
is  r»  d»f  ni^c.  '  5-'  Tne  luediti^  ei  pnensrinr  d»e 
BTiscs.  SB  dit:  d»eir  larrrre  tczj  W  jimpery  nn^r- 
jcnai 

1.  Widi  nerar£  :r  d»s  buctbscok  itstii.  djt  £rs: 
riiinr  necsasarr  xr  ne  etaminec  is.  aneibcr  xnr  r^asnes 
»e  ciesT  nr  me  r  if  rare  ant  me  sn.  iney  mns:  nc  vxpec 
■Briir  t  piece  ce  sor:  ieadifr.  xstinr  cane  ntc  ‘St  soil 
n>eir  sfxervanOi  ariife  d»e  nnrers  r  anc,  11  ntpiacipr 
tm-TT  cane  mns:  Sf  taker  me  ta  aiace  tntir  it  aa  oiv- 
^^ae  eamarTiat.  most  liteanie  be  catrefai  nos  la 

lee  dif  kreadi  &I-  upor  xbe  riaase?,  ncr  ta  bme  ikat 
Btn  fifi  rbe  jw*r»  nf  tbe  iDsmnnenr  vbent  xbe  riataes  arc 
p;scec  Trrrt  a  aajTc  banc  1  becaast  dm?  ibe  mnismrt 
exmTice  pr  d»e  beai  rxnt  die  Tnrra.  e-Ill  coaatnse  spon 
tbe  rbes.  anC  nne*^:  tie  nbiec:  emt  bcinr  cesirncty 
sreii.  Tie  oi^ea  abniuc  be  iaiwirij^  near  ibe  oeurre 
tc  d»f  neic  T-jev  a?  possibjr  r  far  xbtre:  osbr  h  a-iL 
be  eiiiibjteC  it  tbe  rntatea  periectice.  Tie  tT;  ^'pt»Eid 
re  xapieJ  na  ant  opa-n  feint  rbe  eyt-r'^aas.  nf  a  cewf- 
pnimc  mlcmscripe.  dL  me  nirnarioe  L-  fi-nnc  irbtxt  me 
larnes:  inuc  anr  mK  distiBci  vie^  af  the  lAryea  are  la 
be  iatc  :  bir  ei'en  persnr  nurni  xc  a£_ma  tbe  mjcr&- 
sEppe  to  ii?  rax  eet.  anc  ntn  u-  oe-peac  rant  lit  *-:tna- 
dcH!  31  an?  -ozmet^  il  ry  amcnET.  A  tmall  manir^itir 
•j»na-tx  siiraid  xaxei  be  bernt  tritfc  r  ty  ▼ajek  meaiL? 
tne  ^semes'  ai]  bss:  ednsdr  aa  exarx  idea  i<f  tie  sirna- 
tinr.  anc  umnexini!  vi  rbe  aibic  ;  acnc  ail:  01  cnase^ 
cmence  »e  Jess  Jiabk  xe  initt  aiy  crrwnctui?  npicjos 
aTjet  rbe  parr?  are  -iTeaw-c  sejacme'*  be  a  leu?  <c  prearer 
ana^.  Oiiiecii  t/uomc  aist  be  exanunes:  nrsx  in  meir 
mu?:  naxnri-  pasitmt  .  fos-  if  xui?  be  nm  ai'ennexi  m.  ae 
sbaL  tie  ait  t»  iara  lerr  inaue^nax:  jbear  uf  rbe  bTux- 
tme  B!  tne  aiioie.  a*  aoeL  at  ti  rbe  cnmatxjox  and  nat 
«n  rat  parrs.  A  irrinr  anbxta!  aorbr  ra  le  a?  iirdc  fcur: 
m  QisEiTniai»e;d  a*-  posdbifc. 

T roTt  vita-imr  ar  m^ea  pmper-y,  art  mz-r  mcqv^  a 
anrajfbpe  06'  hs  Bstnnt :  Mn  rats  caowt  at  done  a.ii- 
«£  iii  taxeasn-t  anraitat>e  id  ibe  fokgeci.  icnci  pa- 
xiexre*:-  anc  xnaTy  eapeniaeiitj-  r  a?  it  a  rrex:  mmrtjer 
atf  cases  rbt  imape?  -af-  resensVic  eacb  trie-.  litniik 
berint«  irvst  •stirt  exSexean  snbAances.  Mr  Eaker 
merefsTt  adrjse*  n?  nnr  »  inriE  an.  rminWir.  itm  ^.nmteii  't 
sJitx  neTcmr  t  microaeispjCiL;  tmieca  z  atir  rt'  truw  rur 
asiference?  ril  afrer  repeatit<  expt  niatnrr  arid  exsTrina- 
tiBD?  of  lat  -Bidtci  XL  maiy  difcreni  iiptox?  a3j£  ptisixions  r 
1*  jois  nr  iua^iaeis  unift  imop-  txienned  ba  nrccx,  or 
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CMtraciec  bj  Crsness,  «r  in  aiy  manner  00;  of  a  ra-  yjci»- 
txira.  state,  iritbont  making  sidrabie  adoarauces.  Tie  ki^k. 
truf  caionr  of  o'ritds  canno:  be  properbr  de-XEnriBed 
br  T-ere  rrsai  marminers ;  for  a?  rbe  pore?  arid  imerstk-ea 
of  at  bSiecl  are  eniaiyec  accortini:  te  me  macnife'uip 
power  o:  die  giasse?  made  nst  of,  rie  fompcneDi  parti- 
cies  of  its  subscancse  -aill  appear  se  parate^i  maiy  tboo- 
sanc  riiae?  orrier  asenoer  tiax  rber  do  tc  tbe  naked 
e’er  ;  benoe  lie  redeedot  of  tic  ligbi  from  rbese  pani- 
cie?  iriL  be  eey  cifeerrar,  and  ethiaii  tunerv-at  coionrs. 

It  is  ilkemise  soroemia:  lilScoh  10  obserre  ppacue  ob¬ 
ject*  :  and  a?  lit  aperrare?  of  ibc  larger  ir.agnifecrf  are 
bur  sgna.1.  iber  art  nt*i  proper  for  tbe  purpose.  If  an 
opi*^  ^  s'err  opaque,  ibai  no  ilgin  inll  pas?  ihrongi 
ia  a?  mmek  as  possible  mest  tie  tirovn  vpon  lie  up¬ 
per  surlice  of  it.  rKane  consideratipB  is  likewise  «e- 
Cfssare  it  lorming  a  iocixuei):  of  tbe  modca  of  JiTiug 
creamres,  or  even  ef  fioids.  wien  seen  throngk  tie 
nnemssope  x  for  as  tbe  ZDoeing  bocy,  and  tbe  space 
wbereat  it  moves,  are  magrrlncd,  tbe  mobeffi  wili  also 
be  increased. 

r.  Ob  tbe  mazutmaec:  of  tie  iigii  depends  in  a 
rrear  measure  tie  distinctness  of  tie  vi-mb  :  and  as,  in 
emder  1*  bave  this  in  tbe  gretoest  perftetioB,  ne  must 
neap:  tie  ^naatirv  of  licit  to  tbe  naiore  of  tic  tibiect 
and  rbt  toci>  of  t'ae  aia£Xii£eT,  it  is  ibenfore  neces- 
san  i#  view  it  in  'rnnoos  degrees  of  figil.  In  some 
obiects,  it  is  AScaii  to  disdnetusk  be  tween  a  promi- 
aenoe  and  a  de  presedoB,  a  shadow  er  a  biack  sxain  :  or 
bcrwecB  a  rtiectioB  of  bgfai  and  nbiteaess,  wtici  is 
nirrjcxiirjT  obserrable  m  tie  eve  of  lie  iibellDJa  and 
otaer  £jes  :  al  of  diese  appearing  lerr  cifierenl  in  one 
aosidoB  fe-on  wbai  tiey  do  in  anoti^.  Tbe  biigit- 
ness  of  an  oiiK*  likewise  de  pencs  oa  tbe  ^oaotit?  of 
Krit,  tie  di?!dncae«  of  lisiaB,  and  on  rernlating  tie 
^nanritv  to  tie  oinect :  for  some  will  be  in  a  manner 
lost  in  a  gBaniity  of  iigit  staroey  suSeie-nt  to  reader 
anntbtr  viaibk. 

Tbere  are  -arions  ways  in  nixk  a  arong  light  may 
he  ttrrw  E  npor  obi^*  5  i'J  means  of  tie  son  and 
a  e-tiEvcx  iess.  For  this  purpose,  tbe  microsce^  is 
u  be  placed  abom  inrtc^  #e«  fenm  a  sooticTE  window  j 
lien  take  a  otrtf  convex  Jens  moomed  m  a  semicircie 
anc  stand.  00  tiai  its  positiaa  may  easuy  be  varied : 
place  ~bis  Jens  berweec  tie  o'rject  and  tie  window,  so 
tbar  it  mae  ooiioct  a  Bsjderabie  niuiitier  tf  ri-xar  rays 
and  re-fenrt  tie-in  on  lie  «bie<ct  or  tie  mirror  of  tie 
mkrost  ope.  li  lie  lifbt  ibus  collected  from  tie 
tic  ’.ot  a:  wermi,  it  mai  be  ie-ssened  ly  pincine  a  piece 
tf  :  .  t  c  paper,  or  a  piece  of  gtas?  isbiy  grayed,  lie- 
iwexi  tbe  orbiecl  aid  lens.  Tins  a  prciptr  degree  of 
iirbi  max  he  nbUL’Tie-d.  and  eifosed  eenaily  ail  o^er 
tbe  sxrthie  of  an  *d»}eict :  a  cb  romstance  wbick  OBgit 
to  tie  parumiu'ii  atlesded  to :  for  if  tie  fight  be 
tbrowD  im-retam^  cpB«  is  no  distinct  view  can  be 
©lita  Ufd.  if  -me  mean  tc  make  out  of  lit  solas  light- 
il  oil?  he  Kiund  et»o»*-r«tit  10  OmiLtro  ibt  ^ooa*^  and 
to  r-_£s.  t2  tat  rav?  of  the  ean  or  tie  ait»ve-mentk<r>ed 
ten;  hv  msrm?  of  tbe  min  or  of  a  sbiar  mrmsc  tipe  fcx- 
ed  ti  lilt  o.D«iow.r:b«tl*T :  for  ibn?  '.be  oboefier  wiE 
be  enabled  l<  pre-Ntree  tbe  rght  feir  sobiect,  nocwiti- 
sti.iiCJ3£  tut  merj:it;  ti  tin  smi.  Fct  i  v  rtason  of  ihin 
mtitjoii.  and  tie  'larlabie  sti^tt  tf  tit  aiBiti-phere,  sc- 
litr  observaiioBS  ate  reriderec  ledit-u?  iiDoincoB- 

itojtni .  'VMvn'-t  it  vxu  b:  jrt-ptr  iur  Jt  otistr«.r  to 
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Micro-  be  fumisherl  with  a  large  tin  lanthorn,  formed  some- 
scope.  thing  like  the  common  magic  lanthoni,  capable  of 
'  '  containing  one  of  Argand’s  lamps.  This,  however, 

ought  not  to  be  of  the  fountain  kind,  lest  the  rarefac¬ 
tion  of  the  air  in  the  lanthorn  should  force  the  oil  over. 
There  ought  to  be  an  aperture  in  the  front  of  the 
'  lanthorn,  which  may  be  moved  up  and  down,  and  be 

capable  of  holding  a  lens  •,  by  which  means  a  pleasant 
and  uniform  as  well  as  strong  light  may  easily  be  pro¬ 
cured.  The  lamp  should  likewise  move  on  a  rod,  so 
that  it  may  be  easily  raised  or  depressed.  This  lan¬ 
thorn  may  likewise  be  used  for  many  other  purposes  j 
as  viewing  of  pictures,  exhibiting  microscopic  objects 
on  a  screen,  &c.  A  weak  light,  however,  is  best  for 
viewing  many  transparent  objects  :  among  which  we 
may  reckon  the  prepared  eyes  of  flies,  as  well  as  the 
animalcules  in  fluids.  The  quantity  of  light  from  a 
lamp  or  candle  may  be  lessened  by  removing  the  mi¬ 
croscope  to  a  greater  distance  from  them,  or  by  dimi¬ 
nishing  the  strength  of  the  light  which  falls  upon  the 
objects.  This  may  very  conveniently  Ije  done  by 
pieces  of  black  paper  with  circular  apertures  of  dilfer- 
ent  sizes,  and  placing  a  larger  or  smaller  one  upon  the 
reflecting  mirror,  as  occasion  may  require.  There  is 
an  oblique -situation  of  the  mirrors,  which  makes  like¬ 
wise  an  oblique  reflection  of  the  light  easily  discovered 
by  practice,  (but  for  which  no  general  rule  can  be  giv¬ 
en  in  theory)  •,  and  which  will  exhibit  an  object  more 
distinctly  than  any  other  position,  showing  the  surface, 
as  well  as  those  parts  through  which  the  light  is  trans¬ 
mitted.  The  light  of  a  lamp  or  candle  is  generally 
better  for  viewing  microscopic  objects  than  day  light  j 
it  being  more  easy  to  modiiy  the  former  than  the  lat¬ 
ter,  and  to  throw  it  upon  the  objects  with  difierent  de¬ 
grees  of  density. 

3.  Swammerdam  has  excelled  in  the  preparation  of 
objects  almost  all  other  investigators.  Neither  difficulty 
nor  disappointment  could  make  him  abandon  the  pur¬ 
suit  of  any  object  until  he  had  obtained  a  satisfactory 
idea  of  it.  But  unhappily  the  methods  he  used  in  pre¬ 
paring  his  objects  for  the  microscope  are  now  entirely  un¬ 
known.  Boerhaave  examined  with  the  strictest  atten¬ 
tion  all  the  letters  and  manuscripts  of  Swammerdam 
which  he  could  find  •,  but  his  researches  were  far  from 
being  successful.  The  following  are  all  the  particulars, 
which  have  thus  come  to  the  knowledge  of  the  jiub- 
lic. 

Tor  dissecting  small  j/isecls,  Swammerdam  had  a 
brass  tabic  made  by  S.  Muschenbroeck,  to  which  were 
affixed  two  brass  arms  moveable  at  pleasure  to  any  part 
of  it;  The  upper  part  of  these  vertical  arms  was  con¬ 
structed  in  such  a  manner  as  to  have  a  slow  vertical 
motion  j  by  wbich  means  the  operator  could  readily 
alter  their  height  as  he  saw  convenient.  One  ol  tliese 
arms  was  to  hold  the  minute  objects,  and  the  other  to 
apply  the  microscope. 

The  lenses  of  Swammerdam’s  microscopes  were  of 
various  sizes  as  well  as  foci  :  but  all  of  them  the  best 
that  could  be  procured,  both  for  the  transp.arency  of 
the  glass  and  the  fineness  of  the  workmanship.  His 
observations  were  always  begun  with  the  smallest  mag¬ 
nifiers,  from  which  he  proceeded  to  the  greatest  ;  but 
in  the  use  of  them,  he  was  so  exceedingly  dexterous, 
that  be  made  every  observation  subservient  to  that  which 
succeeded  it,  and  all  of  them  to  the  confiiiualioii  oi 


I  ]  MI  C 

each  other,  and  to  the  completing  of  the  description.  ’.i,rr' 
H  is  chief  art  seems  to  have  been  in  constructing  scis-  tcope. 
sars  of  an  exquisite  fineness,  and  making  them  very 
sharp.  Thus  he  was  enabled  to  cut  very  minute  ob¬ 
jects  to  much  more  advantage  than  could  be  done  by 
knives  and  lancets  ;  for  these,  though  ever  so  sharp  and 
fine,  are  apt  to  disorder  delicate  substances  by  dis¬ 
placing  some  of  the  filaments,  and  drawinir  them  af¬ 
ter  them  as  they  pass  through  the  bodies  ;  but  the 
scissars  cut  them  all  equally.  'I'hc  knives,  lancets, 
and  styles  he  made  use  of  in  his  dis.section-<,  were  so 
fine  that  he  could  not  see  to  sharpen  them  without 
the  assistance  of  a  magnifying  glass  5  but  with  the sc 
he  could  dissect  the  intestines  of  bees  with  the  same  ac¬ 
curacy  that  the  best  anatomists  can  do  those  of  large 
animals.  He  made  use  also  of  very  small  glass  tube;, 
no  thicker  than  a  bristle,  and  drawn  to  a  vtrv  fine- 
point  at  one  end,  but  thicker  at  the  other.  These 
were  for  the  purpose  of  blowing  up,  and  thus  render¬ 
ing  visible,  the  smallest  vessels  which  could  be  discover¬ 
ed  bv  the  microscope  •,  to  trace  their  courses  aud  com¬ 
munications,  or  sometimes  to  inject  them  with  coloured 
liquors. 

Swammerdam  sometimes  made  use  of  spirit  of  wine, 
water,  or  oil  of  turpentine,  for  sufl'oeating  the  insects 
he  wished  to  examine  j  and  would  preserse  them  for 
a  time  in  these  liquids.  Thus  he  kept  the  parts  from 
putrefying,  and  gave  them  besides  such  additional 
strength  and  firmness,  as  rendered  the  dissectlous  much 
more  easy  than  they  would  otherwise  have  been.  Hav¬ 
ing  then  divided  the  body  transversely  with  thi 
scissars,  and  made  what  observations  he  could  with¬ 
out  farther  dissection,  he  proceeded  to  extract  the 
intestines  carefully  with  very  fine  in-truments,  to 
wash  away  the  fat  in  the  like  careful  manner ;  and 
thus  .to  put  the  parts  into  such  a  state  as  would 
best  expose  them  to  view  ;  but  these  operation*  art 
best  performed  while  the  insects  are  in  their  nympha 
state. 

Sometimes  the  delicate  viscera  of  the  insects,  after 
having  been  suft'oeated  as  above  mentioned,  were  put 
into  water :  after  which,  havinir  shaken  them  gently, 
he  procured  an  opportunity  of  examining  them,  e-pc- 
ciallv  the  air  vessels,  which  la.-.t  he  could  thus  separate 
entire  from  all  the  other  parts,  to  the  admiration  of 
all  who  beheld  them  :  as  these  vessels  cannot  be  di¬ 
stinctly  seen  in  any  other  manner,  or  indeeil  in  any 
wav  whatever,  without  injuriug  them,  frequently  al¬ 
so  he  injected  water  with  a  syringe  to  clean-c  llic  parU 
thoroughly,  after  wlilcli  he  blew  them  up  with  air  and 
dried  them  ;  thus  rendering  tin  m  durable,  and  fit  f..r 
examination  at  a  proju  r  opportunity.  Somelirocs  be 
made  verv  important  discoveries,  by  e.\:imining  in-i  1 1- 
which  be  had  preserved  for  several  yean  in  bals-^i. 

Other  Insects  he  punctured  with  a  very  fine  needb 
and  after  squeezing  out  all  their  moi'Turr  through  tlic 
holes  made  in  this  manner,  he  filled  them  with  a.r. 
bv  means  of  verv  slender  k1:»ss  tube*  ;  th«  •I*''  d  them 
in  the  shade  -,  and  lastly,  anointed  them  vrilh  oil  of  -pikt 
in  which  a  little  rosin  had  b<cn  dissolved  and 
which  means  they  for  a  lom'  time  retained  their  pro 
per  forms.  He  was  lik«  vvi»«-  in  po*-.  sM.in  ol  a  sm  .  V«r 
secret,  bv  which  he  could  preserve  th.  hr.h-  of  m-.  ei, 
as  limber  and  penpicuous  as  ever  thev  bad  be.  n.  H. 
used  to  make  a  small  puuclurc  or  mtjsiva  m  ibe  ui  •  at 

Wvnr  ; 
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ATOi'ms  j  and  after  havlnsf  Tvith  great  caution  squeezed 
out  all  the  humours,  as  well  as  great  part  of  the  viscera, 
he  injected  them  with  wax  in  such  a  manner  as  to  give 
them  the  appearance  of  living  creatures  in  perfect 
heath.  He  found  that  the  fat  of  all  insects  w^s  entire¬ 
ly  dissolvable  In  oil  of  tui-pentine  ;  by  which  means  he 
Vvas  enabled  plainly  to  discern  the  viscera  5  though, 
after  this  dissolution,  it  was  necessary  to  cleanse  and 
wash  them  frequently  iu  clean  water.  In  this  manner 
he  would  frequently  have  spent  whole  days  in  the  pre])ara- 
tion  of  a  single  caterpillar,  and  cleansing  it  from  its  fat, 
in  order  to  discover  the  true  situation  of  the  insect’s 
heart.  He  had  a  singular  dexterity  in  stripping  oil  llie 
skins  of  caterpillars  that  were  on  the  point  of  spinning 
their  cones.  This  was  done  by  Jetting  them  drop  by 
their  th"eads  into  scalding  w'ater,  and  then  suddenly 
withdrawing  them.  Thus  tlie  epidermis  peeled  cfl’ 
very  easily  ;  and,  wlieiv  this  was  done,  he  put  them 
into  distilled  vinegar  and  spiilt  of  wine  mixed  together 
in  equal  proportions  ;  which,  by  giving  a  due  degree 
of  firmness  to  the  parts,  gave  him  an  opportunity  of 
separating  them  with  very  little  trouble  from  the  exu¬ 
viae,  without  any  danger  to  the  internal  parts.  Thus 
the  nympha  could  he  shown  to  be  wrapped  up  in  the 
caterpillar  and  the  butterfly  in  the  nvmpha  •,  and  there 
is  little  doubt  that  those  who  look  into  the  w'orks  of 
Swammerdam,  will  be  amply  recompensed,  whether 
they  consider  the  unexampled  labour  or  the  piety  of  the 
author. 

IM.  L  yonet,  an  eminent  naturalist,  usually  drowned 
the  insects  he  designed  to  examine;  by  which  means  he 
was  enabled  to  preserve  both  the  softness  and  transparen¬ 
cy  ot  the  parts.  According  to  him,  the  insect,  if  very 
small,  viz.  one-tentli  of  an  inch,  or  little  more,  in 
iengtii,  should  be  dissected  on  a  glass  somewhat  concave. 
If  it  should  he  suspected  that  tlie  insect  will  putrefy  liy 
keeping  for  a  few  days,  spirit  of  wine  diluted  with 
W'ater  must  be  substituted  instead  of  pure  water.  Tlie 
insect  must  be  suffered  to  dry ;  after  which  it  may 
be  fastened  by  a  piece  of  soft  wax,  and  again  covered 
with  water. — Larger  objects  should  be  placed  in  a 
trough  of  thin  wood  ;  and  for  this  purpose  the  bottom 
of  a  common  chip  box  will  answer  very  well  ;  only 
surrounding  the  edge  of  it  with  soft  wax,  to  keep  in 
the  water  or  other  fluid  employed  in  preserving  tl>c  in¬ 
sect.  The  hofly  is  then  to  be  opened  :  and  if  the  parts 
are  soft  like  those  of  a  caterpillar,  they  should  be  turn¬ 
ed  back,  and  fixed  to  the  trough  by  small  pins,  wliicii 
ouglit  to  be  set  by  a  sm.all  pair  of  nippers.  At  the 
same  time,  the  skin  being  stretched  by  another  pair  of 
finer  forceps,  the  insect  must  he  put  into  water,,  and 
dissected  therein,  occasionally  covering  it  with  spirit 
of  wine.  Thus  the  subject  will  be  preserved  in  per¬ 
fection,  so  that  Its  parts  may  be  gradually  unfolded,  no 
other  change  being  perceived  tlian  that  the  soft  elastic 
parts  become  stiff  and  opaque,  wfiile  some  others  lose 
their  colour. 

The  following  instruments  were  made  use  of  by  M. 
Lyonet  in  his  dissection  of  the  Chenille  de  Saule.  A 
pair  of  scissars  as  small  as  could  be  made,  with  long  and 
fine  arms  :  A  pair  of  forceps,  with  their  ends  so  nicely 
adjusted,  that  they  could  easily  lay  hold  of  a  spider’s 
«.hread,  or  a  gram  of  sand  1  TLwo  fine  steel  needles  fixed 
in  wooden  handles,  about  two  inches  and  three  quarters 
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in  length  ;  which  w'cre  the  most  generally  useful  Instiu- 
ments  he  employed. 

Dr  Hooke,  wlio  likewise  made  many  microscopic 
•observations,  takes  notice,  that  the  common  ant  or 
pismire  is  much  more  tronhicsome  to  draw  tlian  other 
ill  sects,  as  it  is  extremely  difficult  to  get  the  body  in  a 
quiet  natural  posture.  If  its  feet  be  fettered  with  wax 
or  glue,  while  tlie  animal  remains  alive,  it  so  twists  its 
body,  that  there  is  no  possilnlity  of  gaining  a  proper 
view  ol  it ;  and  If  it  be  killed  before  any  observation 
is  made,  the  shape  Is  often  spoiled  before  it  can  be  exa¬ 
mined.  The  bodies  of  many  minute  insects,  when  their 
life  is  destroyed,  instantly  slirivel  up  ;  and  this  is  ob¬ 
servable  even  in  plants  as  well  as  insects,  the  surJacc 
of  these  small  bodies  being  affected  by  the  least  change 
of  air;  which  is  particularly  tlie  case  with  the  ant.  If 
this  creature,  however,  be  dropped  into  rectified  spirit 
of  wine,  it  will  instantly  be  killed  ;  and  wlien  it  Is  ta¬ 
ken  out,  the  spirit  of  wine  evaporates,  leaving  the  ani¬ 
mal  dry,  and  in  its  natural  posture,  or  at  least  in  such 
a  state,  that  it  may  easily  be  placed  in  whatever  pos¬ 
ture  wc  please. 

Partu  oj  Insect.  .  The  u'/ngs,  in  many  insects,  are  so 
transparent,  that  they  require  no  previous  preparation: 
but  some  ol  those  that  are  folded  up  under  elytra  or 
cases,  require  a  considerable  share  of  dexterity  to  unfold 
tie  111  ;  for  these  wings  arc  naturally  endowed  with  such 
a  spring,  that  they  Immediately  fold  themselves  again, 
unless  care  he  taken  to  prevent  them.  The  wing  of 
the  earwig,  when  expanded.  Is  of  a  tolerable  size,  yet 
is  folded  up  under  a  case  not  oiie-eiglitli  part  of  its 
bulk  ;  and  the  texture  of  this  wing  rendeis  it  difficult 
to  he  unfolded.  'I'liis  is  done  with  the  least  trouble 
immediately  after  the  insect  is  killed.  Holding  then 
tlie  creature  by  the  thorax,  between  the  finger  and  the 
thumb,  with  a  blniit- pointed  pin  endeavour  gently  to 
open  it,  by  spreading  it  over  the  forefinger,  aud  at  the 
same  time  gradually  sliding  the  thumb  over  it.  AVIien 
the  wing  is  sufficiently  expanded,  separate  it  from  the 
insect  l»y  a  sharp  knife  or  a  pair  of  scissai's.  .The  wing 
should  lie  pressed  for  some  time  between  the  thumb  and 
finger  before  it  be  removed  ;  it  should  then  be  placed 
between  two  pieces  of  paper,  and  again  pressed  for  at 
least  an  hour ,  after  tvliicli  time,  as  there  will  be  no 
danger  of  its  folding  up  any  more,  it  may  be  put 
between  the  talcs,  and  applied  to  the  niicrescope. 
Similar  care  is  requisite  in  displaying  the  wings  of  the 
notonecta  and  other  water  insects,  as  well  as  most  kinds 
of  grylli. 

The  minute  scales  or  feathers.,  which  cover  the 
wings  of  moths  or  butterflies,  afford  veiy  beautiful  ob¬ 
jects  for  the  microscope.  'I'hose  from  one  part  of  the 
wing  frequently  dift’er  In  shape  from  such  as  are  taken 
from  other  parts ;  and  near  the  thorax,  shoulder,  and 
on  the  fringes  of  the  wings,  we  generally  meet  with 
hair  instead  of  scales.  The  whole  may  be  brushed 
off  the  wing,  upon  a  piece  of  paper,  by  means  of 
a  camel’s  hair  pencil  ;  after  which  the  hairs  can  be 
separated  with  the  assistance  of  a  common  magnifying 
glass. 

It  is  likewise  a  matter  of  considerable  difficulty  to 
dissect  properly  the  of  insects,  such  as  the 

gnat,  tabanus,  &c.  and  the  experiment  must  be  repeat¬ 
ed  a  great  number  of  times  before  the  structure  and  si¬ 
tuation 
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Micro-  tuation  of  the  parts  can  be  tlioroughly  investigated,  as 

scope,  the  observer  will  frequently  discover  in  one  what  he 
could  not  in  another.  ’Y\\q  collector  of  the  hee,  which 
forms  a  very  curious  object,  ought  to  be  first  carefully 
washed  in  spirit  of  turpentine ;  by  which  means  it  will 
be  freed  from  the  unctuous  matter  adhering  to  it : 
when  dry,  it  is  again  to  be  washed  with  a  camel’s  hair 
pencil  to  disengage  and  bring  forward  the  small  hairs  - 
which  form  part  of  this  microscopic  beauty.  The  best 
method  of  managing  the  sthigs  of  insects,  which  are  in 
danger  of  being  broken  by  reason  of  their  hardness,  is 
to  soak  the  case  and  the  rest  of  the  apparatus  for  some 
time  in  sjririt  of  wine  or  turpentine  ;  then  lay  them  on 
a  piece  of  paper,  and  with  a  blunt  knife  draw  out  the 
sting,  holding  the  sheath  with  the  nail  of  the  finger  or 
any  blunt  instrument  j  but  great  care  is  necessary  to  pre¬ 
serve  the  feelers,  which  when  cleaned  add  much  to  the 
beauty  of  the  object.'  The  heard  of  the  lepas  anatifera 
Is  to  be  soaked  in  clean  soft  water,  frequently  brushing 
it  while  wet  with  a  camel’s  hair  pencil  :  after  it  is 
dried,  the  brushing  must  be  repeated  with  a  dry  pencil 
to  disengage  and  separate  the  hairs,  which  are  apt  to 
adhere  together. 

To  view  to  advantage  the  fat,  brains,  and  other  si¬ 
milar  substances.  Dr  Hooke  advises  to  render  the  sur¬ 
face  smooth,  by  pressing  it  between  two  plates  of  thin 
glass,  by  which  means  the  matter  will  be  rendered 
much  thinner  and  more  transparent :  without  this  pre¬ 
caution,  it  appears  confused,  by  reason  of  the  parts 
lying  too  thick  upon  one  another.  Yov  mascidar  fibres, 
take  a  piece  of  the  flesh,  thin  and  dry  ;  moisten  it  with 
warm  water,  and  after  this  is  evaporated  the  vessels 
will  appear  more  plain*  and  distinct  •,  and  by  repeated 
macerations  they  appear  still  more  so.  The  e.ruviee  of 
insects  aft’ord  a  pleasing  object,  aitd  require  but  little 
preparation.  If  bent  or  curled  up,  they  will  become  so 
relaxed  by  being  kept  a  few  hours  in  a  moist  atmosphere, 
that  you  may  easily  extend  them  to  their  natural  po¬ 
sitions  j  or  the  steam  of  w^arm  water  will  answer  the 
purpose  very  well. 

The  eyes  of  Insects  in  general  form  very  curious  and 
beautiful  objects.  Those  of  the  libellula  and  other  flies, 
as  well  as  of  the  lobster,  &c.  must  first  be  cleaned  from 
the  blood,  &c.  after  which  they  should  be  soaked  in 
water  for  some  days  :  one  or  two  skins  are  then  to  be 
separated  from  the  eye,  which  would  be  otherwise  too 
opaque  and  confused;  but  some  care  is  requisite  in  this 
operation  ;  for  if  the  skin  be  rendered  too  thin,  it  is 
impossible  to  form  a  proper  idea  of  the  organization  of 
the  part.  In  some  substances,  however,  the  organiz.a- 
tlon  is  such,  that  by  altering  the  texture  of  the  part,  we 
destroy  the  objects  which  we  wish  to  observe.  Ot  this 
sort  are  the  nerves,  tendons,  muscular  fibres,  many  of 
which  are  viewed  to  most  advantage  when  floating  in 
some  transparent  fluid.  Thus  very  few  of  the  muscular 
fibres  can  be  discovered  when  we  attempt  to  view  them 
in  the  open  air,  though  gi'eat  numbers  may  be  seen 
if  they  be  placed  in  water  or  oil.  lly  viewing  the 
thread  of  a  ligament  in  this  manner,  we  find  it  com¬ 
posed  of  a  vast  number  of  smooth  round  threads  lying 
close  together.  Elastic  objects  should  be  pulled  or 
stretched  out  while  they  are  under  the  microscope,  that 
the  texture  and  nature  of  those  parts,  the  figure  ot 
which  is  altered  by  being  thus  pulled  out,  may  be  more 
fully  discot  cred. 
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Other  objects.  To  examine  bones  by  the  microscope, 
they  should  first  be  viewed  as  opaque  objects  :  but  af-  fr'ope 

terwards,  by  procuring  thin  slices  of  them,  they  may - v— 

be  t  lewxd  as  transparent.  The  sections  should  be  cut 
in  all  directions,  and  be  well  washed  and  cleaned  ;  and 
in  some  cases  maceration  will  be  useful,  or  the  bones 
may  bo  heated  red  hot  in  a  clear  fire,  and  then  taken 
out ;  by  w'hich  means  the  bony  cells  will  appear  more 
conspicuous.  The  pores  of  the  skin  may  be  examined  by 
cutting  olF  a  thin  slice  o^  the  upper  skin  with  a  razor, 
and  then  a  seeond  from  the  same  place  ;  applying  the 
latter  to  the  microscope.  The  lizard,  guana,  &c.  have 
two  skins,  one  very  transparent,  the  other  thicker  and 
more  02}aque  ;  and,  separating  these  two,  you  obtain 
very  beautiful  objects. 

To  view  the  scales  of  fish  to  advantage,  they  ought 
to  be  soaked  in  water  for  a  few  da  vs,  and  then  care¬ 
fully  rubbed  to  clean  them  from  the  skin  and  dirt 
which  may  adhere  to  them.  The  scales  of  the  eel  are 
a  great  curiosity ;  and  the  more  so,  as  this  creature 
was  not  known  to  have  any  scales  till  they  were  disco¬ 
vered  by  the  microscope.  The  method  of  discovering 
them  is  this.  Take  a  piece  of  the  skin  of  an  eel  from 
off  its  side,  and  spread  it  while  moist,  on  a  piece  of 
glass,  that  it  may  dry  very  smooth  :  when  thus  dried, 
the  surface  will  appear  all  over  dimpled  or  pitted  bv 
the  scales,  which  lie  under  a  sort  of  cuticle  or  thin 
skin  ;  which  may  be  raised  with  the  sharp  point  of  .a 
penknife,  together  with  the  scales,  which  will  then 
easily  slip  out ;  and  thus  we  may  procure  as  many  as 
we  please. 

The  leaves  of  many  trees,  as  well  as  of  some  plant-, 
when  dissected,  form  a  very  agreeable  object.  In  or¬ 
der  to  dissect  tbcni,  take  a  few  of  the  most  perfect 
leaves  you  can  find,  and  place  them  in  a  pan  with  clean 
water.  Let  them  remain  there  three  weeks,  or  a 
month,  without  changing  die  water :  then  take  them 
up  ;  and  if  they  feel  verv  soft,  and  almost  rotten,  tiu  y 
are  sufficiently  soaked.  They  must  then  be  laid  on  a 
flat  board,  and  holding  them  by  the  stalk,  draw  the 
edge  of  a  knife  over  the  upper  side  of  the  leaf,  which 
will  take  off  most  of  the  skin.  Then  turn  the  leaf,  and 
do  the  same  with  the  under  side  ;  and  when  the  skin  i* 
taken  off  on  both  sides,  wash  out  the  pulpy  matter,  and 
the  fibres  will  be  exhibited  in  a  very  beautiful  man¬ 
ner.  The  leaf  may  be  slit  into  two  parts,  by  *-plit- 
ting  the  stalk  ;  and  the  skins  peeled  from  the  fibre 
will  also  make  a  good  object.  This  operation  i-  be  t 
performed  in  the  autumn;  the  fibres  ot  the  leavi-  arc 
mucli  stronger  at  that  season,  and  less  liable  to  b< 
broken. — 'I’lic  internal  strnclurc  of  shells  may  b.  ob 
served  bv  gnnding  them  down  on  a  hone:  and  all  on  ^ 
and  minerals  should  be  carefully  M.v-hed  and  bni-.b  d 
with  a  small  brush,  to  remove  any  sordcs  that  mav  a.! 
here  to  them. 

To  view  the  cirrulathr  f  the  Hooil,  we  i;  .  !  cb- 
serve  living  animals  of  the  most  tran-'parrnt  kinii.— 

A  small  eel  is  sometimes  ufi-d  for  this  piirp"  c  ;  u 
which  case  it  must  he  cleansed  from  the  ^lime  u.  tur  ■  v 
adhering  to  it;  after  which  it  may  be  put  info  a  lui 
filled  with  water,  were  it  can  be  vii  «ed  in  a  :-ali 
factorv  m  inner.  The  tail  of  any  other  omi'  fi  b 
be  viewed  in  the  same  mnuncr,  or  put  i"  ' 
flat  glass,  and  thus  laid  b^.-'ors'  tb-  le  : 
filling  the  tube  with  water  when  an  ccl 
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Micro-  s?e  prevent  in  a  great  measure  the  sliminess  of  the 

Scope,  animal  from  soiling  the  glass. 

- -  'j'he  particles  of  the  blood  form  a  very  curious  ob¬ 
ject,  and  have  been  carefully  viewed  by  different  phi¬ 
losophers  ;  who,  nevertheless,  differ  from  one  another 
very  much  in  their  accounts  of  them.  The  best 
method  of  viewing  these  is  to  take  a  small  drop  of 
blood  when  warm,  and  spread  it  as  thin-  as  possible 
upon  a  flat  piece  of  glass.  By  diluting  it  a  little 
with  warm  water,  some  of  the  large  globules  will  be 
separated  from  the  smaller,  and  many' of  them  subdivid¬ 
ed  ;  or  a  small  drop  of  blood  may  be  put  into  a  ca¬ 
pillary  glass  tube,  and  then  placed  before  the  micro¬ 
scope.  Mr  Baker  advises  warm  milk  as  proper  to  be 
mixed  with  the  blood  •,  but  Mr  Hewson  diluted  the 
blood  with  its  own  serum ;  and  by  this  method  he  could 
preserve  the  small  particles  entire,  and  view  them  di¬ 
stinctly  ;  and  thus  be  found  that  they  were  not  globular, 
as  had  been  imagined  by  other  anatomists,  but  flat.  Ha¬ 
ving  shaken  a  piece  of  the  crassamentum  of  the  blood 
in  scrum  till  the  latter  became  a  little  coloured,  he 
spread  it  with  a  soft  hair  pencil  on  a  piece  of  thin  glass, 
which  he  placed  under  the  microscope,  in  such  a  man¬ 
ner  as  not  to  be"  quite  horizontal,  but  rather  higher 
at  one  end  than  the  other.  Thus  the  serum  flows 
from  the  higher  to  the  lower  part  ;  and,  as  it  flows, 
some  of  the  particles  will  be  found  to  swim  on  their 
flat- sides,  and  will  appear  to  have  a  dark  spot  in  the 
middle  *,  while  others  will  turn  over  from  one  side  to 
the  other  as  they  roll  down  the  glass.  Many  cruel 
experiments  have  been  tried  in  order  to  observe  the 
circulation  of  the  blood  in  living  creatures,  and  an 
apparatus  had  been  invented  for  viewing  the  circula¬ 
tion  in  the  mesenteiy  of  a  frog  ;  but  as  this  can  an¬ 
swer  no  useful  purpose,  and  will  never  be  put  in 
practice  by  persons  of  humanity,  we  forbear  to  men¬ 
tion  it. 

II.  Besides  the  objects  for  the  microscope  already 
mentioned,  there  are  innumerable  others,  some  hardly 
visible,  and  others  totally  invisible,  to  tile  naked  eye  j 
and  which  therefore,  in  a  more  peculiar  sense,  are  de¬ 
nominated. 

Microscopic  Animals.  They  are  the  animalcules  or 
moving  bodies  in  water,  in  which  certain  substances 
have  been  infused  ;  and  of  which  there  are  a  great 
many  dift’erent  kinds.  These  animalcula  are  sometimes 
found  in  water  which  we  would  call  pure,  did  not  the 
microscope  discover  its  minute  inhabitants  ;  but  not 
equally  in  all  kinds  of  water,  or  even  in  all  parts  of  the 
same  kind  of  it.  The  surfaces  of  infusions  are  general¬ 
ly  covered  with  a  scum  which  is  easily  broken,  but  ac¬ 
quires  thickness  by  standing.  In  this  scum  the  great¬ 
est  number  of  animalcules  arc  usually  found.  Some¬ 
times  it  is  necessaiy  to  dilute  the  Infusions  •,  but  this 
ought  always  to  be  done  with  water,  not  only  distill¬ 
ed,  but  viewed  through  a  microscope,  lest  it  should 
also  have  animalcules  in  It,  and  thus  prove  a  source  of 
deception.  It  is,  however,  most  proper  to  observe 
those  minute  objects  after  the  water  is  a  little  evapo¬ 
rated  ;  the  attention  being  less  diverted  by  a  few  ob¬ 
jects  than  when  they  appear  in  great  number.  One 
or  two  of  the  animalcules  may  be  separated  from  the 
rest  by  placing  a  small  drop  of  water  on  the  glass  near 
that  of  the  Infusion  •,  join  them  together  by  making  a 
£mall  connexion  between  them  with  a  pin  j  and  as 
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soon  as  you  perceive  that  an  animalcule  has  entered  the  Micro- 
clear  drop,  cut  off  the  connexion  again.  scope. 

Eels  in  paste  are  obtained  by  boiling  a  little  flour  '' 
and  water  into  the  consistence  of  bookbinders  paste  j 
then  exposing  it  to  the  air  in  an  open  vessel,  and  beat¬ 
ing  it  frequently  together  to  keep  the  surface  from 
growing  mouldy  or  hard.  In  a  few  dajs  it  will  be 
found  peopled  with  myriads  of  little  animals  visible  to 
the  naked  eye,  which  are  the  cels  in  question.  They 
may  be  preserved  for  a  whole  year  by  keeping  the 
paste  moistened  with  water  •,  and  while  this  is  done, 
the  motion  of  the  animals  will  keep  the  surface  from 
growing  mouldy.  Mr  Baker  directs  a  drsp  or  two  * 
of  vinegar  to  be  put  into  the  paste  now  and  then. 

M'hen  they  are  applied  to  the  microscope,  the  paste 
must  be  diluted  in  a  piece  of  water  for  them  to  swim 
in. 

Numberless  animalcules  are  observed  by  the  micro¬ 
scope  in  infusions  of  pepper.  To  make  an  infusion  for 
this  purpose,  bruise  as  much  common  black  pepper  as 
will  cover  the  bottom  of  an  open  jar,  and  lay  it  there¬ 
on  about  half  an  inch  thick:  pour  as  much  soft  water 
into  the  vessel  as  will  rise  about  an  incli  above  the 
pepper.  Shake  the  w  hole  well  together  :  after  which 
they  must  not  be  stiiTcd,  but  be  left  exposed  to  the 
air  for  a  few  days  j  In  which  time  a  thin  pellicle  will 
be  formed  on  the  surface,  in  which  innumerable  ani¬ 
mals  are  to  be  observed  by  the  microscope. 

The  microscopic  animals  are  so  dift'erent  from  those 
of  the  larger  kinds,  that  scarce  any  sort  of  analogy 
seems  to  exist  between  them  ;  and  one  would  almost 
he  tempted  to  think  that  they  lived  in  consequence  of 
laws  directly  opposite  to  those  which  preserve  ourselves 
and  other  visible  animals  in  existence.  They  have 
been  systematically  arranged  by  O.  E.  Muller  j  though 
it  is  by  no  means  probable  that  all  the  different  classes 
have  yet  been  discovered.  Such  as  have  been  observ¬ 
ed,  however,  are  by  this  author  divided  in  the  following 
manner ; 

I.  Such  as  have  no  c.rtcrnal  organs. 

1.  Monas  :  Punctiforme.  A  mere  point. 

2.  Proteus  :  Miitabilis.  Mutable. 

3.  Volvox  :  Sphsericum.  Spherical. 

4.  Knchelis:  Cylindracea.  Cylindrical. 

5.  Vibrio ;  Elongatum.  Long. 

*  Membranaceous. 

6.  Cyclidlum  :  Ovale.  Oval. 

7.  Paramecium  :  Oblongum.  Oblong. 

8.  Kolpoda  :  Siuuatum.  Sinuous. 

9.  Gonlum  :  Angulatum.  M  ilh  angles. 

10.  Bursaria.  Hollow  like  a  purse. 

II.  Those  that  have  extcmial  organs. 

*  Naked,  or  not  enclosed  in  a  shell. 

1.  Cercaria  :  Caudatum.  W  ith  a  tail. 

2.  Trichoda  :  Crinitum.  Hairy. 

3.  ICerona  :  Corniculatum.  With  horns. 

4.  Himantopus  ;  CIrratum.  Cirrated. 

5.  Leucophra  :  Ciliatum  undlque.  Every  part  cili¬ 

ated. 

6.  Vorticella  :  Ciliatum  apicc.  The  apex  ciliated. 

*  Covered  with  a  shell. 

7.  Bracliionus  :  Ciliatum  apicc.  The  apex  ciliated. 

Id 
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In  tbe  treatise  on  Helminthology  under  the  fifth 


order  of  the  class  vermes,  viz.  Infusoria,  the  genera 
here  enumerated  have  already  been  noticed  according 
to  an  arrangement  somewhat  difierent,  and  a  few  of  the 
species  have  been  described.  For  the  sake  of  those 
who  wish  to  prosecute  microscopical  inquiries,  we  shall 
introduce  descriptions  of  a  few  more,  and  particularly 
those  whose  habitats  are  known. 

I.  Monas. 

This  Is  by  our  author  defined  to  be  “  an  invisible 
(to  tlie  naked  eye),  pellucid,  simple,  punctiform 
worm  but  of  which,  small  as  it  is,  there  are  several 
species. 

The  monos  terma  or  gelatinosa,  is  a  small  jelly- 
like  point,  which  can  be  but  imperfectly  seen  by  the 
single  microscope,  and  not  at  all  by  the  compound  one. 
In  a  full  light  they  totally  disappear,  by  reason  of 
their  transparency.  Some  infusions  are  so  full  of  them 
that  scarce  the  least  empty  space  can  be  perceived  j 
the  water  itself  appearing  composed  of  innumerable 
globular  points,  in  which  a  motion  may  be  perceived 
somewhat  similar  to  that  which  Is  observed  when  the 
sun’s  rays  shine  on  the  water  ;  the  whole  multitude  of 
animals  appearing  in  commotion  like  a  hive  of  bees. 
This  animal  is  very  common  in  ditch-water,  and  in 
almost  all  Infusions  either  of  animal  or  vegetable  sub¬ 
stances. 

Monas  atomus  or  alhida;  white  monas  with  a  variable 
point.  This  appears  like  a  white  point,  which  through 
a  high  magnifier  appears  somewhat  egg-shaped.  The 
smaller  end  is  generally  marked  with  a  black  point, 
the  situation  of  which  is  variable  j  sometimes  it  ap¬ 
pears  on  the  lai’ge  end,  and  sometimes  there  are  two 
black  spots  In  the  middle.  This  species  was  found  in 
sea  water,  which  had  been  kept  through  the  whole 
winter,  but  was  not  very  fetid.  No  other  kind  of  ani¬ 
malcule  was  found  In  it. 

H.  'The  Proteus. 

An  invisible,  very  simple,  pellucid  worm,  of  a  variable 

form. 
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It  moves  as  ou  an  axis,  frequently  pas.sing  through  the 
drop  in  this  manner.  Many  are  often  seen  joined  to¬ 
gether  in  their  passage  through  the  water  j  sometimes 
moving  as  in  a  little  whirlpool,  and  then  separating. 
They  are  found  in  great  numbers  on  the  surface  of 
fetid  sea  water. 

Ihe  globulus,  with  the  hinder  part  somewhat  oh 
scure,  sometimes  verges  a  little  towards  the  oval  in  its 
shape,  having  a  slow  fluttering  kind  of  motion,  liut 
more  quick  when  disturbed.  The  Intestines  are  but 
just  visible.  It  is  found  in  most  vegetable  infusions, 
and  is  ten  times  large  than  tbe  monas  lens. 

The  lunula,  with  lunular  moleeules,  is  a  small 
roundish  transparent  body,  consisting  of  an  innumerabfe 
multitude  of  homogeneous  molecules  of  the  shape  of  a 
crescent,  without  any  common  margin.  It  moves  con¬ 
tinually  in  a  twofold  manner,  viz.  of  the  molecules 
among  one  another,  and  the  whole  mass  turning  slowly 
round.  It  is  found  in  marshy  places  In  the  beginning 
of  spring. 

IV.  E  IK  hells. 

A  simple,  Invisible,  cylindric  worm. 

The  vtridis,  or  green  enchelis,  has  an  obtuse  tail, 
the  fore  part  terminating  in  an  acute  truncated  angle ; 
the  intestines  are  obscure  and  indistinct.  It  continually 
varies  its  motion,  turning  from  right  to  left. 

The  punctijero,  having  the  lore  part  obtuse,  the 
hinder  part  pointed.  It  is  opaque,  and  of  a  green  co¬ 
lour,  with  a  small  pellucid  spot  in  tlie  fore  part,  in  which 
two  black  points  may  be  seen  •,  and  a  kind  of  double 
band  crosses  the  middle  of  the  body.  The  hiuder  part 
is  pellucid  and  pointed,  with  an  Incision  supposed  to  be 
the  mouth,  at  the  apex  of  the  fore  part.  It  is  found  in 
marsltes. 

The  pupula,  with  the  fore  juirt  papillary,  is  found  in 
dunghill  water  in  November  and  December  :  it  has  a 
rotatory  motion  on  a  longitudinal  axis,  and  moves  in  an 
oblique,  direction  through  the  water.  Both  ends  arc 
obtuse  j  and  the  hinder  part  is  marked  with  a  trans¬ 
parent  circle,  or  circular  aperture. 


Mi.ro. 

SCOpT 


The  tena.r,  running  out  into  a  fine  point.  This  is  a 
pellucid  gelatinous  body,  stored  with  black  molecules, 
and  likewise  changing  Its  figure,  but  In  a  more  regular 
order  than  the  former.  It  first  extends  itself  in  a 
straight  line,  the  lower  part  terminating  in  a  bright 
acute  point.  It  appears  to  have  no  intestines ;  and 
when  the  globules  are  all  collected  in  the  upper  part, 
it  next  draws  the  pointed  end  up  toward  the  middle  ol 
the  bodv,  which  assumes  a  round  form.  It  goes 
through  a  number  of  difierent  shapes,  part  of  which 
are  described  under  the  article  Animalcule.  It  is 
found  in  some  kinds  of  river  water,  and  ajipears  con¬ 
fined  almost  entirely  to  one  place,  only  bending  side- 
wise. 

.  III.  J'olvo.r. 

An  invisible,  very  simple,  pellucid,  spherical  worm. 

The  punetum  ;  of  a  black  colour,  with  a  lucid  point. 
This  is  a  small  globule,  with  one  heml'^phere  ojiaquc 
Sind  black,  the  other  having  a  crystalline  appearance ; 
and  a  vehement  motion  is  observed  in  the  black  jiart. 
VoL.  XIV.  Part  I. 


V.  Vibrio. 

A  very  simple,  invisible,  round,  and  rather  long  w^-rm. 

'I'he  lineohi  is  found  In  most  vegetable  infusions  in 
such  numbers,  that  it  stems  to  fill  up  almost  the  whidc 
of  their  substance.  It  is  so  small,  that  with  the  fx  st 
magnifiers  we  c.an  di-ccni  little  more  than  an  obi*cure 
tremulous  motion  among  them.  U  is  more  slender  than 
the  monas  terma. 

The  serpens,  with  ohtuse  windings  or  flexun ii 
found  in  river  water,  hut  seldom.  It  i»  slender  and  ge¬ 
latinous,  resembling  a  serfKiitlne  line,  with  an  iiitrstme 
down  tlie  middle. 

The  spirillum  is  exceedingly  minute,  and  twi-tcd  in 
a  sjiiral  form,  which  seems  to  be  its  natural  shape,  as  1' 
never  untwists  itself,  hut  moves  fonvard  iu  a  straight 
line,  vibmting  the  hind  and  lop-  paits.  It  wai  found 
iu  1782  in  an  infusion  of  the  sonchiis  arsrn-is. 

The  l  erniiculus  has  a  mllkv  app<  arance,  with  an  oh- 
I  use  apex,  and  a  languid  unduiatorv  motion,  like  that  ot 
the  commou  worm.  It  is  found  in  niaishv  water  in 
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^ilicro-  November,  but  seldom.  It  is  thought  to  be  the  animal 
scope,  jinentioned  by  Leeuwenhoeck  as  found  iu  the  dung  of 
the  frog  and  spawn  of  the  male  libellula. 

The  sagitta,  with  a  setaceous  tail,  has  a  long  and 
flexible  body ;  broadest  about  the  middle,  and  filled 
there  also  with  gray  molecules  •,  the  fore  part  being 
drawn  out  into  a  thin  and  transparent  neck,  and  the 
upper  end  thick  and  black.  It  is  found  in  salt  water, 
and  seems  to  move  by  contracting  and  extending  its 
neck. 

VI.  Cydidium. 

A  simple,  invisible,  flat,  pellucid,  orbicular  or  oval 

worm. 

The  huUa^  or  orbicular  bright  cydidium.  Tliis  is 
found  occasionally  in  an  Infusion  of  hay.  It  is  very 
pellucid  and  white,  but  the  edges  somewhat  darker 
than  the  rest.  It  moves  slowly,  and  in  a  semicircular 
direction. 

The  millium  is  very  pellucid,  and  splendid  like  ciy- 
stal ;  and  of  an  elliptical  figure,  with  a  line  through 
the  whole  length  of  it.  The  motion  is  swuft,  inteirupt- 
ed,  and  fluttering. 

A  II.  Paramceciiim. 

An  invisible,  membranaceous,  flat,  and  pellucid  worm. 

The  chrysalis  is  found  in  salt  water,  and  difiers  very 
,  little  from  the  former,  only  the  ends  are  more  obtuse, 

and  the  margins  are  filled  with  black  globules. 

The  versutum  is  found  in  ditches,  and  has  an  oblong, 
green,  and  gelatinous  body,  filled  with  molecules ;  the 
lower  part  thicker  than  the  other  j  and  both  ends  ob¬ 
tuse.  It  propagates  by  division. 

^  III.  Kolpoda, 

An  invisible,  pellucid,  flat,  and  crooked  worm. 

The  lamella  Is  very  seldom  met  with.  It  resembles 
a  long,  narrow,  and  pellucid  membrane,  with  the  hind 
part  obtuse,  narrower,  and  curved  towards  the  top.  It 
has  a  vaclllatory  and  very  singular  motion  ;  going  upon 
the  sharp  edge,  not  on  the  flat  side  as  is  usual  with  mi¬ 
croscopic  animals. 

The  gallinula  is  found  in  fetid  salt  water ;  and  lias 
the  apex  somewhat  bent,  the  belly  oval,  convex,  and 
striated. 

The  rostrum  is  found,  though  seldom,  in  water 
where  the  lemna  grows ;  and  has  a  slow  and  horizontal 
motion.  The  fore  part  is  bent  into  a  kind  of  hook  j 
the  hind  part  obtuse,  and  quite  filled  with  black  mole- 
cujes. 

The  triquetra  was  found  in  salt  water,  and  appears 
to  consist  of  two  membranes  j  the  upper  side  flattened, 
the  lower  convex,  with  the  apex  bent  into  a  kind  of 
shoulder. 

Tlie  assimilis  is  found  on  the  sea-coast,  and  has  an 
elliptic  mass  In  the  middle,  but  is  not  folded  like  the 
former.  The  margin  of  the  fore  part  is  notched  from 
the  top  to  the  middle  j  the  lower  part  swells  out,  and 
contracts  again  into  a  small  point. 

The  cucullulus  is  found  in  an  infusion  of  the  sonchus 
arvensis.  It  is  very  pellucid  and  crystalline,  with  se¬ 


veral  globules,  and  has  an  oblique  Incision  a  little  below 
the  apex. 

The  7'en,  or  crassa,  is  found  in  an  infusion  of  bay, 
commonly  about  13  hours  after  the  Infusion  is  made, 
and  has  a  quick  and  vacillatory  motion.  Its  body  is  yel¬ 
low,  thick,  and  somewhat  opaque  j  cm-ved  a  little  in 
the  middle,  so  that  it  resembles  a  kidney  j  and  full  of 
molecules.  AYhen  the  water  in  which  it  swims  is  about 
to  fail,  it  takes  an  oval  form,  is  compressed,  and  at  last 
bursts. 

IX.  Gronium. 

An  invisible,  simple,  smooth,  and  angular  worm. 

The  pvlvinatum  is  found  in  dunghills  j  and  appears 
like  a  little  quadrangular  membrane,  plain  on  both 
sides  j  but  with  a  large  magnifier  it  appears  like  a  bol¬ 
ster  formed  of  three  or  four  cylindric  pillows  sunk  here 
and  there. 

The  corrugatum  Is  found  in  various  kinds  of  infu¬ 
sions  j  and  is  somewhat  of  a  square  sl)ape,  very  small, 
and  in  some  positions  appears  as  streaked. 

The  Umneatum  is  found  chiefly  In  pure  water,  and 
then  but  seldom.  It  has  a  languid  motion,  and  is  much 
larger  than  the  foregoing.  The  fore  part  is  a  straight 
line,  with  which  the  sides  form  obtuse  angles,  the  end 
of  the  sides  being  united  by  a  curved  line.  The  inter¬ 
nal  molecules  are  of  a  dark  green,  and  there  are  two 
little  bright  vesicles  in  the  middle. 

X.  But'sai'iq. 

A  very  simple,  hollow,  membranaceous  worm. 

The  truncatdla  is  visible  to  the  naked  pyc  j  white, 
oval,  and  truncated  at  the  top,  where  there  is  a  large 
aperture  descending  towards  the  base.  Most  of  them 
have  four  or  five  yellow'  eggs,  at  the  bottom.  They 
move  from  left  to  right,  and  from  right  to  left  j  ascend¬ 
ing  to  the  surface  in  a  straight  line,  and  sometimes  roll¬ 
ing  about  while  they  descend. 

The  bullina  is  pellucid  and  crystalline,  having  splen¬ 
did  globules  of  ditl'erent  sizes  swimming  about  with  it. 
The  under  side  is  convex,,  the  upper  hollow,  with  the 
fore  part  forming  a  kind  of  lip. 

The  hit'undiudla  has  two  small  projecting  wings, 
which  give  it  somewhat  of  the  appearance  of  a  bird  ; 
and  it  moves  something  like  a  swallow'.  It  is  invisible 
to  the  naked  eye  j  but  by  tbe^  microscope  appears  a 
pellucid  hollow  membrane. 

The  dupldlu  was  found  among  duckweed,  and  ap¬ 
pears  like  a  crystalline  membrane  folded  up,  without 
any  visible  intestines  except  a  small  congeries  of  points 
under  one  of  the  I’olds. 

XI.  CiTcaria. 

An  invisible  transparent  worm  with  a  tail. 

The  gyriiius  greatly  resembles  the  spermatic  animal¬ 
cules.  It  has  a  white  gelatinous  body;  the  forepart 
somewhat  globular  j  tlie  hind  part  round,  long,  and 
pointed.  Sometimes  it  appears  a  little  compressed  on 
each  side.  When  swimming  it  keeps  Its  tall  in  conti¬ 
nual  vibration  like  a  tadpole. 

The  gibba  is  found  iu  the  infusions  of  hay  and  other 

•  vegetables  j 
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Micro-  vegclaUes  •,  and  is  small,  opac[ue,  gelatinous,  M’hiie, 
scope,  and  without  any  visible  intestines. 

The  inquitla  is  found  in  salt  water,  and  is  remarkable 
for  changing  the  shape  of  its  body  :  sometimes  it  ap¬ 
pears  spherical,  sometimes  like  a  long  cylinder,  and 
sometimes  oval.  It  is  white  and  gelatinous,  the  tail  fi¬ 
liform  and  flexible,  the  upper  part  vibrating  violently. 

A  pellucid  globule  may  be  observed  at  the  base,  and 
two  very  small  black  points  near  the  top. 

The  turbo,  with  a  tail  like  a  bristle,  is  found  among 
duckM'ecd.  It  is  of  a  talcy  appearance,  partly  oval  and 
partly  spherical  •,  and  seems  to  be  composed  of  two  glo¬ 
bular  bodies,  the  lowermost  of  which  is  tlie  smallest, 
and  it  has  two  little  black  points  like  eyes  on  the  upper 
pai-t.  The  tail  is  .sometimes  straight,  sometimes  turned 
back  on  the  body. 

Tlie  poduria  is  found  in  November  and  December, 
in  marshy  places  covered  with  lemna.  It  is  pellucid  ^ 
and  seems  to  consist  of  a  head,  trunk,  and  tail  :  the 
liead  resembles  that  of  a  herring  ;  the  trunk  is  ventri- 
^  cose  and  full  of  intestines,  of  a  spiral  form  and  black 

■colour.  The  tall  most  commonly  appears  to  be  divided 
into  two  bristles.  The  intestines  are  in  a  continual 
inotion  wlicn  the  body  moves,  and  by  reason  of  their 
various  shades  make  it  appear  very  rough.  There  are 
likewise  some  hairs  to  be  perceived.  It  turns  round  as 
upon  an  axis  when  it  moves. 

The  viridis  is  found  in  tl)e  spring  in  ditches  of  stand¬ 
ing  water  ;  and  in  some  of  its  states  has  a  considerable 
•  ■  resemblance  to  the  last,  but  has  a  much  greater  power 
of  changing  its  shape.  It  is  naturally  cylindrical,  the 
lower  end  sharp,  and  divided  into  two  parts  ;  but  some¬ 
times  contracts  the  head  and  tail  so  as  to  assume  a  sphe¬ 
rical  figure. 

The  setifera  is  found  In  salt  water,  but  seldom. 

It  is  small,  the  body  rather  opaque,  and  of  a  round  fi¬ 
gure.  The  upper  part  is  bright,  and  smaller  than  the 
rest :  the  trunk  is  more  opaque  j  the  tail  sharp,  and 
near  it  a  little  row  of  short  hairs.  It  has  a  slow  rotato¬ 
ry  motion. 

I'-lie  hirta  was  likewise  found  in  salt  water.  It  is 
opaque  and  cylindrical  ;  and  yvhen  in  motion,  the  body 
appears  to  be  surrounded  yvith  rows  of  small  hairs  sepa¬ 
rated  from  each  other. 

The  pleuroncctes  is  found  in  yvater  wliich  has  been 
kept  for  several  months.  It  is  membranaceous,  round¬ 
ish,  and  yvhitc,  with  two  blackish  points  in  the  fore 
part,  the  hinder  part  being  furnished  with  a  slender 
sharp  tail.  It  has  orbicular  intestines  of  dlfl'erent  sizes 
in  the  middle  ;  the  larger  of  tliem  bright.  I  he  mo¬ 
tion  is  vacillatory ;  and  in  swimming  it  keeps  one 
edge  of  tlie  lateral  membrane  upwards,  the  other  folded 
doyyn. 

-The  tripos  is  flat,  pellucid,  triangular,  having  each 
angle  of  the  base  or  tore  part  bent  doyyn  into  tyvo  linear 
arms,  the  apex  of  the  triangle  prolonged  into  a  tail.  It 
is  found  in  salt  yvater. 

XII.  Lcucophra. 

An  invisible,  pellucid,  and  ciliated  yvorm. 

Tlie  matniUa  is  of  a  dark  colour,  and  filled  yvith  glo¬ 
bular  molecules  short  hairs  arc  curveii  inwards  j  and 
it  occasionally  projects  and  draws  in  a  little  white  pro¬ 
tuberance.  It  is  pretty  common  In  marshy  water. 


1  ^r  I  c 

'1  he  //V  IS  a  large,  pear-shaped,  grccni»h-co-  %:i.  re 

loured  animalcule,  filled  with  opaque  molecules,  and  co-  I'-ofs- 
vered  with  short  liairs  •,  generally  moving  in  a  straight  ^ 
line.  It  is  found  in  salt  yvater. 

The  bursata  is  found  in  salt  water,  and  is  similar  in 
many  resiiects  to  the  former.  It  is  ol‘  a  long  oval  shajie, 
bulging  in  the  middle,  and  filled  witli  green  molecules, 
everywhere  ciliated  except  at  the  apex,  yvbich  is  trun¬ 
cated  aird  shaped  somewhat  like  a  purse  ;  the  bair.s  arc 
sometimes  collected  into  little  fascicles. 

The  posthv77ia  is  globular,  and  covered  as  it  were 
with  a  pellucid  net  5  is  found  in  fetid  salt  yvater. 

Tiie  sigyiata  is  common  in  salt  water  in  the  months  of 
November  and  December.  It  is  oblong  and  subdepres¬ 
sed,  yvith  a  black  margin  filled  yvith  little  molecule^, 
but  more  particularly  distinguished  bv  a  curved  line  in 
the  middle  somewhat  in  the  shape  of  the  letter  S ;  one 
end  of  yvhich  is  sometimes  bent  into  the  form  of  a  snrall 
spiral. 

XI 11.  Truhoda. 

An  Invisible,  pellucid,  hairy  yvorm. 

The  gtjriiius  is  one  of  the  smallest  of  this  genus,  and 
is  found  in  salt  water.  It  Is  smooth  and  free  from  hiiii-s, 
except  at  the  fore  Iiart,  where  thei'e  are  a  fi  w. 

The  nigra  was  found  in  salt  yvater,  and  has  an  ojiaqiie 
body  •,  but  when  at  rest  one  side  appears  pellucid. 

hen  in  violent  motion,  it  seems  entirely  black. 

The  pubes  is  found  in  water  where  duckweed  grows, 
chiedly  in  the  month  of  December.  It  has  a  buiuh 
above  the  hind  part  marked  with  black  spots,  depre-s<  d 
towaials  the  top,  a  little  folded,  and  somewhat  convex 
on  the  under  part.  The  apex  is  funiisbed  yiith  liair^, 
but  they  are  seldom  visible  till  tlie  crcatin'c  is  in  the 
agonies  of  death,  yvhen  it  extends  and  moves  them  vc- 
hemehtlv,  and  attempting  as  it  were  to  draw  in  the  very 
last  drop  of  water. 

The  patens  is  found  in  salt  yvater  •,  and  i-  of  a  long 
cylindrical  shape,  filled  with  molecules,  the  lore  part 
bright  and  clear,  yvith  a  long  optming  near  tlu  top  yvbich 
tapers  to  a  jioint,  and  is  beset  with  hairs. 

The  striata  is  found  In  the  montli  ot  December  in 
river  yvater.  It  is  a  beautiful  animalcule,  of  a  fox  co¬ 
lour.  It  is  of  asi  oblong  shape,  the  lower  end  some- 
yvbat  larger  than  the  other.  It  has  a  set  of  atriakt 
running  from  one  mil  to  tlie  other,  and  at  the  abdo¬ 
men  a  double  royv  of  little  eggs  lying  in  a  traiisviisc  di¬ 
rection. 

'I'lie  uvula  is  found  in  the  infusion  ot  b.yy  and  other 
vegetables.  It  is  six  limes  longer  than  broad,  round, 
llexuous,  ol  an  equal  si7.c,  the  greater  part  idled  yvilb 
obscure  molecules;  the  fore  part  rallitr  empty,  witli 
an  alimentarv  canal  and  lucid  globub  s  near  the  middle. 

The  margin  of  the  fore  part  i-i  covered  with  shori 

hairs.  ....  , 

'I'bc  Hitter  is  found  in  an  infusion  of  old  graso  It  i- 
Pgg.sbaped,  oblong,  with  both  extremities  railed  so  tb-vt 
the  bottom  liecomes  convex,  and  the  upper  part  «lc 
pressed  liki'  a  boat  ;  it  is  of  diflt  rent  sbajn  i  at  difleient 
ages,  and  sometimes  lias  a  rotatory  motion. 

'\'\te  po-rillti.'  IK  found  in  salt  watir;  anil  i-  lor.;,;,  Ii  1 
tif  gray  niolceulrs  ;  the  fore  part  Irtua  i'.id  .nidbany, 
and  rather  snraller  than  ibr  otlu  r. 

’I’lie  vcnnieulans  i'  loiiiid  in  ri'ir  water  ;  and  i*  [o 
1)  j  1  "I 
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iiicid  la  tlic  lore  pare,  wiui  the  bind  part  full  of  mole¬ 
cules. 

The  wif//tea  is  found  in  salt  water,  but  verv  rarelv. 
It  is  oblong,  ciliated,  with  a  globular  apex,  a  dilatable 
ceck,  and  a  kind  of  peristaltic  motion  perceivable  with¬ 
in  it. 

The  periUum  is  frequentlv  found  in  marshes.  It  is 
cylindrical,  pellucid,  muscular,  and  capable  of  being 
folded  up.  It  appears  double  j  the  interior  part  full  of 
molecules,  with  au  orbicular  muscular  appendage,  which 
it  can  open  and  shut,  and  which  forms  the  mouth.  The 
external  part  is  membranaceous,  pellucid,  dilated,  and 
marked  with  transverse  streaks ;  and  it  can  protrude  or 
draw  in  the  orbicular  membrane  at  pleasure.  Some 
•have  four  articulations  in  the  tail,  otheis  five ;  and  it 
has  two  pairs  of  bristles,  one  placed  at  the  second  joint, 
the  other  at  the  last. 

The  delphis  is  found  in  river  water.  It  is  smooth, 
pellucid,  having  the  fore  part  dilated  into  a  semicircle, 
gradually  decreasing  in  breadth  towards  the  tail.  The 
front  is  hairy,  the  hairs  standing  as  ravs  from  the  se¬ 
micircular  edge  :  one  of  the  edges  is  sometimes  con¬ 
tracted. 

The  dclphinu$  is  found  in  hay  that  has  been  infused 
for  some  months.  It  is  pellucid,  smooth,  and  egg-»ha- 
pea  ;  the  hinder  part  terminating  in  a  tail  about  half 
the  length  of  the  body,  dilated  at  the  upper  end,  trun¬ 
cated,  and  always  bent  upwards.  It  moves  sometimes 
on  its  belly  and  sometimes  on  its  side. 

The  rostrata  is  found  in  water  where  duckweed  has 
been  kept.  It  is  depressed,  capable  of  changing  its 
shape,  yellow,  with  long  ciliated  hairs  ;  it  has  four  feet 
tapering  to  a  point,  one  of  them  longer  than  the  rest. 
Both  feet  and  hairs  are  within  the  margin.  The  shape 
of  the  body  is  generally  triangular ;  the  apex  formed 
mto  an  obtuse  beak,  which  the  creature  sometimes 
draws  in  »  that  it  appears  quite  round. 

The  ckaron  was  found  in  salt  water.  It  is  oval,  and 
resembles  a  boat  as  well  in  its  motion  as  shape the  up¬ 
per  part  is  hollowed,  the  under  part  furrowed  and  con¬ 
vex  •,  the  stem  round,  with  several  hairs  proceeding 
from  it. 

XI^  .  Kenna. 

An  invisible  worm  with  horns. 

The  rastelium  is  found  in  river  water.  It  has  three 
rows  of  horns  on  the  back,  which  occupy  almost  the 
whole  of  it. 

The  cyprit  is  found  in  water  covered- with  lemna.  It 
is  somewhat  of  a  pear  shape,  compressed,  with  a  broad 
and  blunt  fore  part ;  the  front  famished  with  hairs,  or 
iitile  vibrating  points  inserted  under  the  edge,  shorter 
in  the  hind  part,  partly  extended  straight,  and  partly 
bent  down,  having  a  retrograde  motion. 

The  calvitium  is  found  in  the  infusion  of  vegetables. 
The  body  is  broad  and  flat,  both  sides  obtuse,  filled 
with  black  molecules,  and  there  is  a  black  spot  near 
the  hinder  part,  where  there  are  likewise  a  few  short 
bristles. 

The  ptistidala  is  found  in  salt  water.  It  is  oval,  con¬ 
vex  ;  one  edge  of  the  binder  part  sinuated,  both  ends 
-et  with  hair',  and  some  horns  on  the  fore  part. 


XV.  Himantoptts. 

A  pellucid,  invisible,  and  cirrated  worm. 

The  acarus  is  lively,  conical,  ventricose,  full  of 
black  molecules,  with  a  bright  and  transparent  fore 
part,  llie  lower  part  of  the  apex  has  rows  of  long 
hairs  on  the  under  part  set  like  rays.  Four  locks  of 
long  crooked  hair  or  feet  proceed  from  the  bellv,  and 
it  is  continually  moving  these  and  other  hairs  in  various 
directions. 

The  ludio  is  a  lively  diverting  animalcule,  smooth, 
pellucid,  full  of  small  points,  the  fore  part  clubbed  and 
a  little  bent,  the  hinder  part  narrow  5  the  base  oblique¬ 
ly  truncated,  and  terminating  in  a  tail  stretched  out 
transversely.  The  top  of  the  head  and  middle  of  the 
back  are  furnished  with  long  and  vibrating  hairs ;  three 
moveable  and  flexible  curls  hang  down  from  the  side 
of  the  head  at  a  distance  from  each  other.  ^Vhen  the 
creature  is  at  rest,  its  tall  is  curled  ;  but  when  iu  mo¬ 
tion,  It  is  drawn  tight  and  extended  upwards. 

The  sannio  is  found,  though  seldom,  in  water  where 
the  lemna  grows.  The  cilia  are  longer  than  the  hairs, 
and  are  continually  vibrating ;  it  has  two  moveable 
curls  hanging  on  the  side  of  the  head. 

The  charon  is  found  in  sea  water,  but  rarelv.  It  is 
oval,  pellucid,  and  membranous,  with  longitudinal  fur¬ 
rows  and  several  bent  diverging  rows  of  hair  below  the 
middle,  but  none  on  the  hinder  part. 

X\  I.  T  irticclta, 

.k  naked  worm  with  rotatory  cilia,  capable  of  contract¬ 
ing  and  extending  itself. 

The  luntjeray  is  found  in  salt  water  j  has  the  fore  part 
obtuse,  the  base  broad,  and  hollowed  away  like  a  cres¬ 
cent,  with  a  short  protuberance  in  the  middle  of  the 
concave  part ;  the  fore  part  is  ciliated. 

The  bursata  is  found  in  salt  water,  and  is  ventri¬ 
cose,  crammed  with  molecules ;  the  fore  part  truncat¬ 
ed,  and  both  sides  of  it  pellucid  :  there  is  a  prominent 
papilla  in  the  middle,  which  when  the  animalcule  is  at 
rest  appears  notched,  the  edge  of  the  aperture  beiug 
ciliated ;  the  hairs  arc  capable  of  moving  in  various  di¬ 
rections. 

Tlie  sputarium  is  found  in  October,  with  the  lesser 
lemna,  and  is  one  of  the  most  singular  of  the  microsco¬ 
pic  animalcules.  hen  viewed  sidewise,  it  is  sometimes 
nearly  cylindrical,  only  tapering  a  little  towards  the 
hinder  part,  and  having  a  broad  pellucid  edge.  Viewed 
from  the  top,  it  has  sometimes  a  broad  face  or  disk, 
furnished  with  radiating  hairs,  the  under  part  contract¬ 
ed  into  a  globular  shape,  of  a  dark  green  colour,  and 
filled  with  small  grains. 

The  multiformis  is  found  in  salt  tvater,  and  very  much 
resembles  the  former. 

The  nigra  is  found  in  August  in  meadows  covered 
with  water.  It  may  be  seen  with  the  naked  eye,  ap¬ 
pearing  like  a  black  point  swimming  on  the  surface. 
Through  the  microscope  it  appears  as  a  small  conical 
body,  obtu-;e  and  ventricose  at  one  end,  and  acute  at 
the  other.  ^Mien  the  extremities  are  extended,  two 
small  white  hooks  become  visible,  by  the  assistance  of 

which 
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Micro-  whiclj  It  moves  in  the  water,  and  it  probably  has  a  ro- 
scope.  tatory  organ :  it  moves  continually  in  a  vacillating 
manner  on  the  top  of  the  water. 

The  ocreata  is  met  with  in  rivers,  though  very  sel¬ 
dom,  and  in  shape  somewhat  resembles  the  lower  part 
of  a  boot.  The  apex  of  the  upper  part  is  truncated  and 
ciliated,  the  heel  pointed,  and  the  foot  round. 

The  valga  is  as  broad  as  long,  and  the  apex  trunca¬ 
ted  and  ciliated  •,  botiv angles  of  the  base  projecting  out¬ 
wards,  one  somewhat  like  a  wart,  the  other  like  a  finger. 
It  is  found  in  marshy  waters. 

The  papillarii;  is  likewise  found  in  marshes  where  the 
coiiserva  iiitida  grows.  It  is  ventricose  ;  the  fore  part 
truncated,  with  a  papillary  tail,  and  a  beautiful  papil¬ 
lary  excrescence  on  the  side. 

The  cratcegaria  is  found  in  the  month  of  April,  both 
in  the  mud  and  on  the  tail  of  the  monoculus  quadricor- 
nis.  They  are  generally  heaped  together  in  a  spherical 
form,  and  united  to  one  common  stalk.  They  are  like¬ 
wise  often  to  be  found  without  a  pedicle,  the  body  ra¬ 
ther  contracted,  the  aperture  circular,  and  surrounded 
with  a  marked  margin.  It  has  two  small  arms  ;  and 
with  a  powerful  magnifier  a  violent  rotatory  motion  may 
be  observed.  Sometimes  an  individual  will  separate 
from  the  community,  and  move  in  a  kind  of  spiral  line 
for  a  little  time,  and  then  go  hack  to  the  rest. 

The  rotatoria  is  the  wheel  animal  described  by  Mr 
Baker ;  and  of  which  an  account  is  given  under  the 
article  Animalcule. 

The  furcata  is  commonly  found  in  water,  and  has 
a  cyllndric  body  with  a  rotatoi'y  organ,  consisting  ot  a 
row  of  hairs  at  the  apex  :  the  tail  is  divided  into  two 
parts,  turning  a  little  inwards.  M  hen  at  rest  it  joins 
the  segments  of  the  tail,  but  opens  them  when  in  mo¬ 
tion. 

The  citrina  is  found  in  stagnant  water  j  the  head 
full  of  molecules,  round,  everywhere  ot  an  equal  size, 
and  very  transparent.  Both  sides  of  the  orifice  are  ci¬ 
liated,  and  each  has  a  rotatory  motion,  appearing  some¬ 
times  without  and  sometimes  within  the  edge  of  the 
mouth. 

The  convallaria  is  the  same  with  the  bell-animal 
mentioned  by  Mr  Baker.  See  the  article  Animal¬ 
cule. 

The  acinoxa  inhabits  that  whitish  substance  which 
often  entirely  covers  plants,  wood,  shells,  &t’.  AVhen 
this  substance  is  examined  by  a  microscope,  it  appears 
to  be  wholly  composed  of  living  animals  ot  the  polype 
kind.  See  PoLYPE. 

The  pyraria.  1 

The  amista*ica  >  See  the  article  Polype. 

The  digitalis,  j 

XVII.  Brachionus. 

A  contractile  worm,  covered  with  a  shell,  and  lurnished 
with  rotatory  cilia. 

The  patella  is  found  in  marshy  water  in  the  winter¬ 
time.  It  is  univalve,  the  shell  oval,  plain,  crystal¬ 
line,  with  the  anterior  part  terminating  in  two  acute 
points  on  both  sides,  though  the  Intervening  space  is 
commonly  filled  up  with  the  head  of  the  animal.  Hy 
these  points  it  fastens  itself,  and  whirls  about  the  h*idv 
erect.  The  rotatory  cilia  arc  perceived  witli  great  dif¬ 
ficulty. 


To  what  has  been  already  said  en  this  subject,  under  .\r;rr,>. 
the  article  Anim.ylcui.e,  we  shall  here  add  the  follow-  m-ojk 
Ing  observations  from  Mr  Adams. — “  How  many  kinds 
of  these  invisibles  there  may  be  (says  he),  is  yet  un¬ 
known  j  as  they  are  discerned  of  all  sizes,  from  those 
which  are  barely  invisible  to  the  naked  eye,  to  such  as 
resist  the  force  of  the  microscope  as  the  fixed  stars  do 
that  of  the  telescope,  and  with  the  greatest  powers  hi¬ 
therto  invented  appear  only  as  «o  many  moving  points. 

The  smallest  living  creatures  our  instruments  can  show, 
are  those  which  inhabit  the  waters;  for  though  aninial- 
cula  equally  niiimtc  mav  fly  in  the  air,  or  creep  upon 
the  earth.  It  is  scarcely  possible  to  get  a  view  of  them  ; 
but  as  water  is  transparent,  by  confining  the  creatures 
within  it  we  can  easily  observe  them  by  applying  a  drop 
of  it  to  the  glasses. 

“  Animalcules  in  general  are  observed  to  move  in 
all  directions  with  equal  ease  and  rapidity,  sometimes 
obliquely,  sometimes  straight  forward  ;  Eoinetimcs  mov 
ing  in  a  circular  direction,  or  rolling  upon  one  another, 
running  backward.s  and  forwards  throiigb  the  whole  e.x 
tent  of  the  drop,  as  if  diverting  themselves  ;  at  other 
times  greedily  attacking  the  little  parcels  of  matter  they 
meet  with.  Notwithstanding  their  extreme  minuteness, 
they  know  how  to  avoid  obstacles,  or  to  prevent  any  in¬ 
terference  with  one  another  in  their  motions  :  sometimes 
they  will  suddenly  change  the  direction  in  which  they 
move,  and  take  an  opposite  one ;  and,  by  inclining  the 
glass  on  which  the  drop  of  water  is,  as  it  can  be  made 
to  move  in  any  direction,  so  the  animalcules  appear  to 
move  as  easily  against  the  stream  as  w  ith  it.  M  hen  the 
water  begins  to  evaporate,  they  flock  towards  the  place 
where  the  fluid  is,  and  show  a  great  anxiety  and  un- 
commou  agitation  of  the  organs  with  which  they  draw 
in  the  water.  These  motions  grow  languid  as  the  wa¬ 
ter  fails,  and  at  last  cease  altogether,  tTitliout  a  possibi¬ 
lity  of  renewal  if  they  be  left  dry  for  a  short  time. 

They  sustain  a  great  degree  of  cold  as  well  as  insects, 
and  will  perish  in  much  the  same  degree  of  heat  that 
destroys  insects.  Some  animalcules  are  produced  in  wa¬ 
ter  at  the  freezing  point,  and  some  insects  live  in  snow. 

—By  mixing  the  least  drop  ol  mine  with  the  water  in 
which  they  swim,  they  instantly  tall  into  convulsion-' 
and  die. 

ii  same  rule  seems  to  hold  good  in  tlio-ie  minute 
creatures,  which  is  oliservablc  in  the  larger  aniimih 
viz.  that  the  larger  kinds  arc  less  iinnur.nis  than  -iicb 
as  are  smaller,  while  the  smallest  of  all  are  found  in 
such  multitudes,  that  there  seem  to  fw  myriad-,  for  on* 
of  the  others.  'I’liey  increase  in  size-,  like  oth<  r  animals, 
from  their  birth  until  tiny  have  attained  their  ful 
growth;  and  when  deprived  of  prop-r  noun-hnu  nt 
they  in  like  manner  grow  thin  and  [K-ri'li. 

'i'he  modes  of  propagation  amon-'  the-c  aiiimaicolr 
are  various,  and  the  okservation  o!  them  i-  xtreme  * 
curious.  Some  multiply  by  a  tran-vcp-e  divi-ion,  a-  i- 
observed  under  the  article  V.siMAir.  I.t .  and  it  is  r 
markable,  that  though  in  yriural  they  avoid  one 
other,  it  is  not  uncommon,  wh<  n  one  u  m  arlv  divulnt. 
to  see  another  pu'-h  ilszlf  ujmn  the  mall  n.  ck  winch 
joins  the  two  bodies  in  order  to  .accelerate  the  M-par. 
tion.— Others,  when  alnml  to  niultiplv,  fix  th—  'I' 
to  the  Imttnm  of  the  water  ;  tin  n  tM:touiin  hr.»  cb 
long,  and  afterwanl-  round,  turn  rapid! v  xs  on  a  v  ntr  . 
but  perpetually  varying  the  direction  ot  tiir.r  ro:--- 
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cr^joa.  Iz  a  iitue  time,  two  lines  iorralag  a  cross  art 
^cofc.  perceiT&d  j  -after  wHch  the  spherule  clividea  Into  four, 

- - < - which  prew,  and  are  a^In  divided  as  before.  A  third 

kind  multiply  bv  a  locgitGil>aa]  dlvistan,  which  in  some 
begins  in  the  fore  part,  la  others  in  the  hind  part ;  ai.d 
from  others  a  srsall  fragaent  detaches  Itseif,  which  in  a 
short  titne  assuEDes  the  shape  of  the  parent  anlinalcnle. 
Lastly,  others  propagate  in  the  same  manner  as  the 
more  per:ect  aniina'-S. 

In  oor  observadoas  oadcr  the  article  Aximalcx  le, 
we  suggested  sonte  doobts  whether  all  those  mincte  bo¬ 
dies  which  go  under  the  name  of  pmnia!cu!es  realiv  do 
eajoy  antmal  life  ;  or  whether  thev  arc  not  in  niaov 
cases  to  he  accounted  only  inanimate  and  exceedinelv 
niinate  points  of  matter  actuated  by  theiotemaJ  motion 
cf  the'  duld.  dhts  has  also  been  the  opinion  of  others ; 
hut  to  all  hypoibeses  of  this  kind  !Mr  Adams  makes 
the  followicg  reply :  *•  From  what  has  been  said,  it 
cleariy  appears,  that  their  motions  are  not  purely  me- 
chanicaJ,  but  are  produced  by  an  internal  spontaneous 
principle  ;  and  that  they  roast  ibertfore  be  placed 
»  ameng-  the  class  ci  living  animals,  for  they  possess  the 

strongest  marks  and  the  most  decided  characters  of  ani- 
ntation  5  and,  coaseqaently,  that  there  is  no  for-ndation 
lor  the  snpposiiipn  01  a  chaotic  and  nentral  kingdom, 
which  can  only  have  derived  its  origin  from  a  vtrv 
transient  and  suporScia!  view  cl  these  animalcules. —  it 
cay  also  be  forther  observed,  that  as  we  sec  that. the 
motions  of  the  iimbs,  itc.  of  the  larger  animals,  are 
produced  by  the  mcchautcal  consiructioa  of  the  bodv, 
and  the  action  of  the  soul  tbereou,  and  are  forced  liv 
the  ocular  demonstration  which  arises  from  anatomic^ 
dissection  to  acknowledce  tiiis  mechanism  which  is 
adapted  to  produce  the  various  motions  nece-ssarr  to  the 
animal ;  and  as,  when  we  have  recoorse  to  the  micro¬ 
scope,  we  find  those  pieces  which  had  appeared  to  the 
naked  eye  as  the  primary  mechaiiical  causes  of  particu¬ 
lar  motions,  to  consist  themselves  of  lesser  parts,  which 
»re  the  causes  of  molioo,  extension,  6cc.  in  the  larger  5 
when  the  stractorc  therefore  can  be  traced  no  farther 
by  the  eye.  or  by  the  glasses,  we  have  no  right  to  con¬ 
clude  that  the  parts  which  are  invisible  are  not  equally 
the  subject  of  iDecbar.ism  :  for  this  would  be  only  to  as¬ 
sert  in  other  words,  that  a  thing  may  exist  because  we 
see  and  feel  it,  and  have  no  existence  when  it  is  not  the 
object  of  our  senses. — The  same  tram  of  reasoning  mav 
be  appli^  to  microscopic  insects  and  animalcula  ;  we 
see  them  move ;  but  because  the  rooscles  and  members 
which  occasion  these  motions  are  invisible,  shall  we  in¬ 
ter  that  they  have  not  muscles,  with  organs  appropri- 
ate-d  to  the  motion  of  the  whole  and  its  parts  ?  To  sav 
that  they  exist  not  because  we  canuot  perceive  them, 
would  not  be  a  rational  conclusion.  Our  senses  are 
indeed  given  ns  that  we  may  comprebaid  some  effects  ; 
out  then  we  have  also  a  mind,  with  reason,  bestowed 
upon  05,  that,  from  the  things  which  we  do  perceive 
with  OUT  sen^,  we  may  d^occ  the  nature  of  those 
causes  and  effects  which  are  imperceptible  to  the  cor¬ 
poreal  eye.” 

Leaving  these  speculations,  however,  we  shall  now 
proceed  to  give  a  particular 

Kxplamiti'jn  KiJ  the  Jiguree  g/"  the  various  animals, 
p:,aie  v-ith  their  parts,  ova.  See.  represented  in  the  plates. 

*  CCXI.il  3^  33'  represent  the  eggs  of  the  pbaixna 

“5*  Z“-  33*  c-rustria,  as  they  are  taken  from  the  tree  to  which 
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t,  and 

strong  gi'cnad-work  visible  in  ntanv  places  shows 

the  gum  by  which  they  are  fastened  together  j  - 

and  this  ccanexion  is  strengthened  bv  a  very  te¬ 
nacious  substance  interposed  between  the  eggs,  and 
hUing  up  the  vacant  spaces.  Fig.  34.  shows  a  vertical  Fig. 
section  of  tlie  eggs,  exhibiting  their  ovai  shape. — 

Fig.  35.  is  an  horizontal  section  through  the  middle  Fig 
of  the  egg.  "Ihcsc  eggs  make  a  beautiful  appearance 
through  the  microscope.  The  small  figures  a,  b,  c,  re¬ 
present  the  objects  in  their  natural  state,  without  being 
Kiagnified. 

Fig.  36.  shows  the  larva  or  the  musca  eiumcleon,  anpig 
aquatic  insect.  hen  viewed  by  the  naked  <  ve,  it  ap¬ 
pears  (as  here  r-preseuted)  to  be  composed  of  twelve 
annular  divi>ians,  separating  it  into  an  head,  thorax, 
and  abdomen  ;  but  it  is  cot  easv  to  distinguisli  the  two 
last  parts  from  each  other,  as  the  Intestines  lie  equally 
both  in  the  thorax  and  abdomen.  The  tail  is  furnished 
with  a  fine  crown  or  circle  of  hair  b,  disposed  in  the 
lorm  of  a  nag,  and  by  this  means  it  is  supported  on 
the  surface  of  the  water,  the  bead  and  hodv  hanging 
down  dowards  the  bottom,  in  which  pc>siure  It  wi.l 
soroctinacs  remain  lor  a  caD^idcraaIe  time  without  any 
motion. — hen  it  has  a  nnnd  to  sink  to  the  bottom,  it 
closes  the  hairs  of  the*  ring,  aaiu  fig.  3’’.  Thus  an  hol-pig. 
Lw  space  is  formed,  inciudsng  a  smaJ!  bubble  of  air*, 
by  enlarging  nr  dimiaishiag  which.  It  can  rise  or  sink 
in  the  water  at  pleasure.  hen  tiie  bubble  escapes,  the 
inject  can  replace  it  from  the  pulmonaiy-  tubes,  and 
sometimes  considerable  quantities  of  air  mav  be  seen 
to  escape  from  the  tail  of  the  worm  into  the  common 
atmosphere ;  v^hicb  ope  ration  may  easilv  he  observed 
wlien  the  wcrni  is  placed  in  a  glass  of  water,  and  af¬ 
fords  an  interesting  spectacle.  The  snout  of  this  in¬ 
sect  is  divided  into  iliree  parts,  of  which  that  in  the 
middle  is  immoveable  j  the  other  two,  which  grow 
from  the  sides  of  the  middle  one,  are  moveable,  and 
vibrate  like  the  tongues  of  lizards  or  serpents.  In  these 
lateral  parts  lies  most  of  the  creature’s  strength  j  for  it 
walks  upon  them  wlien  out  of  the  water,  appearing  to 
walk  on  its  mouth,  and  to  use  it  as  the  parrot  docs  its 
beak  to  assist  it  in  climbing. 

The  larva  Is  shown,  fig.  38.  as  it  appears  through  ap- 
microscope.  It  grows  narrower  towards  the  head,  is 
largest  about  that  part  which  we  may  call  the  thorax, 
converges  all  along  the  abdomen,  and  terminates  at 
length  in  a  sharp  tail  surrounded  with  hairs,  as  has  al¬ 
ready  been  mentioned.  Tlie  twelve  annular  divisions 
are  now  extremely  visible,  and  are  marked  by  numbers 
in  the  plate,  llie  skin  appears  somewhat  hard,  and 
resembling  shagreen,  being  thick  set  with  grains  pret¬ 
ty  equally  distributed.  It  has  nine  holes,  or  spiracula, 
probably  for  the  purpose  of  breathing,  on  each  side  j 
but  it  has  none  of  these  on  the  tail  div  ision  a,  nor  any 
easily  visible  on  the  third  from  the  head.  In  the  lat¬ 
ter,  indeed,  it  has  some  very  small  holes  concealed  un¬ 
der  the  skin,  near  the  place  where  the  embry  o  wings 
of  the  future  fly  are  hid.  “  It  is  remarkable  savs  Mr 
Adams)  that  caterpillars,  in  general,  have  two  rings 
without  these  spiracula,  perhaps  because  thev  change 
into  flies  with  four  wings,  whereas  this  worm  produces 
a  fly  with  only  two.”  The  skin  of  the  larva  is  adorn¬ 
ed  with  oblong  black  furrows,  spots  of  a  light  colour, 
and  orbicular  rings,  from  which  there  generally  springs 
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a  hair  ;  but  only  tliose  hairs  which  grow  on  the  insect’s 
sides  ai'e  represented  in  the  figure.  There  are  also  some 
larger  hairs  here  and  there,  as  at  c  c.  The  difference 
of  colour,  however,  in  this  worm  arises  only  from  the 
quantity  of  grains  in  the  same  space  j  for  where  they 
are  in  very  great  numbers,  the  furrows  arc  darker,  and 
paler  where  they  are  less  plentiful. 

The  head  d  is  divided  into  three  parts,  and  covered 
with  a  skin  which  has  hardly  any  discernible  grains. — 
The  eyes  are  rather  protuberant,  and  lie  near  the  snout; 
on  which  last  are  two  small  horns  at  i.  It  is  crooked, 
and  ends  in  a  sharp  point  as  at  Jl  The  legs  are  placed 
near  the  snout  between  the  sinuses  in  which  the  eyes 
are  lixed.  Each  of  these  legs  consists  of  three  joints, 
the  outermost  of  which  is  covered  with  stiff  hairs  like 
bristles  gg.  From  the  next  joint  there  springs  a  horny 
bone  k  h,  used  by  the  insect  as  a  kind  of  thumb ;  the 
joint  is  also  composed  of  a  black  substance  of  an  inter¬ 
mediate  hardness  between  bone  and  horn  ;  and  the  third 
joint  is  of  the  same  nature.  In  order  to  distinguish 
these  parts,  those  that  form  the  upper  sides  of  the  mouth 
and  eyes  must  be  separated  by  means  of  a  small  knife ; 
after  which,  by  the  assistance  of  the  microscope,  we 
may  perceive  that  the  leg  is  articulated  by  some  parti¬ 
cular  ligaments,  with  the  portion  of  the  insect’s  mouth 
which  answers  to  the  lower  jaw  in  the  human  frame. 
We  may  then  also- discern  the  muscles  which  serve  to 
move  the  legs,  and  draw  them  up  into  a  cavity  that 
lies  between  the  snout  and  those  parts  of  the  mouth 
which  are  near  the  horns  t  i.  The  insect  walks  upon 
these  legs,  not  only  in  the  water,  but  on  the  land  also. 
It  likewise  makes  use  of  them  in  swimming,  keeping  its 
tall  on  the  surface  contiguous  to  the  air,  and  hanging 
downward  with  the  rest  of  the  body  in  the  water.  In 
this  situation,  the  only  perceptll)le  motion  it  has  is  in 
its  legs,  which  it  moves  in  a  most  elegant  manner,  from 
whence  it  is  reasonable  to  conclude,  that  the  most  of 
this  creature’s  strength  lies  in  its  legs,  as  we  have  al¬ 
ready  observed. 

The  snout  of  this  larva  is  black  and  hard  :  the  back 
part  quite  solid,  and  somewhat  of  a  globular  form  ;  the 
front  y  sharp  and  hollow.  Three  membranaceous  di¬ 
visions  may  be  perceived  on  the  back  part ;  by  means 
of  which,  and  the  muscles  contained  in  the  snout,  the 
creature  can  contract  or  expand  it  at  pleasure. 

The  extremity  of  the  tail  is  surrounded  with  thirty 
hairs,  and  the  sides  adorned  with  others  that  are  small¬ 
er  ;  and  here  and  there  the  large  hairs  branch  out  into 
smaller  ones,  which  may  be  reckoned  single  hairs.  .\ll 
these  have  their  roots  in  the  outer  skin,  which  in  this 
place  is  covered  with  rough  grains,  as  may  be  observ¬ 
ed  by  cutting  It  off  and  holding  it  again=t  the  liglit 
upon  a  sllj,'  of  glass.  I'hus  also  we  find,  that  at  the  ex¬ 
tremities  of  the  hairs  there  arc  grains  like  those  on  the 
skin  ;  and  in  the  middle  of  the  tail  there  is  a  small  opt-n- 
ing,  within  which  are  minute  lioles,  by  which  the  insect 
takes  in  and  lets  out  the  air  it  breathes.  These  hairs, 
however,  are  seldom  disposed  in  suc  h  a  regular  order  as 
is  represented  in  fig.  38.  unless  when  the  insect  floats 
with  the  body  in  the  wafer,  and  the  tail  with  its  liairs  a 
little  lower  than  tlie  surface,  in  which  case  they  arr^di..- 
posed  exactly  in  the  order  delineated  in  the  plate,  l  lic 
least  motion  of  the  tail  downwards  produces  a  concavity 
in  the  water  ;  and  it  then  assumes  the  figure  of  a  'vine 
glas.s,  wide  at  the  top  and  narrow  at  the  bottom.  Ihc 


tail  answers  the  double  purpose  of  swimming  and  brcatli-  Marr¬ 
ing,  and.  tliroiigh  it  the  insect  receives  what  is  the  prin-  scope 

ciple  of  life  and  motion  to  all  animal.s.  By  means  of - /•"  ^ 

these  hairs  also  it  can  stop  its  motion  when  swimming, 
and  remain  suspended  quietly  without  motion  for  any 
length  of  time.  Its  motions  in  swimming  are  very 
beautiful,  especially  when  it  advances  with  its  whole 
body  floating' on  the  surface  of  the  water,  after  filling 
itself  with  air  by  the  tail. — To  set  out,  it  first  bends 
the  body  to  the  right  or  left,  and  then  contracts  it 
in  the  form  of  the  letter  S,  and  again  stretches  it  out 
in  a  straight  line  :  by  thus  contracting  and  then  ex¬ 
tending  the  body  alternately,  it  moves  on  the  surface 
of  the'  water.  It  is  very  quiet,  and  is  not  di.'turbed  by 
handling. 

These  creatures  are  commonly  found  in  shallow 
standing  waters  in  the  beginning  of  June  :  but  some 
years  much  more  plentifully  than  others.  They  crawl 
on  the  gra.ss  and  other  plants  which  grow  in  such  wa¬ 
ters,  and  are  often  met  with  in  ditches,  floating  on  the 
surface  of  the  water  bv  means  of  their  tail,  the  head 
and  thorax  at  the  same  time  hanging  down  ;  and  in  ^ 

this  posture  tliev  turn  over  the  clay  and  dirt  with  their 
snout  and  feet  in  search  of  food,  which  Is  commonly 
a  viscous  matter  met  with  In  small  ponds  and  ditches. 

It  is  very  harmless,'  though  Its  appearance  would  «ceni 
to  Indicdte  the  contrary.  It  Is  most  easily  killed  for 
dissection  by  spirit  of  turpentine. 

Fig.  39.  shows  in  its  natural  size  a  beautiful  in«cct,  f :  , 

described  by  Linnmus  under  the  name  of  Lei/copsis  </or- 
sigera,  and  which  appears  to  be  a  kind  of  intermedi¬ 
ate  genus  between  a  sphex  and  a  wasp.  Tlie  antennx 
are  black  and  cylindrical,  increasing  in  thickness  to 
wards  the  extremity ;  the  joint  nearest  the  head  Is 
yellow  ;  the  head  and  thorax  are  black,  encompassed 
with  a  yellow  line,  and  furnished  ivith  a  cross  line  of  the 
same  colour  near  the  head.  The  scutcllum  is  yellow, 
the  abdomen  black,  with  two  yellow  bands,  and  a 
deep  spot  of  the  same  colour  on  each_  side  between  the 
bands.  A  deep  polished  groove  extends  down  thi 
back  from  the  thorax  to  the  anu«,  into  which  the 


sting  turns  and  is  deposited,  leaving  the  anus  very  cir¬ 
cular  ;  a  yellow  line  runs  on  each  -ide  ol  the  sting. — 

The  anus  and  whole  body,  when  viewed  with  a  small 
magnifier,  appear  puiu  tuat<?d ;  but  when  tlicse  point - 
are  seen  through  a  large  m.agiiifier,  they  app«'ar  hexa¬ 
gonal.  Fig.  4?.  -shows  the  insect  very  much  mapii- j-;  ^ 

fied.  Fig.  41.  gives  a  side  view  of  it  magnified  in  a 
smaller  dcgi'cc. 

Fig.  42.  shows  an  insect  discovered  by  Air  John  PI  • 
Adams  of  Filniontnn,  as  he  happened  to  U  at 
inn.  It  was  first  seen  by  <-.)nic  labouring  j- ..ph  <  4  = 
who  were  there  at  the  time,  by  whom  it  was  roi  j  ■ - 
tured  to  he  a  louse  with  unusually  long  hoir..,  a  nii  e, 

&.C.  Mr  .\(lam-  bearing  the  debate,  proc  ired  th 
insect;  and  having  viewed  it  through  a  micro  r^p.,  it 
presented  the.  appearance  exliibiti  d  in-fif!  42.  I  - 
insect  <ems  to  be  quite  distinct  froiii  th  ph>.Ln; 
rancitiKics  of  I.iiin.^us.  I  he  latter  has  b  y-  '  •! 

by  se-eral  authors,  hut  none  of  their  de  -rnp'  o'  *.  ;  - 
ivitli  llii-.  'I'Ih  abdorocn  of  this  in  -'t  :  m  v  \- 
lende-d,  the  c!.iwa  larger,  and  muc  h  m  >r  'll  ; 
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slender,  and  almost  terminating  in  a  p-  .t  \  a  re  ti 
parent,  aud  vf  *  paler  colour.  .^Ir  M  t  ,  .>m  * 
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in  his  possession  not  to  be  distinguished  from  that  re¬ 
presented  in  fig.  42.  excepting  only  that  it  wants  the 
■*  break  or  dent  in  the  claws,  which  is  so  conspicuous 
in  this.  He  found  that  insect  firmly  fixed  by  its  claws 
to  the  thigh  of  a  large  fly,  which  he  caught  on  a 
flower  in  Essex  in  the  first  week  of  August,  and  from 
which  he  could  not  disengage  it  without  great  difficul¬ 
ty,  and  tearing  off  the  leg  of  the  fly.  This  was  done 
upon  a  piece  of  writing  paper  j  and  he  was  surprised 
to  see  the  little  creature  spring  forward  a  quarter  of 
an  inch,  and  again  seize  the  thigh  with  its  claws,  so 
that  he  had  great  difficulty  in  disengaging  it.  The  na¬ 
tural  size  of  this  creature,  which  Mr  Adams  calls  the 
lobster -insect,  is  exhibited  at  a. 

Fig.  43.  shows  the  insect  named  by  M.  de  Geer 
Physapus,  on  account  of  the  bladders  at  its  feet, 
{Thrips  physapus,  Lin.).  This  insect  is  to  be  found  in 
great  plenty  upon  the  flowers  of  dandelion,  &c.  in 
the  spring  and  summer.  It  has  four  wings,  two  up¬ 
per  and  two  under  ones  (represented  fig.  44.)  j  but 
the  two  undermost  are  not  to  be  perceived  without 
great  difficulty.  They  are  very  long ;  and  fixed  to  the 
upper  part  of  the  breast,  lying  horizontally.  Both  of 
them  are  rather  pointed  towards  the  edges,  and  liave 
a  strong  nerve  running  round  them,  which  is  set  with 
a  hair  fringe  tufted  at  the  extremity.  The  colour  of 
these  wings  is  whitish  ;  the  body  of  the  insect  is  black  \ 
the  head  small,  with  two  large  reticular  eyes.  The  an¬ 
tennae  are  of  an  equal  size  throughout,  and  divided  in¬ 
to  six  oval  pieces,  which  are  articulated  together. — 
The  extremities  of  the  feet  are  furnished  with  a  mem¬ 
branaceous  and  flexible  bladder,  which  it  can  throw 
out  or  draw  in  at  pleasure.  It  presses  this  bladder 
against  the  substances  on  which  it  walks,  and  thus 
seems  to  fix  itself  to  them ;  the  bladder  sometimes  ap¬ 
pears  concave  towards  the  bottom,  the  concavity  dimi¬ 
nishing  as  it  is  less  pressed.  The  insect  is  represented 
of  its  natural  size  at  h. 

Fig.  45.  represents  the  cinicx  striatus  of  Linnreus, 
remarkable  for  very  bright  and  elegantly  disposed 
colours,  though  few  in  number.  The  head,  pro¬ 
boscis,  aud  thorax,  are  black  ;  the  thorax  orna¬ 
mented  with  yellow  spots  5  the  middle  one  large, 
and  occupying  almost  one-third  of  the  posterior  part  j 
the  other  two  are  on  each  side,  and  triangular. 
The  scutellum  has  two  yellow  oblong  spots,  pointed 
at  each  end.  The  ground  of  the  elytra  is  a  bright 
yellow,  spotted  and  striped  with  black.  The  nerves 
are  yellow ;  and  there  is  a  brilliant  triangular  spot  of 
orange,  which  unites  the  crustaceous  and  membrana¬ 
ceous  parts  j  the  latter  are  brown,  and  clouded.  It  is 
found  in  the  elm  tree  in  .Tune.  It  is  represented  of  its 
natural  size  at  c. 

Fig.  46.  shows  the  clu'ysomela  asparagi  of  Linnoeus, 
so  called  from  the  larva  of  the  insect  feeding  upon  that 
plant.  It  is  a  common  insect,  and  very  beautiful.  It 
is  of  an  oblong  figure,  ■with  black  antenna;,  composed 
of  many  joints,  nearly  oval.  The  head  is  a  deep  and 
bright  blue  j  the  thorax  red  and  cylindrical :  the  elytra 
are  blue,  with  a  yellow  margin,  and  having  three  spots 
of  the  same  colour  on  each  5  one  at  the  base,  of  an 
oblong  foi-m,  and  two  united  with  the  margin  ;  the 
legs  are  black  j  but  the  under  side  of  the  belly  is  of 
the  same  blue  colour  with  the  elytra  and  head.  This 
little  animal,  when  viewed  by  the  naked  eye,  scarcely 
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appears  to  deserve  any  notice  •,  but  when  examineH'  by  Micro 
the  microscope,  is  one  of  the  most  pleasing  opaque  ob-  scope., 
jects  we  have.  It  is  found  in  June  on  the  asparagus* 
after  it  has  run  to  seed  •,  and  it  is  sho'wn  of  its  natural 
size  at  d.  De  Geer  says  that  it  is  very'  scarce  in  Swe¬ 
den. 

Fig.  47.  shows  ian  insect  of  a  shape  so  remarkable,  pig 
that  naturalists  have  been  at  a  loss  to  determine  the 
genus  to  which  it  belongs.  In  the  Fauna  Suecica,  1 

Linnaeus  makes  it  an  attelabus :  but  in  the  last  edition 
of  the  Systema  Naturae,  it  is  ranged  as  a  meloe,  un¬ 
der  the  title  of  the  Meloe  77ionoceros ;  though  of  this 
also  there  seems  to  be  some  doubt.  The  true  figure  of 
it  can  only  be  discovered  by  a  very  good  microscope. 

The  head  is  black,  and  appears  to  be  hid  or  buried 
under  the  thorax,  which  projects  forward  like  a  horn  : 
the  antennae  are  composed  of  many  joints,  and  are  of 
a  dirty  yellow  colour,  as  well  as  the  feet :  the  hinder 
part  of  the  thorax  is  reddish,  the  fore  part  black.—— 

The  elytra  are  yellow,  with  a  black  longitudinal  line 
down  the  suture  j  there  is  a  band  of  the  same  colour 
near  the  apex,  and  also  a  black  point  near  the  base,  the 
whole  animal  being  curiously  covered  with  hair.  The 
natural  size  of  it  is  shown  at  e.  It  was  found  in 
May.  Geoffroy  says  that  it  lives  upon  umbelliferous 
plants. 

Fig.  48. — 54.  exhibit  the  anatomy  of  the  cossus  ca-  Plate 
terpillar,  which  lives  on  the  willow.  The  egg  fromCCCXLIIL 
which  it  proceeds  is  attached  to  the  trunk  of  the  4®“"54* 
tree  by  a  kind  of  viscous  juice,  which  soon  becomes 
so  hard  that  the  rain  cannot  dissolve  it.  The  egg  it¬ 
self  is  very  small  and  spheroidical,  and,  when  examined 
by  the  microscope,  appears  to  have  broad  waving  fur¬ 
rows  running  through  the  whole  length  of  it,  which  are 
again  crossed  by  close  streaks,  giving  it  the  appearance 
of  a  wicker  basket.  It  Is  not  exactly  known  what 
time  they  are  hatched  •,  but  as  the  small  caterpillars 
appear  in  September,  it  is  probable  that  the  eggs  are 
hatched  some  time  in  August.  'When  small,  they  are 
generally  met  with  under  the  bark  of  the  tree  to  which 
the  eggs  were  affixed  j  and  an  aqueous  moisture,  oozing 
from  the  hole  through  which  they  got  under  the  bark, 
is  frequently,  though  not  always,  a  direction  for  find¬ 
ing  them.  These  caterpillars  change  their  colour  but 
very  little,  being  nearly  the  same  when  young  as  when 
old.  Like  many  others,  they  are  capable  of  spinning 
as  soon  as  they  come  from  the  egg.  They  also  change 
their  skin  several  times  j  but  as  it  is  almost  impossible 
to  rear  them  under  a  glass,  so  it  is  vei'y  difficult  to 
know  exactly  how  often  this  moulting  takes  place.— 

Mr  Adams  conjectures  that  it  is  more  frequently  than 
the  generality  of  caterpillars  do,  some  having  been 
observed  to  change  more  tlian  nine  times. 

The  cossus  generally  fasts  for  some  days  previous  to 
the  moulting  ;  during  which  time  the  fleshy  and  other 
interior  parts  of  the  head  are  detached  from  the  old 
skull,  and  retire  as  it  were  within  the  neck.  The  new 
coverings  soon  grow  on,  hut  are  at  first  very  soft.— 

When  the  new  skin  and  the  other  parts  are  formed, 
the  old  skin  Is  to  be  opened,  and  iU!  the  members  with¬ 
drawn  from  it ;  an  operation  naturally  difficult,  but 
wTiich  must  be  rendered  more  so  from  the  soft  and  weak 
state  of  the  creature  at  that  time.  It  is  always  much 
larger  after  each  change. 

From  Mr  Lyonet’s  experiments,  it  appears,  that  the 
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Micro-  cossus  generally  passes  at  least  two  winters,  if  not 
^  tliree,  before  it  assumes  the  pupa  state.  At  the  ap- 

^  proach  of  winter,  it  forms  a  little  case,  the  inside  of 
which  is  lined  w’ith  silk,  and  the  outside  covered  with 
wood  ground  like  very  fine  saw-dust.  During  the 
whole  season  it  neither  moves  nor  eats. 

This  caterpillar,  at  its  first  appearance,  is  not  above 
one-twelfth  of  an  Inch  long ;  but  at  last  attains  the 
length  of  tw'o,  and  sometimes  of  three  Inches.  In  the 
month  of  May  it  prepares  for  the  pupa  state  j  the  first 
care  being  to  find  a  hole  in  the  tree  sufficient  to  allow 
the  moth  to  issue  forth ;  and  if  this  cannot  be  found. 
It  makes  one  equal  in  size  to  the  future  pupa.  It  then 
begins  to  form  of  wood  a  case  or  cone  ;  uniting  the 
bits,  which  are  very  thin,  together  by  silk,  into  the 
form  of  an  ellipsoid,  the  outside  being  formed  of -sm.all 
bits  of  wood  joined  together  In  all  directions  ;  taking 
care,  however,  that  the  pointed  end  of  the  case  may 
always  be  opposite  to  the  mouth  of  the  hole  :  having 
finished  the  outside  of  the  case.  It  lines  the  inside  with 
a  silken  tapestry  of  a  close  texture  in  all  its  parts,  ex¬ 
cept  the  pointed  end,  where  the  texture  is  looser,  in 
order  to  facilitate  Its  escape  at  the  proper  time.  The 
caterpillar  then  places  itself  in  such  a  posture,  that  the 
head  may  always  lie  towards  the  opening  of  the  hole 
in  the  tree  or  pointed  end  of  its  case.  Thus  it  re¬ 
mains  at  I’est  for  some  time :  the  colour  of  the  skin  first 
becomes  pale,  and  afterwards  brown  j  the  interior 
parts  of  the  head  are  detached  from  the  skull  j  the 
legs  withdraw  themselvcS  from  the  exterior  case  ;  the 
body  shortens  ;  the  posterior  part  grows  small,  while 
the  anterior  part  swells  so  much,  that  the  skin  at  last 
bursts  ;  and,  by  a  variety  of  motions,  is  pushed  down 
to  the  tail  ;  and  thus  the  pupa  is  exhibited,  in  which 
the  parts  of  the  future  moth  may  be  easily  traced. — 
The  covering  of  the  pupa,  though  at  first  soft,  hu¬ 
mid,  and  white,  soon  dries  and  hardens,  and  becomes 
of  a  daik  purple  colour  ;  the  posterior  part  is  move¬ 
able  5  but  not  the  fore  part,  which  contains  the  rudi¬ 
ments  of  the  head,  legs,  and  wings.  The  fore-part  of 
the  pupa  is  furnished  with  two  horns,  one  above  and 
the  other  under  the  eyes.  It  has  also  several  rows  of 
points  on  its  back.  It  remains  for  some  weeks  in  the 
case  ;  after  which  the  moth  begins  to  agitate  itself,  and 
the  points  are.  then  of  essential  service,  by  acting  a»  a 
fulcrum,  upon  which  it  may  rest  in  its  endeavours  to 
proceed  forward,  and  not  slip  back  by  Its  efforts  lor 
that  purpose. 

Tlie  moth  generally  continues  its  endeavours  to  open 
the  case  f»r  a  quarter  of  an  hour :  after  which,  by  re¬ 
doubled  efforts,  it  enlarges  the  hole,  and  presses  for¬ 
ward  until  it  arrives  at  the  edge,  where  it  makes  a  full 
stop,  lest  by  advancing  further  it  should  fall  to  the 
ground,  -\fter  having  in  this  manner  reposed  itself 
for  some  time,  it  begins  to  disengage  itself  entirely 
and  having  rested  for  some  hours  with  its  head  up¬ 
wards,  it  becomes  fit  for  action.  Mr  Marsham  says, 
that  it  generallv  pushes  one-third  of  the  case  out  of 
the  hole  before  it  halts. 

Tlie  body  of  the  caterpillar  is  divided  into  twelve 
rings,  marked  i,  2,  3,  &c.  as  represented  in  fig.  48, 
49)  52,  JI-  each  of  which  is  distinguislied  from  that 
which  precedes,  and  tliat  which  follows,  by  a  kind  of 
neck  or  hollow  j  and,  by  forming  boundaries  to  the 
rings,  we  make  twelve  other  divisions,  likewise  evpre-- 
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sed  in  the  figures  j  but  to  the  first  of  these  the  won) 
ring  is  affixed,  and  to  the  second,  division,  'i'o  facili-  % 
tate  tlic  description  of  this  animal,  M.  Lyonet  supposed 
a  line  to  pass  down  through  the  middle  of  the  back, 
wliicli  he  called  tbe  superior  line,  because  it  marked 
the  most  elevated  part  of  the  back  of  llie  calerjiillar  j 
and  another,  passing  from  tlie  head  down  the  billy  to 
the  tall,  he  called  the  inferior  line. 

All  caterpillars  have  a  small  organ,  resembling  an 
elliptic  spot,  on  tlie  right  and  left  of  eacli  ring,  ex¬ 
cepting  tbe  second,  third,  and  last  •,  and  by  these  we 
are  furnished  with  a  further  subdivision  of  this  caterjiil 
lar,  viz.  by  lines  passing  through  the  spiracula,  tlie  one 
on  the  right  side,  the  other  on  the  left  of  the  caterpil¬ 
lar.  These  four  lines,  which  divide  the  caterpillar 
longitudinally  into  four  equal  parts,  mark  each  the 
place  under  the  skin  which  is  occupied  by  a  considti- 
able  viscHS.  Under  the  superior  line  lies  tlif  heart,  or 
rather  thread  of  hearts;  over  the  inferior  line,  the  'pi- 
nal  mari'ow  ;  and  the  two  tracheal  ai  terii  s  follow  thr 
course  of  the  lateral  llnis.  At  equal  distances  from 
the  superior  and  two  lateral  lines,  we  may  suppose 
four  intermediate  lines.  The  two  between  the  siijr- 
rior  and  lateral  lines  are  called  the  Intermediate  supe¬ 
rior  ;  the  two  others  opposite  to  them,  and  between 
the  lateral  and  inferior  lines,  are  called  llie  iiUermc- 
diate  inferior. 

Fig.  48,  49.  show  the  muscles  of  the  caterpillar,  ai-  Fij; 
ranged  with  the  most  wonderful  symmetry  and  order,  >aJ 
especially  when  taken  off  by  equal  strata  on  both  sides, 
which  exliibits  an  astonishing  and  exact  form  and  cor¬ 
respondence  in  them.  'I'lie  figures  show  tbe  muscles 
of  two  difl’erent  caterpillars  o])cned  at  tlie  belly,  and 
supposed  to  be  Joined  together  at  tlie  supirior  lines. 

Tlie  muscles  of  the  back  are  marked  by  capitals ;  the 
gastric  muscles  by  Homan  letters ;  the  lateral  ones  Lj 
Greek  characters.  Those  marked  tf  are  c.alled,  by  .M. 
lijonet,  dividing  muscles,  on  account  of  tlieir  situa- 
tion. 

The  catei pillar  was  prepared  for  dissection  by  Ining 
emptied,  and  tin*  muscles,  m  rves,  &c.  freed  Irom  tlie 
fat  in  tlie  manner  formerly  directed :  alter  which  tin- 
following  observations  were  made. 

The  muscle  in  tbe  first  ring  is  double;  the  .iiiti. 
rior  one  being  thick  at  top,  and  being  apparent'y  di 
vided  into  diderent  muscles  on  the  uiiper  side,  l>«t 
wltliout  any  appearance  of  tins  kind  on  thr  under  side* 

One  insertion  is  at  tbe  skin  of  llie  neck  tow.iri!-  the 
head  ;  the  other  is  a  little  .above  ;  and  that  nf  tin-  ■ 
corn!  muscle  A  i-.  a  little  below  the  first  -plraculum, 
near  winch  they  are  fixed  to  tbe  skin. 

The  muscle  "marked  a.  is  long  ai  d  slender,  fix<d  b% 
its  anterior  extremity  under  the  gastrli  niu-cb  -  </  and 
h  of  the  fir-t  ring,  to  tlio  circunillex  ealc  of  tin  ba 

of  till  lowi-r  lij).  It  eommunicatr-  with  tin  me.  ; 

r  of  the  iieond  ring,  aflir  having  pa-i  d  iiinl.  r  -rmr 
of  tlie  ai-teries,  and  introiluiid  it  sell  ImIcw  tin 
imisele  t. 

The  muscle  is  io  tender,  that  it  is  sran  ■  Iv 
to  ojieil  the  belly  of  tbe  ratirpillar  without  b.-  A 
il.  It  i<  sonietiims  double,  and  lometinn  -  tiij  - 
Viitcriorlv  il  is  fixed  to  tbe  ixi^li  rior  n!.  e  of  tb.  -  Ir 

of  the  parietal  scab  .  the  lower  fix^wr  Mn  st  t:  r  .  i- 

die  of  tbe  ring  in  ar  the  inferior  Inn  . 

Tin  re  are  tlire  nin-'le  mark'd  |  ;  sb  fir.i  •f’"  d 
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Micro-  at  one  extremity  near  the  lower  edge  of  the  upper 
scope,  part  of  the  parietal  scale  ;  the  other  end  divides  itself 
into  three  or  four  tails,  fixed  to  the  skin  of  the  cater¬ 
pillar  under  the  muscle  3.  The  anterior  part  of  ihe 
second  is  fixed  near  the  first  j  the  anterior  part  of  the 
third  a  little  under  the  first  and  second,  at  the  skin  of 
the  neck  under  the  muscle  A.  These  two  last  passing 
over  the  cavity  of  the  first  pair  of  limbs,  are  fixed  by 
several  tails  to  the  edge  opposite  to  this  cavity.  In 
this  subject  there  are  two  muscles  marked  but  some¬ 
times  there  is  only  one  anteriorly  j  they  are  fixed  to 
the  lower  edge  of  the  parietal  scale,  the  other  ends  be¬ 
ing  inserted  in  the  first  fold  of  the  skin  of  the  neck  on 
the  belly-side.  Fig.  50.  best  represents  the  muscles 
and  ?  •,  as  In  that  figure  they  do  not  appear  injured  by 
any  unnatural  connection. 

In  the  second  and  four  following  rings  we  dis¬ 
cern  two  large  dorsal  muscles  A  and  B.  In  the  ylh, 
Qth  and  loth  rings  are  three,  A,  B,  and  C  ;  in 
the  iith  are  four,  A,  B,  C,  and  1);  and  in  the  an¬ 
terior  part  of  the  12th  ring  arc  five.  A,  B,  C,  D, 
and  E.  All  these  ranges  of  muscles,  however,  as 
well  as  the  gastric  muscles  a,  h,  r,  f/,  appear  at  first 
sight  only  as  a  single  mitscle,  running  nearly  the  whole 
length  of  the  caterpillar  j  but  when  this  is  detached 
from  the  animal,  it  Is  found  to  consist  of  so  many  di¬ 
stinct  muscles,  each  consisting  only  of  the  length  of 
one  of  the  rings,  their  extremities  being  fixed  to  the 
division  of  each  ring,  excepting  the  middle  muscle  a, 
which,  at  the  6th,  7th,  8th,  and  9th  rings,  has  its  in¬ 
sertions  rather  beyond  the  division.  Each  row  of 
muscles  appears  as  one,  because  they  are  closely  con¬ 
nected  at  top  by  some  of  the  fibres  which  pass  from  one 
ring  to  the  other. 

The  muscles  A,  which  are  1 2  in  number,  gradually 
diminish  in  breadth  to  the  lower  part  of  tlie  last  ring : 
at  the  8th  and  three  following  divisions  they  communi¬ 
cate  with  the  muscles  B,  and  at  the  lith  with  1).  In 
the  lower  part  of  the  last  ring,  A  is  much  broader  than 
it  was  in  the  preceding  ring  j  one  extremity  of  it  is 
contracted,  and  communicates  with  B  •,  the  lower  in¬ 
sertion  being  at  the  membrane  I,  which  is  the  exterior 
skin  of  the  fecal  bag.  The  muscles  -4  and  B,  on  the 
lower  part  of  the  last  ring,  cannot  be  seen  until  a 
large  muscle  is  removed,  which  on  one  side  is  fixed  to 
the  subdivision  of  the  ring,  and  on  the  other  to  the  fecal 
bag. 

The  right  muscles  B,  which  are  also  12  In  number, 
begin  at  the  second  ring,  and  grow  larger  from  thence 
to  the  seventh.  They  are  usually  narrower  from  thence 
to  the  1 2th  •,  the  deficiency  in  width  being  supplied  by 
the  six  muscles  C,  which  accompany  it  from  the  7th  to 
tlw*  subdivision  of  the  1 2th  ring.  The  muscles  B  and  C 
communicate  laterally  with  the  8th,  nth,  and  I2th  di¬ 
visions.  C  is  wanting  at  the  subdivision  of  the  I2th  j 
its  place  being  here  supplied  by  B,  which  becomes 
broader  at  this  part. 

The  first  of  the  three  floating  muscle.s  V  originates 
at  the  first  ring,  from  whence  it  introduces  Itself  under 
N,  where  it  is  fixed,  and  then  subdivides,  and  hides  it¬ 
self  under  other  parts.  The  second  begins  at  the  second 
division,  being  fixed  to  the  anterior  exti’emity  B  of  the 
second  ring  •,  from  thence  directing  itself  towards  the 
•Stomach  j  and,  after  communicating  with  the  case  of 
the  corj)us  crassum,  it  divides,  and  spreads  into  eight 


muscles  which  run  along  the  belly.  The  third  begins  Miero- 
at  the  third  division,  originating  partly  at  the  skin,  and  scope, 
partly  at  the  junction  of  the  muscles  B  of  the  second  ~ 
and  third  ring.  It  directs  itself  obliquely  towards  the 
belly,  meeting  it  near  the  third  spiraculumj  and  branch¬ 
ing  from  thence,  it  forms  the  oblique  muscles  of  some 
of  the  viscera. 

The  thin  long  muscle  i,  which  Is  at  the  subdivision 
of  the  last  ring,  and  covers  the  anterior  insertion  of  the  \ 

muscle  (a)  where  the  ring  terminates,  is  single.  It  be¬ 
gins  at  one  extremity  of  the  muscle  (c)  ;  at  the  fore 
part  of  the  ring  runs  along  the  subdivision  round  the 
belly  of  the  caterpillar,  and  finishes,  on  the  other  side, 
at  the  extremity  of  a  similar  muscle  C. 

Fig.  49.  shows  the  dorsal  muscles  of  the  co.ssus.  To 
view  which  in  an  advantageous  manner,  we  must  use 
the  following  mode  of  preparation. 

1.  All  the  dorsal  muscles,  35  in  number,  must  be 
taken  out,  as  well  as  the  seven  lateral  ones  already  de¬ 
scribed. 

2.  All  the  straight  muscles  of  the  belly  must  be  taken 
away,  as  well  as  the  muscular  roots  (c),  and  the  ends 
of  the  gastric  muscles  (e),  which  are  at  the  third  and 
fourth  divisions. 

3.  At  the  second  division  the  muscle  i  must  he  re¬ 
moved  ;  only  the  extremities  being  left  to  show  where 
it  was  inserted. 

The  parts  being  thus  prepared,  we  begin  at  the  third 
ring;  where  there  are  found  four  dorsal  muscles  C,  D, 

E,  and  F.  The  first  one  C,  is  inserted  at  the  third  di¬ 
vision,  under  the  muscles  5  and  et,  where  it  communi¬ 
cates  by  means  of  some  fibres  with  the  muscle  /"  of  the 
second  ring  •,  proceeding  from  thence  obliquely  towards 
the  Intermediate  superior  line,  and  is  fixed  at  the  fourth 
division.  As  soon  as  C  is  retrenched,  the  muscle  D  is 
seen  ;  which  grows  wider  from  the  anterior  extremity: 
it  lies  in  a  contrary  direction  to  the  muscle  C,  and  is 
inserted  into  the  third  and  fourth  divisions.  The  muscle 
E  lies  in  the  same  direction  as  the  middle  C,  hut  not  so 
obliquely  ;  the  lower  insertion  is  at  the  fourth  division  j 
the  other  at  the  third,  immediately  under  C.  The 
muscle  F  is  nearly  parallel  to  I)  which  joins  it  j  the 
first  insertion  is  visible,  but  the  other  is  hid  under  the 
muscles  E  and  G  at  the  fourth  division. 

In  the  eight  following  rings,  there  are  only  two  dor¬ 
sal  muscles  5  and  of  these  D  is  the  only  one  that  is  com¬ 
pletely  seen.  It  is  very  large,  and  diminishes  gradually 
in  breadth  from  one  ring  to  the  other,  till  it  comes  to 
the  last,  sending  oft  branches  in  some  places. — E  is 
one  of  the  strait  muscles  of  the  back  ;  and  is  inserted 
under  the  dividing  muscles  5,  at  the  divisions  of  its  own 
ring. 

On  the  anterior  part  of  the  i  2th  ring  there  arc  three 
dorsal  muscles,  D,  E,  and  F.  D  is  similar  to  that  of 
the  preceding  ring,  marked  also  D,  only  that  it  is  no 
more  than  half  the  length  j  terminating  at  the  subdivi¬ 
sion  of  its  own  ring.  E  is  of  the  same  length,  and 
difters  from  the  muscle  E  of  the  preceding  ring  only- 
in  Its  direction.  F  is  parallel  to  E,  and  shorter  than 
it  j  its  anterior  end  docs  not  reach  the  twelfth  divi¬ 
sion. 

On  the  posterior  part  there  is  only  one  dorsal 
muscle,  fastened  by  some  short  ones  to  the  subdivi¬ 
sion  of  the  last  ring,  traversing  the  muscles  a  ;  and  be¬ 
ing  fixed  there  as  if  designed  to  strengthen  them,  and 
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to  vary  tlieir  direction. — x  Is  a  single  ninscle,  of  which 
the  anterior  insertion  is  visiblcj  the  other  end  being 
fixed  to  the  bottom  of  tire  foot  of  the  last  leg  its 
is  to  move  the  foot.  The  anterior  part  of  the 
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muscle  ^  branches  into  three  or  four  heads,  which 
cross  the  superior  line  obliquely,  and  are  fixed  to  the 
skin  a  little  above  it.  The  other  end  is  fastened  to  tlie 
raemlnane  T. 

i  ig-  53-  and  51.  show  the  muscles  of  the  caterpillar 
when  it  is  opened  at  the  back.  The  preparation  for 
this  view  is  to  disengage  the  fat  and  other  extraneous 
matter,  as  before  directed. 

The  first  rmg  has  'only  two  gastric  muscles  (c)  and 
(t/)  :  the  former  is  broad,  and  has  three  or  four  little 
tails  :  the  jirst  fixture  is  at  the  base  of  the  loU’er  lip, 
from  whence  it  descends  obliquely,  and  is  fixed  be- 
'tween  the  inferior  and  lateral  line.  The  small  muscle 
(rf)  is  fastened  on  one  side  to  the  first  spiraculum  ^  on 
'the  other,  a  little  lower,  to  the  intermediate  inferior 
and  lateral  line  ',  and  seems  to  be  an  antagonist  to  the 
muscle  P,  which  opens  the  spiracula.  'I'he  pastcrior 
•fixture  of  5  is  under  the  muscle  C,  near  the  skin  of  the 
heck  ;  /3  is  fixed  a  little  on  the  ether  side  of  C,  at  the 
middle  of  the  ring. 

In  the  second  ring  there  are  three  gastric  musclesj 
.gf  //,  and  i:  g  and  /i  are  fixed  at  the  folds  which  termi¬ 
nate  the  ring';  but  only  the  anterior  part  of  i  is  fixed 
there.  The  muscle  h  is  triple,  and  in  one  of  the  divi¬ 
sions  separated  into  two  parts ;  that  marked  i  comes 
nearer  the  inferior  line,  and  is  fixed  a  little  beyond  the 
middle  of  the  ring,  where  the  corresponding  nmscle  of 
the  opposite  side  is  forked  to  receive  it. 

In  the  third  ring,  the  muscle  //,  which  was  triple  in 
the  foregoing  rhigj  is  only  double  here,  that  part  which 
is  nearest  the  inferior  line  licing  broadest-;  it  has  three 
tails,  of  which  only  two  are  visible  in  the  figure.  It  is 
exactly  similar  to  that  of  the  preceding  ring  j  and  is 
crossed  in  the  same  manner  by  the  muscle  from  the  op¬ 
posite  side  of  the  ring-. 

Tlirougliout  the  eight  following  rings,  the  hiuscle  / 
which  runs  through  tnem  all  is  verv  broad  and  strong. 
The  anterior  part  of  it  is  fixed  at  the  intermediate  in¬ 
ferior  line,  on  the  fold  of  the  first  division  of  the  ring: 
the  other  part  is  fixed  beyond  the  lower  division  j  with 
this  difl’erence,  that  at  the  loth  and  litli  rings  it  is  llx- 
ed  at  the  last  fold  of  its  ring ;  whereas,  iit  the  others  it 
•passes  over  that  ring,  and  is  inserted  into  the  skin  of 
the  following  one.  In  all  these,  »the  first-extremity  of 
the  mnscic  g  is  fastened  to  the  fold  wliich  separates  the 
•ring  from  the  preceding  one,  and  is  ]>ai'allcl  to  and 
placed  at  the  side  of  it.  The  first  six  muscles  marked  g^ 
are  forked  ;  tliat  of  the  fourth  ring  being  more  so  than 
the  rest,  nor  does  it  unite  till  near  its  anterior  insertion. 
*I'he  longest  tail  lavs  hold  of  the  following,  and  is 
inserted  near  the  inferior  line  5  (he  other  inserts  itself 
near  the  same  line,  at  about  the  middle  of  its  own 
ring  ^  the  two  la'^t  do  not  branch  out  but  termi¬ 
nate  at  the  divisions,  without  reaching  the  following 
ring.  ’J'he  muscle  placed  at  the  side  of  f,  has 
nearly  the  same  direction,’  and  finishes  at  the  folds  of 
the  ring. 

The  anterior  part  of  tlic  1 2th  ring  has  only  one 
tric  muscle,  marked  v:  it  is  placed  on  the  intermediate 
inferior  line  \  and  is  inserted  at  the  folds  ot  the  upper 
division,  and  at  the  subdivision  of  ibis  ring.  Hie  lower 


part  has  a  larger  muscle  marked  c,  with  several  dlvi-* 


sions  :  one 


placed 


near  the  lateral  line 


under  b,  with  one  exlixinity  fixed 
at  the  subdivision  of  its  ring*, 
bag,  a  little  lower  than  tlie 
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the  other  to  the  fecal 
muscle  b. 

In  fig.  51.  all  the  gastric  muscles  desxjibed  in  fig. 
50.  disappeav,  as  well  as  those  lateral  and  dorsal 
ones  of  which  the  letters  are  not  to  be  found  in  tlii- 
figure. 

In  the  first  ring  are  the  gastric  muscles,  e,  f,  g, 
wliich  are  best  seen  here  :  the  first  is  narrow  and  long, 
passing  under  and  crossing  /■;  one  of  its  insertions  is  ai 
the  lower  line,  the  other  at  the  lateral,  between  the  spi¬ 
raculum  and  neck  :  yis  short,  broad,  -and  nearly  straight, 
placed  along  the  intermediate  lioe^  but  between  it  and 
the  lateral  it  passes  under  e,  and  is  fixed  to  the  fold  ot 
the  skin  which  goes  from  the  one  bag  to  the  other}  tlie 
lower  insertion  is  near  the  second  division.  There  an- 
sofhetimes  three  muscles  of  those  marked  g,  and  some¬ 
times  four  :  the  lower  parts  of  them  are  fixed  about  th* 
middle  of  the  ring,  and  the  anterior  parts  at  the  fold 
of  the  skin  near  the  neck.  Tlie  muscles  i  and  /t  are 
fixed  to  the  same  fold  }  the  other  end  of  /»  being  fixed 
under  the  muscle  n,  near  the  spiniculum.  Above  the 
Upper  end  oi  f,  a  muscular  body,  g,  may  be  seen,  ii 
is  formed  by  the  sepanilion  of  two  floating  mnsclcs. 

ITie  second  ring  has  six  gastWe  muscles,  k,  /,  ni,  //, 
o,  p.  Tlie  first  is  a  large  oblique  muscle,  with  tIiric*oi 
foUr  divisions  placed  at  the  anterior  part  ot  the  ring  . 
the  head  is  fixed  between  tlm  inferior  lihe  and  its  inter¬ 
mediate  one,  at  the  fold  of  tlie  second  -division  }  from 
wlience  it  crosses  the  inferior  line  and  its  correspondiiiL' 
muscle,  terminating  to  the  right  and  left  ot  the  liiii . 
I  is  a  iiarrow'niuscle,  whose  licail  is  fixed  to  the  told  o! 
the  second  division  ;  the  tail  of  it  lying  under  m,  and 
fastened  to  the  edge  of  the  skin  that  forms  the  cavity 
for  the  leg.  I'lie  two  muscles  marked  m  liave  the  same 
obliquity,  and  arc  placed  the  one  on  the  other  •,  the 
head  is  inserted  in  the  skin  under  the  muscle  and 
communicates  by  a  number  of  fibres  with  the  tail  ot 
the  muscle  y ;  tbeutlicreiul  is  fixed  to  the  intermediati 
inferior  line  at  the  fold  of  tJie  third  division.  Ihc  large 
and  broad  muscle  m,  covers  the  lower  edge  of  ll*e  cavi¬ 
ty  of  the  limb,  and  the  extrcinity  of  the  tail  of  /.  It 
is  fixed  first  at  the  skin,  near  the  intermediate  line, 
from  whence  it  goes  in  a  perpendiculur  direction  to¬ 
wards  w,  and  intrixlnccs  itself  under  o  and  m,  where  it 
is  fixed.  4'he  muscle  0  is  narrow  and  bent,  and  cover* 
the  edge  of  the  cavity  of  the  leg  lor  a  little  way  ;  one 
end  terminating  there,  and  the  other  finishing  at  the 
tliird  division  near  t7i,  1  liat  niaiked  p  is  alio  bent  .  it 
runs  near  the  anterior  adge  of  the  cavity  of  the  leg  ) 
one  enil  meets  the  head  of  0,  the  other  end  terminate-, 
at  a  raised  lold  near  tbc  inferior  line.  1  here  is  a  trian¬ 
gular  muscle  on  the  side  ol  tbc  lateral  muscle  0,  similar 
to  that  marked  g  in  the  following  ring }  in  this  figure 
it  is  ciTtirely  concealed  by  the  muscle  wi. 

The  third  ring  has  no  muscle  similar  to  m  ;  that 
marked  Vt  differs  only  from  that  of  the  aecood  ring 
in  being  crossed  by  the  opposite  muscle.  'lliosc  mark¬ 
ed  /,  w,  o,  /»,  ore  similar  to  (hose  ol  the  preetding  owe 
Tlic  muscle  y  is  triangular;  the  boM 
last  fold  of  the  ring  ;  on  tlie  lower 
the  mascle  0,  the  top  to  tlie  ikin  at  the  edire  of  the  ta- 
vity  for  the  ler. 

E  : 
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Micro-  The  eight  following  rings  have  the  gastric  muscles, 

^cope.  k,  /,  and  m.  The  muscle  i  is  quite  straight,  and 

'  placed  at  some  distance  from  the  inferior  line  :  it  is 
broad  at  the  fourth  ring,  but  diminishes  gradually  in 
breadth  to  the  iith.  In  the  fourth  it  is  united ;  but 
divides  into  two  heads,  which  divaricate  in  the  follow¬ 
ing  rings.  In  the  six  next  rings  these  heads  are  fixed 
nearly  at  the  same  place  with  a  and  f ;  and  in  the  other 
two  it  terminates  at  the  fold  of  the  ring.  The  anterior 
insertion  of  the  first  and  last  is  at  the  fold  where  the 
ring  begins ;  that  ot  the  six  others  is  somewhat  lower 
under  the  place  where  the  muscle  i  terminates.  The 
lower  part  of  the  oblique  muscle  k  is  inserted  in  the  skin 
near  z;  the  upper  part  at  the  intermediate  inferior 
muscle  upon  the  fold  which  separates  the  following 
ring,  but  is  wanting  in  the  nth.  The  muscle  /  is 
large,  and  co-operates  Avith  M :  in  the  opening  and 
sliutting  the  splraculum,  one  of  its  fixtures  is  near  the 
intermediate  inferior  line,  at  about  the  same  height  as 
t.  The  tail  terminates  a  little  below  the  splracu¬ 
lum. 

The  twelfth  ring  has  only  the  single  gastric  muscle 
d,  which  is  a  bundle  of  six,  seven,  or  eight  muscles  ; 
the  first  fixture  of  these  is  at  the  subdivision  of  the  ring 
near  the  inferior  line  :  one  or  two  cross  this,  and  at  the 
same  time  the  similar  muscles  of  the  opposite  side. 
Their  fixture  is  at  the  bottom  of  the  foot  j  and  their 
office  is  to  assist  the  muscle  a  in  bringing  back  the  foot, 
and  to  loosen  the  clarv  from  what  it  lays  hold  of.  One 
of  the  insertions  of  this  muscle  a  is  observed  in  this 
figure  near  d,  the  other  near  the  subdivision  of  the 

S*)  53  Fig.  52.  and  53.  show  the  organization  of  the  head 
of  the  cossus,  though  in  a  very  imperfect  manner,  as 
M.  L  yonet  found  it  necessary  to  employ  twenfy  figures 
to  explain  it  fully.  The  head  is  represented  as  it  ap¬ 
pears  when  separated  from  the  fat,  and  disengaged  from 
the  neck.  HH  are  the  two  palpi.  The  truncated 
muscles  D  belong  to  the  lower  lip,  and  assist  moving  it. 
K  shows  the  two  ganglions  of  the  neck  united.  If  are 
the  two  vessels  which  assist  in  spinning  the  silk.  L,  the 
(Esophagus.  M,  the  two  dissolving  vessels.  The  He- 
brerv  characters  Nsm  shorv  the  continuation  of  the  four 
cephalic  arteries.  In  fig.  52.  the  ten  abductor  muscles 
of  the  jaw  are  represented  by  SS,  TT,  VV,  and  Z. 
lour  occipital  muscles  are  seen  in  fig.  53.  under  ce  and 
//  Ktak  is  represented  a  nerve  of  the  first  pair  be¬ 
longing  to  the  ganglion  of  the  neck  j  ^  is  a  branch  of 
this  nerve. 

-Ig-  54-  ^  54*  exhibits  the  nerves  as  seen  from  the  under 

part ;  but  excepting  in  two  or  three  nerves,  which  may 
be  easily  distinguished,  only  one  of  each  pair  is  draevn, 
in  order  to  avoid  confusion.  The  nerves  of  the  first 
ganglion  of  the  neck  are  marked  by  capital  letters, 
those  of  the  ganglion  (a)  ol  the  head  by  Roman  let¬ 
ters  ;  the  nerves  of  the  small  ganglion  by  Greek  cha¬ 
racters.  Ihose  of  the  frontal  ganglion,  except  one,  by 
numbers. 

I  he  muscles  of  the  cossus  have  neither  the  colour 
nor  form  of  those  of  larger  animals.  In  their  natu¬ 
ral  state  they  are  soft,  and  of  the  consistence  of  a  jelly. 
Their  colour  is  a  grayish  blue,  which,  with  the  silver- 
coloured  appearance  ot  the  pulmonary  vessels,  form  a 
glorious  spectacle.  After  the  caterpillar  has  been 
soaked  for  some  time  in  spirit  of  wine,  they  lose  their 
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elasticity  and  transparency,  becoming  firm,  opaque,  Micro- 
and  white,  and  the  air-vessels  totally  disappear.  The  ^^pe. 
number  of  muscles  in  a  caterpillar  is  very  great.  The 
greatest  part  of  the  head  is  composed  of  them,  and 
there  is  a  vast  number  about  the  oesophagus,  intes¬ 
tines,  &c. ;  the  skin  is,  as  it  were,  lined  by  different 
beds  of  them,  placed  the  one  under  the  other,  and 
ranged  with  great  symmetry.  M.  Lyonet  has  been 
able  to  distinguish  228  in  the  head,  1647  in  the 
body,  and  2066  in  the  intestinal  tube,  makinsr  in  all 

3941- 

At  first  sight  the  muscles  might  be  taken  for  ten¬ 
dons,  as  being  of  the  same  colour,  and  having  nearly 
the  same  lustre.  They  are  generally  flat,  and  of  an 
equal  size  throughout  ;  the  middle  seldom  differing 
either  in  colour  or  size  from  either  of  the  extremities. 

If  they  are  separated,  however,  by  means  of  very  fine 
needles,  in  a  drop  of  some  fluid,  we  find  them  com¬ 
posed  not  only  of  fibres,  ntembranes,  and  air-vessels, 
but  likewise  of  nerves ;  and,  from  the  drops  of  oil 
that  may  be  seen  floating  on  the  fluid,  they  appear  al¬ 
so  to  be  furnished  with  many  unctuous  particles.  Their 
ends  are  fixed  to  the  skin,  but  the  rest  of  the  muscle 
is  generally  free  and  floating.  Several  of  them  branch 
out  considerably ;  and  the  branches  sometimes  extend 
so  far,  that  it  is  not  easy  to  discover  whether  they 
arc  distinct  and  separate  muscles  or  parts  of  another’. 

They  are  moderately  strong)  and  those  rvliich  have 
been  soaked  in  spirit  of  wine,  rvhen  examined  by  the 
mieroscopc,  are  found  to  be  covered  with  a  membrane 
which  may  be  separated  from  them  ;  and  they  appear 
then  to  consist  of  several  parallel  bands  lying  longi¬ 
tudinally  along  the  musele,  which,  when  divided  by 
means  of  fine  needles,  appear  to  be  composed  of  still 
smaller  bundles  of  fibres  lying  in  the  same  direction  j 
which,  when  examined  by  a  powerful  magnifier,  and 
in  a  favourable  light,  appear  twisted  like  a  small  cord. 

The  muscular  fibres  of  the  spider,  which  are  much  lar¬ 
ger  than  those  of  the  caterpillar,  consist  of  two  different 
substances,  one  soft  and  the  other  hard  ;  the  latter  be¬ 
ing  twisted  round  the  former  spirally,  and  thus  giving 
it  tJie  twisted  appearance  just  mentioned. 

There  is  nothing  in  the  cateipillar  similar  to  the 
brain  in  man.  AVe  find  Indeed  in  the  head  of  this 
insect  a  part  from  which  -all  the  nerves  seem  to  pro¬ 
ceed  )  but  this  part  is  entirely  unprotected,  and  so 
small,  tliat  it  docs  not  occupy  one-fifth  part  of  the 
head  )  the  surface  is  smooth,  and  has  neither  lobes 
nor  any  anfractuosity  like  the  human  brain.  But  if 
we  call  this  a  brain  in  the  caterpillar,  we  must  say 
that  it  has  thirteen  :  for  there  are  tAVelve  other  such 
parts  following  each  other  in  a  straight  line,  all  of 
them  of  the  same  substanee  with  that  in  the  head,  and 
nearly  of  the  same  size )  and  from  them,  as  well  as 
from  that  in  the  head,  the  nerves  are  distributed  through 
the  body. 

The  spinal  marrow  in  the  cossus  goes  along  the 
belly  5  is  very  small,  forking  out  at  intervals,  nearly 
of  the  same  thickness  throughout,  except  at  the  gan¬ 
glions,  and  is  not  enclosed  in  any  ca-.e.  It  is  liy  no 
means  so  tender  as  in  man  ;  but  has  a  great  degree 
of  tenacity,  and  does  not  break  without  a  consider¬ 
able  degree  of  tension.  The  substance  of  the  gan¬ 
glion  difl’ers  from  that  of  the  spinal  marrow,  as  no 
vessels  can  be  discovered  in  the  latter  j  but  the  for¬ 
mer 
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raor  are  full  of  very  delicate  ones.  There  are  94 
principal  nerves,  which  divide  into  inumerahle  ramifi¬ 
cations. 

The  cossus  has  two  large  tracheal  arteries,  creeping 
under  the  skin  close  to  the  splracula :  one  at  the  right 
and  the  other  at  the  left  side  of  the  insect,  each  of 
tiiem  communicating  with  the  air  by  means  of  nine 
splracula.  They  are  nearly  as  long  as  the  whole  ca¬ 
terpillar  5  beginning  at  the  first  spiraculum,  and  ex¬ 
tending  somewhat  farther  than  the  last ;  some  branches 
also  extending  quite  to  the  extremity  of  the  body. 
Round  each  spiraculum  the  trachea  pushes  forth  a 
great  number  of  branches,  which  are  again  divided 
into  smaller  ones,  and  these  further  subdivided  and 
spread  through  the  whole  body  ot  the  caterpillar.  The 
tracheal  artery,  with  all  its  numerous  ramifications,  are 
open  elastic  vessels,  which  may  be  pressed  close  toge- 
tlier,  or  drawn  out  considerably,  but  return  imme¬ 
diately  to  their  usual  size  when  the  tension  ceases. 
They  are  naturally  of  a  silver  colour,  and  make  a 
beautiful  appearance.  This  vessel,  with  its  principal 
branches,  is  composed  ot  three  coats,  which  may  be 
separated  from  one  another.  The  outmost  is  a  thick 
membrane  furnished  with  a  great  variety  of  fibres, 
which  describe  a  vast  number  ot  circles  round  it,  com¬ 
municating  with  each  other  by  numerous  shoots.  The 
second  is  very  thin  and  transparent,  without  any  par¬ 
ticular  v'essel  being  distinguishable  in  it.  1  he  third  is 
composed  of  scaly  threads,  generally  of  a  spiral  form  j 
and  so  near  each  other  as  scarcely  to  leave  any  inter¬ 
val.  They  are  curiously  united  with  the  membrane 
whlcl)  occupies  the  intervals  5  and  torm  a  tube  which 
is  alvvavs  open,  notwithstanding  the  flexure  of  the  ves¬ 
sel.  There  are  also  many  other  peculiarities  in  its  struc¬ 
ture.  J'he  principal  tracheal  vessels  divide  into  ^^26 
difterent  branches. 

The  heart  of  the  cossus  is  very  different  from  that  of 
larger  animals,  being  almost  as  long  as  the  animal  it¬ 
self.  It  lies  immediately  under  the  skin  at  the  top  of 
tlie  back,  entering  the  head,  and  terminating  near  the 
mouth.  Towards  the  last  rings  of  the  body  it  is  large 
and  capacious,  diminishing  veiy  much  as  it  approaches 
the  head,  from  the  fourth  to  the  twelfth  division.  On 
both  sides,  at  each  division,  it  has  an  appendage,  which 
partly  covers  the  muscles  ot  the  back,  but  which, 
growing  narrower  as  it  approaches  the  lateral  line,  it 
forms  a  number  of  irregular  lozenge-shaped  bodies.— 
This  tube,  however,  seems  to  perform  none  of  the  func¬ 
tions  of  the  heart  in  larger  animals,  as  we  find  no  ves¬ 
sel  opening  into  it  which  answers  cither  to  the  aorta  or 
vena  cava.  It  is  called  the  heart,  because  it  is  general¬ 
ly  filled  with  a  kind  of  lymph,  which  naturalists  have 
supposed  to  be  the  blood  ot  the  caterpillar;  and  because 
in  all  caterpillars  which  have  a  transparent  skin,  we  may 
perceive  alternate  regular  contractions  and  dilatatioiis 
along  the  superior  line,  begiuning  at  the  eleventh  ring, 
and  proceeding  from  ring  to  ring,  trom  the  fourth ; 
whence  this  vessel  is  thought  to  be  a  string  or  row  ot 
hearts,  'riiere  are  two  white  oblong  bodies  which  join 
the  heart  near  the  eighth  division  ;  and  these  liave  been 
called  renifornt  bodies,  trom  their  iiavlng  soiiHWvhat  of 
the  shape  of  a  kidney. 

'I'lic  most  considerable  part  ot  the  whole  caterpillar 
with  regard  to  bulk  is  the  corpus  crassum.  It  is  the 
first  and  onlv  substance  that  ii  seen  on  openiitg  it.  it 
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forms  a  kind  of  sheath  which  envelopes  and  covers  all  Mi,  r<, 
the  entrails,  and,  introducing  itself  into  the  heail,  enters 
all  the  muscles  of  the  body,  filling  the  greatest  part  of 
th  c  empty  spaces  in  the  caterpillar.  It  \ery  much  re¬ 
sembles  the  configuration  of  the  human  brain,  and  is  of 
a  milk-white  colour. 

The  CESophagus  descends  from  the  bottom  of  the 
mouth  to  about  the  fourth  division.  The  fore  part, 
which  is  in  the  head,  is  fleshy,  narrow,  and  fixed  by 
diil’erent  muscles  to  the  crie.taceous  jiaits  of  it;  tlie 
lower  pai’t,  which  passes  into  the  body,  is  wider,  and 
forms  a  kind  of  membranaceous  bag,  covered  with 
very  small  muscles ;  near  the  stomach  It  is  narrower, 
and,  as  It  wx're,  confined  by  a  strong  ner\e  fixed  to  it 
at  distant  intervals.  The  ventricle  begins  a  little  above 
the  fourth  division,  where  the  oe^ojihagus  ends,  and 
finishes  at  the  tenth.  It  Is  about  seven  times  as  long 
as  broad  ;  and  the  anterior  part,  which  Is  broadest,  is  ge¬ 
nerally  folded.  These  folds  diminish  with  the  bulk  as 
it  approaches  the  intestines  ;  the  surface  is  covered  with 
a  great  number  of  aerial  vessels,  and  opens  into  a  tube, 
which  M.  Lyonet  culls  the  large  intestine. — There  are 
three  of  these  large  tubes,  each  of  which  difl'ers  so  much 
from  the  rest,  as  to  require  a  particular  name  to  distin¬ 
guish  it  from  them. 

The  two  vessels  from  which  the  cossus  spins  its  silk 
are  often  above  three  inches  long,  and  are  dislingiii-.lied 
into  three  parts  ;  the  anterior,  intermediate,  and  poste¬ 
rior.  It  has  likewise  two  other  vessels,  wliicli  are  sup¬ 
posed  to  prepare  and  contain  the  liquor  for  di'solvmg 
the  wood  on  which  it  feeds. 

Fig.  jj.  shows  the  wing  of  an  earwig  magnified  ;  Piute 
a  represents  it  of  the  natural  size.  The  wings  of  this tt C.M.IV. 
insect  arc  so  artificial ly  folded  up  imdir  'licit  cn'cs,  ‘‘ft 
that  few  people  imagine  they  have  any.  Indeed,  they 
very  rarely  make  use  ol  their  wings.  I  he  cases  under 
which  they  are  concealed  are  not  more  than  a  sixth  part 
of  the  size  of  one  wing,  tliongh  a  'luall  part  ol  the 
wing  may  be  discovered,  on  a  care  ltd  inspection,  pro¬ 
jecting  from  under  them.  1  he  upper  part  of  the  wing 
is  cnistaceous  and  opaque,  hut  the  uiuler  part  is  bi  aii- 
tifullv  transparent.  In  putting  up  their  wings,  they 
first  fold  hack  the  parts  M5,  and.  then  shut  op  the 
rihs  like  a  fan;  tiie  strong  muscles  list  d  for  this  pui|H)-c 
being  seen  at  the  npp<  r  part  of  the  figure.  Some  of 
the  ribs  are  extended  from  tlie  centre  to  tlie  outer  i  dgr  , 
others  only  from  the  edge  about  half  wav  :  but  they 
are  all  united  by  a  kind  of  land,  at  a  small  but  equal 
distance  from  the  edge  ;  tlic  wliole  evidently  cwntriM-d 
to  sttengthen  the  wing,  and  f.cililatc  its  i arious  mo¬ 
tions.  The  insect  itself  dilVcis  i.  ty  little  in  ap|H-an.ncc 
in  its  three  dllleniil  'lati'.  De  <Mtr  a"irls,  lli.it  the 
female  liatciici  eggs  like  a  hen,  and  broo.Lsour  b.  r 
young  ones  as  a  btn  does.  ^ 

Fig.  ;6.  1 1  presents  a  wing  of  llw  \ 

magnified,  it  is  an  ins.ct  whieli  'cldont  lives  niorr 
than  two  or  llirte  il.iV'.— The  wines  are  uiarU  ol  .1 
length,  and  t  xaetlv  similiii  to  one  niiotbri.  '1 1  >  an 

composed  of  fine  deli,  .ite  nerves,  uqoilurlv  auJ  .1.-.  ant- 
Ivdi- posed  as  in  the  rn;ure,  U  .iutifullv  a.kirn.  .1  with 
hair-,  and  lightly  tinge.l  with  .:n  eii.  I  V  I-mIv  .«  of  a 
fine  green  colour;  and  its  ey.s  upia  ar  like  two  t.ur- 
nished  beads  of  gold,  wlieiue  it  lias  ubtain.  J  ih-  nem. 
of  eo/f/.z;  zyr.  ’I  liis  in-r.  t  lavs  its  rggs  on  tb- 
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colour,  and  eacli  of  them  fixed  to  a  little  pedicle  or 
foot-stalk, -by  which  means  -thev  stand  olf  a  little  from 
the  leaf,  appearing  like  the  fructification  of  some  of 
the  mosses*  The  larva  proceeding  from  these  eggs  re¬ 
sembles  that  of  the  coccinella  or  lady-cow,  hnt  is  mucli 
more  handsome.  .Like  that,  k  feeds  upon  aphides  or 
pucerons,  sucking  their  blood,  and  forming  Itself  a  case 
with  their  dried  bodies ;  in  which  it  changes  into  the 
pupa  state,  from  whence  tliey  afterwarils  emerge  in  the 
form  of  a  fly . 

Fig.  E,  F,  I,  represent  the  dust  of  a  moth’s  wing 
magnified.  'This  is  of  different  figures  in  different 
moths.  The  natural  size  of  these  small  plumes  is  re¬ 
presented  at  H. 

Tij;.  57.  Fig.  57.  shows  a  part  of  the  cornea  of  the  llbellula 
magnified.  In  some  positions  of  the  light,  the  sides  of 
the  hexagons  appear  of  a  fine  gold  colour,  and  divided 
by  three  parallel  lines.  The  natural  size  of  the  part 
magnified  is  shown  at  b. 

Fig.  58.  ■  >  Fig.  58.  shows  the  part  c  of  a  lobster’s  cornea  mag¬ 

nified. 

SP*  Fig.  59.  shows  one  of  the  arms  or  horns  of  the  lepas 
anatifera,  or  barnacle,  magnified  j  its  natural  size  being 
represented  at  d.  Each  horn  cons'ists  of  several  joints, 
and  each  joint  is  furnished  on  the  concave  side  of  the 
arm  with  long  hairs.  AVhen  viewed  in  the  microscope, 
the  arms  appear  rather  opaque  5  but  they  may  be  ren- 
dered  transparent,  and  bcconre  a  most  beautiful  ol)ject, 
by  extracting  out  of  the  interior  cavity  a  bundle  of 
Longitudinal  fibres,  which  runs  the  whole  length  of  tlie 
arm.  Mr  Needham  thinks  that  the  motion  and  use  of 
these  arms  may  illustrate  the  nature  of  the  rotatory  mo¬ 
tion  in  the  wlieel-aniinal.  In  the  ini<lst  of  the  arms  is 
an  hollow  trunk,  consisting  of  a  jointwl  hairy  tube. 
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which  encloses  a  long  round  tongue  that  can  he  push¬ 
ed, occasionally  out  of  the  tube  or  sheath,  and  retract¬ 
ed  occasionally.  The  mouth  - of  the  animal  consists  of 
six  lamlncE,  which  go  off  with  a  bend,  indented  like  a 
saw  on  the  convex  edge,  and  by  their  circular  disposi¬ 
tion  are  so  ranged,  that  the  teeth,  in  the-  alternate  ele¬ 
vation  and  depression  of  each  plate,  act  against  what¬ 
ever  comes  between  them.  .  'I  he  plates  are  placed  to¬ 
gether'  in  such  a  niaiiner,  that  to  the  naked  <  ye  they 
form  an  aperture  not  much  uidiko  the.moutli  of  a  con¬ 
tracted. purse. 

Fig.,  60.  allows' the  apparatus-  of  The  tuhanus  or  gad- 
■  which  it  pierces  the  skin  of  horses  and  oxen,  in 

order  to  Stick  the  blood.  The  whole  is  contained  in  a 
fleshy  case,  not  expressed  in  the  figure.  Tlie  feelers  a  a 
ate  of  a  spongy  texture  and  gray  Coloured,  covered  with 
.siiort  hairs.  They  arc  united  to  the  lieatl  by  a  small 
joint  of  the  same  substance.  They  defend  the  other 
parts  of  the  apparatus,  being  laid -upon  it  side  by  side 
whenever  the  animal  stings,,  and  thus  preserve  it  from 
external  injury.  The  wound  is  made  by  the  two  lan¬ 
cets  b  b  and  B,  which  are  of  a  delicate  structure,  but 
very  sharp,  formed  like  the  dissecting  knife  of  an  ana¬ 
tomist,  groxvlng  gradually  thicker  to  the  back. — The 
two  instruments  c  c  and  C,  appear  as  if  intended  to  en¬ 
large  the  wound,  by  irritating  the  parts  round  it ;  for 
which  they  are  jagged  or  toothed.  They  may  also 
serve,  from  their  hard  and  horny  texture,  to  defend  the 
tube  e  E,  which  is  of  a  softer  nature,  and  tubular  to  ad¬ 
mit  the  blood,  and  convey  it  to  the  stomach,  lliis  part 
is  totally  enclosed  in  a  line  d  D,  which  entirely  covers 
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it.  These  parts  are  drawm  separately  at  B,  C,  1),  E. 

Dc  Geer  observes,  that  only  the  females  suck  tlie  blood 
of  animals  *,  and  Reaumur  Informs  us,  that  having  made 
one,  that  had  sucked  its  fill,  disgorge  itself,  the  blood 
it  threw  up  appeared  to  him  to  be  more  than  the  whole 
body  of  the  insect  could  have  contained.  The  natural 
size  of  this  apparatus  is  shown  at  /i 

Fig.  61.  shows  a  bit  of  the  .skin  of  a  lump-fish  (r^r- Fi.r  5^, 
cloptcrus)  magnified.  ^Ylien  a  good  specimen  of  this 
can  be  procured,  it  forms  a  most  beautiful  object.  The 
tubercles  exhibited  in  the  figure  prol^ably  secrete  an 
unctuous  juice. 

Fig.  62.  shows  the  scale  of  a  sea  perch  found  on  the  Fig.  6t, 
English  coast  j  the  natural  size  is  exhibited  at  //. 

Fig.  63.  the  scale  of  an  h-addock  magnified  j  its  na-  Fit.  tf-, 
tural  size  as  within  the  circle. 

Fig.- 64.  the  scale  of  a  parrot  fish  from  the  West  Ifl-rig.  64. 
dies  magnified  j  /  the  natural  size  of  it. 

Fig.  65.  the  scale  of  a  kind  of  perch  in  the  West  In- 
dies  magnified  j  k  the  natural  size  of  the  scale. 

Fig.  66.  part  -of  the  skin  of  a  . sole  fish,  as  viewed  Fig.  66* 
through  an  opaque  mlscroscopc  ;  the  magnified  part  in 
its  real  size,  sliown  at  /. 

The  scales  of  fishes  aflbi’d  a  gieat  variety  of  beauti¬ 
ful  objects  for  tlie  microscope.  Some  arc  long  ;  others 
round,  square,  &,c.  varying  considerably  not  only  in 
dilferent  fislies,  hot  even  in  dlfl’erent  parts  of  the  same 
fish.  Eeeuwcnhoeck  supposed  them  to  consist  of  an 
infinite  nuinhcr  of  small  scales  or  strata,  of  which  thoso 
next  to  tlie  body  of  the  fish  arc  the  largest.  When 
viewed  by  the  microscope,  we  find  some  of  them  ot- 
nameiiti’d  with  a  prodigious  inimher  of  concentric  flu- 
tliigs,  too  near  each  other,  and  too  fine,  to  he  easily 


endmcratiid.  'J'hese  flutiiigs  arc  frt(|uently  traversed  by 
otlici's  diverging  from  the  centre  *01’  tlie  scale,  and  ge¬ 
nerally  proceeding  from  tliciicc  in  a  straight  line  to  the 
circumfercncci 

For  more  full  illfonnation  concerning  tliese  and 
otlicr  microscopical  objects,  the  reader  may  consult 
Mr'-Adams’s  JCssays  on  the  Microscope,  who  has  made 
the  most  valuable  collection  that  lias  yet  appeared  on 
tlie  suliject.  See  also  the  articles  AlviM At/CUi.K,  Cky- 
stallizatioK,  Folyi’E,  FL-axts,  and  Wool),  in  the 

•  present  work. 

'MIDAS,  in  fabtrlous  historv,  a  famous  king  of 
'  Phrygia,  who  having  received  Bacchus  with  great 
magnificence,  that  god,  out  of  gratitude,  ofl’ered  to 
gi-ant  him  wIiateveiTie  should  ask.  iNlidas  desired  that 
every  thing  lie  toirclicd  should  be  changed  into  gold. 
Bacchus  consented  5  and  ISIidas,  wltli  extreme  pleasure, 

•  every wliere  found  the  effects  of  liis  touch.  But  he  had 
soon  reason  to  repent  of  his  folly  ;  for  wanting  to  cat 
and  drink,  the  aliments  no  sootier  entered  his  mouth 
than  tlicy  V/ere  changed  into  gold.  This  obliged  him  to 
have  recoiH-sc  to  Bactluis  again,  to  beseech  him  to  re¬ 
store  iiim  to  his  former  state  J  on  which  the  god  ordered 
him  to  bathe  in  the  river  Pactolus,  which  from  thence¬ 
forward  had  golden  .sands.  Some  time  after,  being 
chosen  judge  between  Pan  and  Apollo,  lie  gave  an- 

'other  Instance  of  his  folly  and  bad  taste,  in  preferring 
Pan’s  music  to  Apollo’s  }  on  which  the  latter  being 
enragt'd,  gave  Iilni  a  pair  of  asses  ears.  This  Midas 
attempted  to  conceal  from  the  knowledge  of  his  sub¬ 
jects  :  but  one  of  his  servants  saw  the  length  of  his  ears, 
and  being  unable  to  keep  the  secret,  yet  afraid  to  re¬ 
veal 
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Iv:iJa»  veal  It  fi’om  apprehension  of  the  king’s  resentment,  he 
11  opened  a  hole  in  the  earth,  and  after  he  had  whispered 
Middle-  tjjat  Midas  had  the  ears  of  an  ass,  he  covered  the 

t  place  as  before,  as  if  he  had  buried  his  words  in  tlie 

ground.  On  that  place,  as  the  poets  mention,  grew  a 
number  of  reeds,  which  when  agitated  by  the  wind  ut¬ 
tered  the  same  sound  that  had  been  buried  beneath,  and 
published  to  the  world  that  Midas  had  the  ears  of  an 
ass.  Some  explain  the  fable  of  the  cars  of  Midas,  by 
tlie  supposition  that  he  kept  a  number  of  informers  and 
spies,  w'ho  were  continually  employed  in  gathering 
every  seditious  word  that  might  drop  from  the  mouths 
of  his  subjects.  Midas,  according  to  Strabo,  died  of 
drinking  bull’s  hot  blood.  This  he  did,  as  Plutarch 
mentions,  to  free  himself  from  the  numerous  ill  dreams 
which  continually  tormented  him.  Midas,  accoiding 
to  some,  was  son  of  Cybcle.  He  built  a  town  which  he 
called  Aiicyrce. 

Midas,  Ear-shdl.  See  Hamotis,  Conchology 
Infhx. 

MID-IIEAVEV,  the  point  of  the  ecliptic  that  culmi¬ 
nates,  or  in  which  it  cuts  the  meridian. 

MIDDLEBUKG,  one  of  the  Friendly  islands  in 
the  South  sea.  The  island  was  first  discovered  by 
Tasman,  a  Dutch  navigator,  in  January  1642-3’,  and 
is  called  by  the  natives  FJfl- Oo-Ji7ie :  it  is  about  16 
miles  from  north  to  south,  and  in  the  widest  part  about 
8  miles  from  east  to  west.  The  skirts  are  chiefly  laid 
out  in  plantations,  the  soutli-west  and  north-west  sides 
especially.  The  interior  parts  are  but  little  cultiva¬ 
ted,  though  very  capable  of  it :  hut  this  neglect  adds 
greatly  to  the  beauty  of  the  island  for  here  are  agree¬ 
ably  dispersed  groves  of  cocoa-nuts  and  other  trees, 
lawns  covered  with  thick  grass,  here  and  there  planta¬ 
tions  and  paths  leading  to  every  part  of  the  island,  in 
such  beautiful  disorder,  as  greatly  to  enliven  the  pro¬ 
spect.  Tlip  hills  are  low  ;  the  air  is  delightful ;  but 
unfortunately  water  is  denied  to  this  charming  spot. 
Yams,  with  other  roots,  bananas,  and  bread  fruit,  are 
the  principal  articles  of  food  ;  but  the  latter  appeared 
to  be  scarce.  Here  is  the  pepper-tree,  or  ava  uvo, 
with  which  they  make  an  intoxicating  liquor,  in  the 
same  disgusting  manner  as  is  practised  in  the  Society 
islands.  Here  are  several  odoriferous  trees  and  shrubs, 
particularly  a  species  ot  the  lemon  tribe ;  and  the  bo¬ 
tanical  gentlemen  met  with  various  new  species  of  plants. 
Here  also  arc  a  few  hogs  and  fowls. 

There  are  no  towns  or  villages  j  most  of  the  houses 
are  built  in  plantations,  which  are  laid  out  in  different 
parts,  with  no  other  order  than  what  convenience  re¬ 
quires.  They  are  neatly  constructed,  but  are  less 
roomv  and  convenient  than  those  in  the  Society  isles. 
The  floors  arc  a  little  raised,  and  covered  with  thick 
strong  mats.  The  same  sort  of  matting  serves  to  enclose 
them  on  the  windward  side,  the  others  belng^  open. 
They  have  little  areas  before  most  of  them,  which  are 
planted  round  with  trees  or  ornamental  shrubs,  whose 
fragrance  perfumes  the  air.  T  heir  household  furniture 
consists  of  a  few  wooden  platters,  cocoa-nut  shells,  and 
pillows  made  of  wood,  and  shapi  d  like  lour  footed 
stools  or  forms:  their  common  clothing,  with  the  addi¬ 
tion  of  .a  mat,  serves  them  for  bedding. 

The  natives  are  of  a  clear  inahogJiny  or  chesnut 
brown,  with  black  hair,  in  short  frizzled  curls,  winch 
seems  to  be  burnt  at  the  tips  j  their  bewrds  are  cut  or 


shaven.  The  general  stature  of  the  men  is  equal  to  Middle- 
our  middle  size,  from  five  feet  three  to  five  feet  ten  turg. 
inches  ’,  the  proportions  of  the  body  arc  very  fine,  and 
the  contours  of  the  limbs  extremely  elegant,  though 
something  more  muscular  than  at  Otabeltc,  which 
may  be  owing  to  a  greater  and  more  constant  exertion 
of  strength  in  their  agriculture  and  domestic  economy. 

Their  features  arc  extremely  mild  and  pleasing  j  and 
differ  from  the  old  Otaheitan  faces  in  iK-ing  more  oh 
long  than  round,  the  nose  sharper,  and  the  lips  ratiicr 
tliinner.  The  women  are,  in  general,  a  few  inches 
shorter  than  tlie  men,  but  not  so  small  as  the  lower 
class  of  women  at  the  Society  islands.  The  practice 
of  puncturing  the  skin,  and  blacking  it,  which  U 
calh  d  tattoii’i/ig,  is  in  full  force  among  the  men  here, 
for  their  belly  and  loins  arc  vci’y  strongly  niaikcd  in 
configurations  more  compounded  than  those  at  Ota- 
heitc.  The  tenderest  parts  of  the  body  were  not  free 
from  these  punctures ;  the  application  of  which,  besides 
being  very  painful,  must  be  extremely  dangerous  01 
glaiululous  extremities. 

The  men  in  general  go  almost  nakpd,  having  only 
a  small  piece  of  dloth  round  the  loins,  but  some  wrap 
it  in  great  abundance  round  them  Irom  their  waist ; 
this  cloth  is  manufactured  much  like  that  at  Ota- 
htitc,  but  overspread  with  a  strong  glue,  which  make- 
it  stift',  and  fit  to  resirt  the  wet.  The  women  are 
likewise  covered  from  the  waist  downwards;  they  often 
have  loose  necklaces,  consisting  of  several  strings  of 
small  shells,  seeds,  tectli  of  fishes  ;  and  in  the  middle 
of  all,  the  round  operculum,  or  cover  of  a  shell  as  large 
as  a  trown-piece.  The  men  frequently  wear  a  string 
round  their  necks,  from  whicli  a  motber-of-prarl  shell 
hangs  down  on  the  breast  j  both  the  ears  of  the^  wo¬ 
men  were  perforated  whh  two  boles,  and  a  cylinder 
ent  out  of  tortoise-shell  or  bone  was  stuck  through 
both  the  holes.  The  most  remarkable  ciicimistance 
observed  of  this  people  was,  that  most  of  them  wanted 
the  little  finger  on  one,  and  sometimes  on  both  hands  . 
the  difference  of  sex  or  age  did  not  exempt  ihi  ni  from 
this  amputation  ;  for  even  among  the  few  children 
that  were  seen  running  about  naked,  the  greater  part 
had  already  siiflcrcd  such  loss.  'I  bis  eircunistancc  was 
oliscrvcd  by  I'asman.  Another  sinpularify  which  was 
observed  to  be  very  general  among  tin  s*-  p<  ople,  was 
a  round  spot  on  each  ebeek-bone,  wbicli  ap|x  arrd  to 
liave  been  burnt  or  blistered.  On  some  it  rnu  d  t. 
have  been  recently  made,  on  others  it  was  covrnd 
with  scurf,  and  many  had  only  a  slight  mark  ol  its 
fornur  existence:  how,  or  for  what  pur|»o'w  it  was 
made,  could  not  be  Irnmt.  Tlic  wonu-n  h»  re,  m  ge 
neral,  were  reserved;  and  turned,  with  di'-i.ust,  front 
the  imnioib  rt  beliaviour  of  iiiigovi  mable  .  amen  tb.  re 
were  not,  however,  wanting  s.)iiie  who  app<  an  d  to  U 
of  easy  virtue,  and  invited  their  lov.Eii  with  U  .  imwu 
gestures.  The  langoaire  sjxikcii  hen-  is  soft,  ..r.d  nt 
unplcnsing;  .and  what.ver  they  snid  was  spok.  n  in  a 
kind  of  singing  tone.  Omai  and  Mahine,  whon.r 
both  piwngerson  board  the  hip,  at  tir.ld.-  lnn  •‘•St 
the  lanL'uacc  was  totally  new  and  iinint-  •.  V.  I. 
llum;  liow.  ver  the  affinity  of  -.xti  .l  '  ’r*  ■  Inn 
pointed  out,  they  ‘oon  caught  the  parficular  iii.~  .t- a- 
tion  of  this  Hiah-rt,  and  e„n\..^d  n  .>•  h  belter  ■  . 
the  natives  than  ativ  on  board  tbe  ships  fi  d  b-i.. 
done,  after  a  long  Iiitcrfoursc.  Tbeyh.  rtb.  i.  -t 
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Middle-  Cst  ornaments  imaginable,  consisting  of  a  number  of 
barg,  little  flat  sticks,  about  five  inches  long,  of  a  yellow 
~  l*ke  box,  firmly  and  elegantly  connected  toge- 

1 — -  ' "  tl>er  at  the  bottom  by  a  tissue  of  the  fibres  of  cocoa- 

nut,  some  of  which  were  of  their  natural  colour,  and 
others  dyed  black  j  the  same  fibres  were  likewise  used 
iu  the  making  of  baskets,  the  taste  of  which  was  high¬ 
ly  elegant,  and  varied  into  different  forms  and  pat¬ 
terns.  Their  clubs  are  of  a  great  variety  of  shapes, 
and  many  of  them  so  ponderous  as  scarcely  to  be  ma¬ 
naged  with  one  hand.  The  most  common  form  was 
quadrangular,  so  as  to  make  a  rhomboid  at  the  broad 
end,  and  gradually  tapering  into  a  round  handle  at  the 
other.  Far  the  greater  part,  were  carved  all  over  in 
many  chequered  patterns,  which  seemed  to  have  re¬ 
quired  a  long  space  of  time,  and  incredible  patience, 
to  work  up  j  as  a  sharp  stone,  or  a  piece  of  coral,  are 
the  only  tools  made  use  of :  the  whole  surface  of  the 
plain  clubs  was  as  highly  polished  as  if  an  European 
workman  had  made  them  with  the  best  instruments : 
Besides  clubs,  they  have  spears  of  the  same  wood, 
which  were  sometimes  plain  sharp  pointed  sticks,  and 
sometimes  barbed  with  a  sting-ray’s  tall.  They  have 
likewise  bows  and  arrows  of  a  peculiar  construction  ; 
the  bow,  which  is  six  feet  long,  is  about  tbe  thick¬ 
ness  of  a  little  finger,  and  when -slack,  forms  a  slight 
curve  ;  its  convex  part  is  channelled  with  a  slmrle 
deep  groove,  in  which  the  bow-string  is  lodged.  The 
arrow  is  made  of  reed,  near  six  feet  long,  and  pointed 
with  hard  wood :  when  the  bow  is  to  be  bent,  instead 
of  drawing  it  so  as  to  increase  the  natural  curvature, 
they  draw  it  the  contrary  way,  make  it  perfectly 
straight,  and  then  form  the  curve  on  the  other  side. 
Most  ot  their  canoes  have  outriggers,  made  of  poles  j 
and  their  workmanship  is  veiy  admirable  :  two  of 
these  canoes  are  joined  together  with  a  surprising  ex¬ 
actness,  and  the  whole  surface  receives  a  very  cu¬ 
rious  polish.  'I  heir  paddles  have  short  broad  blades, 
something  like  those  at  Otaheite,  but  more  neatly 
tvTought  and  of  better  wood. 

They  keep  their  dead  above  ground,  after  the  man¬ 
ner  of  the  Society  islands  j  as  a  corpse  was  seen  depo¬ 
sited  on  a  low  hut. 

Here  were  seen  several  men  and  women  afflicted 
with  leprous  diseases,  in  some  of  whom  the  disorder 
had  risen  to  a  high  degree  of  virulence  :  one  man  in 
particular  had  his  back  and  shoulders  covered  with  a 
large  cancerous  ulcer,  which  was  perfectly  livid  with¬ 
in,  and  of  a  blight  yellow  all  round  the  edges.  A 
woman  was  likewise  unfortunate  enough  to  have  her 
face  destroyed  by  it  in  the  most  shocking  manner  j 
there  was  only  a  hole  left  in  the  place  of  her  nose  ;  her 
cheek  was  swelled  up,  and  continually  oozing  out  a 
purulent  matter  ;  and  her  eyes  seemed  ready  to  fall  out 
ot  her  head,  being  bloody  and  sore.  Though  these  were 
some  of  the  most  miserable  objects  that  could  possibly 
be  seen,  yet  tbey  seemed  to  be  quite  unconcerned  about 
their  misfortunes,  and  traded  as  briskly  as  any  of  the  rest. 

jMIUDiil.HAM,  a  town  in  the  north  riding  of 
^  orksfiire,  situated  on  the  river  Lie,  255  miles  from 
London.  It  had  once  a  castle,  where  was  born  Ed¬ 
ward  prince  of  Wales,  only  son  of  Richard  HI;  and 
is  noted  for  a  woollen  manufactcry  and  frequent  horse¬ 
races.  Its  market  is  on  Monday  ;  and  fairs  Nov.  6. 
and  y.  The  town  stands  on  a  rising  ground  ;  and  the 
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castle  was  formerly  moated  round  by  the  help  of  a 
spring  conveyed  in  pipes  from  the  higher  grounds.  The  liam 
population  in  1 81 1  was  714.  || 

MIDDLESEX,  a  county  of  England,  which  de- 
rives  its  name  from  its  situation  amidst  the  three  king-  * 
doms  of  the  East,  M  est,  and  South  Sa.xons.  It  ia 
bounded  on  the  north  by  Hertfordshire  ;  on  the  south 
by  the  river  Thames,  which  divides  it  from  Surry  ;  on 
the  west  by  the  river  Colne,  which  separates  it  from 
Buckinghamshire;  and  on  the  cast  by  the  river  Lea. 
which  divides  it  from  Essex.  It  extends  about  23 
miles  in  lengtb,  but  hardly  14  in  breadth,  and  is  not 
more  than  irj  in  circumference;  but  as  it  compre¬ 
hends  the  two  vast  cities  of  London  and  Westminster, 
w  hich  are  situated  in  the  south-east  part  of  the  coun¬ 
ty,  it  is  by  far  the  wealthiest  and  most  populous 
county  in  England.  It  Is  divided  into  602  liberties, 
containing  200  parishes,  besides  a  vast  number  of  cha¬ 
pels  of  case,  and  5  market  towns,  exclusive  of  the  cities 
ot  London  and  Westminister.  The  air  is  very  pleasant 
and  healthy'.  I  he  soil,  which  is  gravelly,  produces  plen¬ 
ty  of  corn,  and  the  county  abounds  with  fertile  meadow.s 
and  gardeners  grounds.  In  a  word,  the  greater  part  of 
the  county  is  so  prodigiously  assisted  by  the  rich  com¬ 
post  from  liondon,  that  the  whole  of  tbe  cultivated  part 
may  be  considered  as  a  garden.  The  natural  produc¬ 
tions  are  cattle,  corn,  and  fruit ;  but  its  manufactures 
are  too  many  to  be  enumerated  here,  there  being  hard¬ 
ly  a  single  manufacture  practised  in  Great  Britain  but 
what  is  also  established  in  this  county. — Though  Lon¬ 
don  is  the  chief  city,  Brentford  is  the. county  town 
where  the  members  of  parliament  are  elected.  In  i8ii 
It  contained  I  26,269  houses,  and  9^4.358  inhabitants 
in  towns,  and  8670  houses,  and  48,918  inhabitants  in 
the  country,  making  altogether  953,276  inhabitants. 

•Sec  Middlesex,  Supplement. 

Middlesex  is  also  the  name  of  four  difl'erent  coun¬ 
ties  in  the  Lnited  States  of  America;  one  of  them  is 
in  Massachussets,  another  in  Connecticut,  a  third  in 
New  Jersey,  and  the  fourth  in  ^  irginia. 

MIDDLETON,  Du  Conyers,  a  very  celebrated 
English  divine,  the  son  ol  a  clergyman  in  Yorkshire, 
was  born  at  Richmond  in  1683.  He  distinguished  him¬ 
self,  w’hile  fellow  of  Trinity  college,  Cambridge,  bv 
his  controversy  with  Dr  Bentley  his  master,  relating  to 
some  mercenary  conduct  of  the  latter  in  that  station. 

He  afterwards  had  a  controversy  with  the  whole  bodv 
of  physicians  on  the  dignity  of  the  medical  profession  ; 
concerning  which  he  published  IJe  wedirorvm  apml  ir- 
tcrcsJ\o7nan()S  degentiutn  condilione  diysi  riutio ;  fjva,  cen¬ 
tra  vtros  cclebcrn'j7tos  Jaculnnii  Spo/nmn  cf  T{lc//a7'd7/77i 
Mcadi/1777,  servihm  aitpic  ignohilc77t  «/?;?  J'/iissc  ostc7/di- 
tur :  and  in  the  course  of  this  dispute  much  resentment 
and  many  pamphlets  appeared.  Hitherto  he  had 
stood  well  w'ith  his  clerical  brethren  ;  but  he  drew'  the 
resentment  of  the  church  on  him  in  1729,  by  writing 
“  A  Letter  from  Rome,  showing  an  exact  conformitv 
between  Popery  and  Paganism,”  &c.  ;  as  this  letter, 
though  politely  written,  yet  attacked  Popish  miracles  with 
a  gaiety  that  appeared  dangerous  to  the  cause  of  mii  acle^ 
in  general.  Nor  -were  his  Objections  to  Dr  W  ater- 
land’s  manner  of  vindicating  Scrijiture  against  ’^I'indal’s 
“  Christianity  as  old  as  the  Creation,”  looked  on  in  a 
more  favourable  point  of  view.  In  1741,  came  out  his 
great  work,  “  The  history  of  the  life  of  M.  'I'uliins 

Cicero,” 
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Middleton  Cicero,”  2  vols  4to  :  which  is  indeed  a  fine  perform* 
II  _  ance,  and  will  probably  be  read  as  long  as  taste  and 
Midship-  polite  literature  subsist  among  us:  the  author  has  ne- 
.  vertheless  fallen  into  the  common  error  of  biographers, 

who  often  give  panegyrics  instead  of  history.  In 
1748,  he  published,  “  A  free  inquiry  into  the  miracul¬ 
ous  powers  which  are  supposed  to  have  subsisted  in  the 
Christian  church  from  the  earliest  ages,  through  several 
successive  centuries.”  He  was  now  attacked  from  all 
quarters ;  but  before  he  took  any  notice  of  his  anta¬ 
gonists,  he  supplied  them  with  another  subject,  in  “  An 
examination  of  the  Lord  Bishop  of  London’s  discourses 
concerning  the  use  and  extent  of  prophecy,”  &c. 
Thus  Dr  Middleton  continued  to  display  talents  and 
learning,  which  are  highly  esteemed  by  men  of  a  free 
turn  of  mind,  but  by  no  means  in  a  method  calculated 
to  invite  promotion  in  the  clerical  line.  He  was  in 
1723  chosen  principal  librarian  of  the  public  library  at 
,  Cambridge  j  and  if  he  rose  not  to  dignities  in  the 
church,  he  was  in  easy  circumstances,  which  permitted 
him  to  assert  a  dignity  of  mind  often  forgotten  in  the 
career  of  preferment.  He  died  in  1750,  at  Hildersham 
in  Cambridgeshire,  an  estate  of  his  own  purchasing  j 
and  in  1752,  all  his  works,  except  the  life  of  Cicero, 
were  collected  in  4  vols  4to. 

MIDDLEWICH,  a  town  of  Cheshire,  167  miles 
from  London.  It  stands  near  the  conflux  of  the  Croke 
and  Dan,  where  are  two  salt  water  springs,  from  which 
are  made  great  quantities  of  salt,  the  brine  being  said 
to  be  so  strong  as  to  produce  a  full  fourth  part  salt.  It 
is  an  ancient  borough,  governed  by  burgesses  j  and  its 
parish  extends  into  many  adjacent  townships.  It  has  a 
spacious  church.  By  means  of  inland  navigation,  it  has 
communication  with  the  rivers  Mersey,  Dee,  Kibble, 
Ouse,  Trent, Darwent,  Severn, Humber,Thames,  Avon, 
&c.  j  which  navigation,  including  its  windings,  extends 
above  500  miles,  in  the  counties  of  Lincoln,  Notting¬ 
ham,  York,  Lancaster,  Westmoreland,  Stafford,  War¬ 
wick,  Leicester,  Oxford,  W^orcester,  &c.  The  river 
Wheelock,  after  a  course  of  about  1 2  miles  from  Mow- 
cop-hill,  runs  into  the  Dan  a  little  above  this  town.  Its 
population  In  1811  was  1232. 

MIDHURST,  a  town  of  Sussex,  52  miles  from 
London,  Ivis  been  represented  in  parliament  ever  since 
the  4th  of  Edward  II.  It  is  a  neat  small  town,  on  a 
hill  surrounded  with  others,  having  the  river  Arun  at 
the  bottom  ;  and  is  a  borough  by  prescription,  govern- 
*  fed  by  a  bailiff’,  chosen  annually  by  a  jury  at  a  court- 

leet  of  the  lord  of  the  manor. 

MIDIAN,  or  MaDIAN,  in  Ancient  Geography,  a 
town  on  the  south  side  of  Arabia  I’etrxa,  so  called 
from  one  of  the  sons  of  Abraham  by  Keturah. — .■\no- 
ther  Midian,  near  the  Amon  and  ./toplis,  in  ruins  in 
Jerome’s  time.  W  ith  the  daughters  of  these  Midianites 
the  Israelites  committed  fornication,  and  were  guilty  ot 
idolatry.  A  branch  of  the  Midianites  dwelt  on  the 
Arabian  gulf,  and  were  called  henttes:  some  ot  whom 
turned  proselytes,  and  dwelt  with  the  Israelites  in  the 
land  of  Canaan. 

.MID-LOTfllAN.  See  Lothiak  and  Edinburgh¬ 
shire. 

MIDSHIP-FRAME,  a  name  given  to  that  timlier, 
or  combination  of  pieces  tormed  into  one  timber, 
which  determines  the  extreme  breadth  ot  the  ship, 
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as  well  as  the  figure  and  dimension  of  all  the  Inferior  ^Tid»Lip- 
timbers.  frame 

In  the  article  S/iiP-Bitilding,  the  reader  will  find  a  ...  J'.. 
full  explanation  of  what  is  meant  by  a  frame  of  tim-  ‘ 
hers.  He  will  also  perceive  the  outlines  of  all  the  w— 
principal  frames,  with  tljeir  gradual  dimensions,  from 
the  midship-frame,  delineated  in  the  plane  of  projection 
annexed  to  that  article. 

MIDSHIPMAN,  a  sort  of  naval  cadet,  appointed 
by  the  captain  of  a  ship  of  war,  to  second  the  orders  of 
the  superior  officers,  and  assist  in  the  necessary  busi¬ 
ness  of  the  vessel,  either  aboard  or  ashore. 

The  number  of  midshipmen,  like  that  of  several  other 
officers,  is  always  in  proportion  to  the  size  of  the  ship 
to  which  they  belong.  Thus  a  first-iate  man  of  war 
has  24,  and  the  inferior  rates  a  suitable  number  in  pro¬ 
portion.  No  person  can  be  appointed  lieutenant  with¬ 
out  having  previously  served  two  years  in  the  royal  navy 
in  this  capacity,  or  in  that  of  mate,  besides  having  been 
at  least  four  years  in  actual  service  at  Sea,  either  in 
merchant  ships  or  in  the  royal  navy. 

IMidshipman  is  accordingly  the  station  in  which  a 
young  volunteer  is  trained  in  the  several  exercises  ne¬ 
cessary  to  attain  a  sufficient  knowledge  of  the  machi¬ 
nery,  movements,  and  military  operations  of  a  ship,  to 
qualify  him  for  a  sea  officer. 

On  his  first  entrance  in  a  ship  of  war,  every  midship¬ 
man  has  several  disadvantageous  circumstances  to  en¬ 
counter.  These  are  partly  occasioned  by  the  nature 
of  the  sea  service  ;  and  partly  by  the  mistaken  preju¬ 
dices  of  people  in  general  respecting  naval  discipline, 
and  the  genius  of  sailors  and  their  officers.  No  cha¬ 
racter,  in  their  opinion,  is  more  excellent  than  that  of 
the  common  sailor,  whom  they  generally  suppose  to 
be  treated  with  great  severity  by  his  officers,  drawing 
a  comparison  between  them  not  very  adv'antagcous  to 
the  latter.  The  midshipman  usually  comes  aboard  tinc¬ 
tured  with  these  prejudices,  especially  if  his  education 
has  been  amongst  the  higher  rank  of  people  j  and  if 
the  officers  happen  to  answer  his  opinion,  he  conceives 
an  early  disgust  to  the  service,  from  a  very  partial  and 
incompetent  view  of  its  operations.  Blinded  by  these 
prepossessions,  he  is  thrown  off  his  guard,  and  very 
soon  surprised  to  find,  amongst  those  honest  sailors,  a 
crew  of  abandoned  miscreants,  ripe  for  any  mischief 
or  villany.  Perhaps,  after  a  little  observation,  many 
of  them  will  appear  to  him  equally  destitute  of  grati¬ 
tude,  .shame,  or  justice,  and  only  deternd  from  tht 
commission  of  any  crimes  by  the  terror  of  t  vere  pu¬ 
nishment.  He  will  discover,  Uiat  the  periiiciou-  ex¬ 
ample  of  a  few  of  the  vilest  in  a  ship  of  war  i*  too 
often  apt  to  poison  the  principb  of  the  great*  t  num- 
'ficr,  especiallv  if  the  rriiis  of  discipline  arc  too  much 
relaxed,  so  a's  to  foster  that  idlcne--  and  di--.ipati..n, 
which  engender  sloth,  di'i-a  ■  s,  and  an  utter  profli  ^  > 
of  manners.  If  the  midshipman  on  many  oc<  asi..n?  is 
obliged  to  mix  with  tin  sc,  partirulaHy  in  the  exern  ^s 
of  extending  or  reducing  the  sails  in  the  top,  b  oiii  bt 
resolutely  to  guartl  against  this  contagion,  with  whirh 

the  morals  of  his  inferiors  may  b<- infi  cteil.  If,  Ju.;;!,', 

however,  avail  him-<  lf  of  tb<  ir  knowledge,  a:;  <  r.r:;;iiri 
their  expertness  in  managing  and  fixii  g  tb.  st  U  ^ril 
rigging,  and  never  suffer  binvrU'  to  i>c  *  vci  Ued  by  sn 
inferior.  lie  will  probably  find  a  virtue  in  ai  e W 
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Midship-  every  private  sailor,  which  is  entirely  unknown  to 
matt.  many  of  his  officers ;  that  virtue  is  emulation,  which 
is  not  indeed  mentioned  amongst  their  qualities  by  the 
gentlemen  of  terra  jirma,  by  whom  their  characters  are 
often  copiously  described  with  very  little  judgment. 
There  is  hardly  a  common  tar  who  is  not  envious  of 
superior  skill  in  his  fellows,  and  jealous  on  all  occa¬ 
sions  to  be  outdone  in  what  he  considers  as  a  branch 
of  his  duty :  nor  is  he  more  afraid  of  the  dreadful  con¬ 
sequences  of  whistling  in  a  storm,  than  of  being  stig- 
matii!,cd  with  the  opprobrious  epithet  of  lubber.  For¬ 
tified  against  this  scandal,  by  a  thorough  knowledge 
of  his  business,  the  sailor  will  sometimes  sneer  in  pri¬ 
vate  at  the  execution  of  orders  which  to  him  appear 
awkward,  improper,  or  unlike  a  seaman.  Nay,  he 
will  perhaps  be  malicious  enough  to  suppress  his  own 
judgment,  and,  by  a  punctual  obedience  to  command, 
execute  whatever  is  to  be  performed  in  a  manner 
which  he  knows  to  be  improper,  in  order  to  expose 
the  person  commanding  to  disgrace  and  ridicule.  Little 
skilled  in  the  method  of  the  schools,  he  considers  the 
officer  who  cons  his  lesson  by  rote  as  very  ill  qualified 
for  his  station,  because  particular  situations  might  ren¬ 
der  it  necessary  for  the  said  officer  to  assist  at  putting 
his  own  orders  in  practice.  An  Ignorance  in  this  jirac- 
tical  knowledge  will  therefore  necessarily  be  thought 
an  unpardonable  deficiency  by  those  who  are  to  follow 
his  directions.  Hence  the  midshipman  who  associates 
with  these  sailors  in  the  tops,  till  he  has  acquii’ed  a 
competent  skill  in  the  service  of  extending  or  reducing 
the  sails,  &c.  will  be  often  entertained  with  a  number 
of  scurrilous  jests,  at  the  expence  of  his  superiors. 
Hence  also  he  will  learn,  that  a  timely  application  to 
those  exercises  can  only  prevent  him  Irom  appearing 
in  the  same  despicable  point  of  view,  which  must  cer¬ 
tainly  be  a  cruel  mortification  to  a  man  of  the  smallest 
sensibility. 

If  tire  midshipman  is  not  employed  in  these  services, 
which  are  undoubtedly  necessary  to  give  him  a  clearer 
idea  of  the  different  parts  of  his  occupation,  a  variety 
of  other  objects  present  themselves  to  his  attention. 
Without  presuming  to  dictate  the  studies  which  are 
most  essential  to  his  improvement,  we  could  wish  to 
recommend  such  as  are  most  suitable  to  the  bent  of  his 
inclination.  Astronomy,  geometry,  and  mechanics, 
which  are  in  the  first  rank  of  science,  are  the  mate¬ 


rials  which  form  the  skilful  pilot  and  the  superior  ma-  Midsbip- 
riner.  The  theory  of  navigation  is  entirely  derived  man, 
from  the  two  former,  and  all  the  machinery  and  move-  Midwife, 
ments  of  a  ship  are  founded  upon  the  latter.  The  ac-  ' 
tion  of  the  wind  upon  the  sails,  and  the  resistance  of 
the  water  at  the  stem,  naturally  dictate  an  inquiry  into 
the  property  of  solids  and  fluids ;  and  the  state  of  the 
sliip,  floating  on  the  water,  seems  to  direct  his  appli¬ 
cation  to  the  study  of  hydrostatics,  and  the  efl’cets  of 
gravity.  A  proficiency  in  these  branches  of  science 
will  eqtially  enlarge  his  views,  with  regard  to  the  ope¬ 
rations  of  naval  war,  as  directed  by  the  efl'orts  of 
powder  and  the  knowledge  of  projectiles.  The  most 
eflectual  method  to  excite  his  application  to  those  stu¬ 
dies,  is,  perhaps,  by  looking  round  the  navy,  to  ob¬ 
serve  the  characters  of  individuals.  By  this  inquiry 
he  will  probably  discover,  that  the  officer  who  Is  emi¬ 
nently'  skilled  in  the  sciences,  will  command  universal 
respect  and  approbation  ;  and  that  whoever  is  satisfied 
with  the  despicable  ambition  of  shining  the  hero  of  an 
assembly,  will  be  the  object  of  universal  contempt. 

The  attention  of  the  former  will  be  engaged  in  those 
studies  which  are  highly  useful  to  himself  in  particular, 
and  to  the  service  In  general.  The  employment  of 
the  latter  is  to  acquire  those  superficial  accomplishments 
that  unbend  the  mind  from  every  useful  science,  emas¬ 
culate  the  judgment,  and  render  the  hero  infinitely 
more  dexterous  at  falling  into  his  station  in  the  dance 
than  in  the  line  of  battle. 

Unless  the  midshipman  has  an  unconquerable  aver¬ 
sion  to  the  acquisition  of  those  qualifications  which 
are  so  essential  to  his  improvement,  he  will  very  rare¬ 
ly  want  opportunities  of  making  a  progress  therein. 

Every  step  he  advances  in  those  meritorious  employ¬ 
ments  will  facilitate  his  accession  to  the  next  in  order. 

If  the  dunces,  who  are  his  officers  or  messmates,  are 
rattling  the  dice,  roaring  bad  verses,  hissing  on  the  flute, 
or  scraping  discord  Irom  the  fiddle,  his  attention  to  more 
noble  studies  will  sw'eeten  the  hours  of  relaxation.  He 
should  recollect,  that  no  example  from  fools  ought  to  in¬ 
fluence  his  conduct,  or  seduce  him  from  that  laudable 
ambition  which  his  honour  and  advantage  are  equally 
concerned  to  pursue. 

MIDWIFE,  one  whose  profession  is  to  deliver  wo¬ 
men  in  labour.  See  Midwifery. 


MIDWIFERY, 


1  _ 

Defijoition.  '  |"’HE  art  of  assisting  women  in  labour.  In  a  more 
extended  sense,  it  is  understood  to  comprehend  al¬ 
so  the  treatment  of  the  diseases  of  women  and  children. 
In  this  work  we  shall  consider  it  in  the  former  limited 
sense,  viz.  as  relating  to  the  birth  of  the  offspring  of 
man. 

2  History  of  Midwifery. — It  must  be  very  obvious  that 
this  art  must  have  been  almost  coeval  with  mankind  : 
but  in  Europe  it  continued  in  a  very  rude  state  till  the 
17th  century;  and  even  after  physic  and  surgery  had 
become  distinct  professions,  it  remained  almost  totally 
uncultivated. 


It  is  a  curious  fact,  that  in  the  empire  of  China 
the  very  reverse  of  this  has  taken  pb.ce.  In  that  em¬ 
pire,  according  to  the  latest  accounts,  both  physic  and 
surgery  are  still  in  a  state  of  the  utmost  degradation, 
even  more  so  than  among  the  savages  of  America  ; 
but  for  some  hundred  years,  the  art  of  midwifery  has 
been  practised  by  a  set  of  men  destined  to  the  purpose 
by  order  of  government.  These  men,  who  hold  in  so¬ 
ciety  the  same  rank  which  lithotomists  did  in  this  coun¬ 
try  about  the  beginning  of  last  century,  arc  called  in 
whenever  a  woman  has  been  above  a  certain  number  of 
hours  in  labour,  and  employ  a  mechanical  contrivance 
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tor  completing-  the  tlelivci’V  witliout  injury  to  tlie  In- 
'  fant.  A  certain  number  of  such  individuals  is  allotted 
to  each  district  of  a  certain  population. 

It  is  said,  that  the  Chinese  government  was  led  to 
make  this  provision  for  alleviating  the  sulFerings  of 
child-hearing  women,  in  consequence  of  a  representa¬ 
tion,  that  annually  many  women  died  undelivered,  and 
that  in  the  majority  of  cases  the  cause  of  obstruction 
might  have  been  removed  by  very  simple  mechanical 
exp-edients. 

Both  Sir  George  Staunton  and  Mr  Barrow  were 
ignorant  of  this  fact*,  and  the  latter  in  particular  e.x- 
pressly  mentions,  that  there  are  no  men-niidwives  in 
China.  But  the  writer  of  this  article  had  his  informa¬ 
tion  from  a  more  authentic  source  than  the  works  of 
gentlemen  who  were  only  a  few  months  in  that  coun¬ 
try,  and  wore  in  a  great  measure  treated  as  state  pri¬ 
soners.  He  has  it,  through  the  medium  of  a  friend, 
from  a  gentleman  who  resided  upwards  of  twenty  years 
as  surgeon  to  the  British  factorv  at  Canton,  and  who 
had  both  the  ability  and  the  inclination  to  learn,  during 
the  course  of  so  long  a  residence,  all  the  customs  and 
prejudices  of  the  natives  relating  to  the  preservation  of 
liuman  health. 

Towards  the  end  of  the  17th  century,  the  same 
causes  which  had  so  long  before  led  to  the  cultivation 
of  midwifery  in  China  produced  the  same  effect  in 
Kuropc,  The  dangers  to  which  w'omen  are  sometimes 
exposed  during  labour  excited  the  compassion  of  the  be¬ 
nevolent  ;  so  that  a  considerable  part  of  the  first  hos¬ 
pital  which  was  established  for  the  reception  of  the  in¬ 
digent  sick,  the  Hotel  Dieu  of  Paris  n-as  appropriated 
to  lying-in  women. 

The  opportunities  of  practice  which  that  hospital  af¬ 
forded,  liirected  the  attention  of  medical  men  to  the 
numerous  accidents  which  happen  during  labour,  and 
to  the  various  diseases  which  occur  after  deliver)’.  Pu¬ 
blic  teaching  followed,  and  soon  after  the  custom  of 
employing  men  in  the  practice  of  midwlfeiy  began. 

From  this  period  the  art  became  rapidly  Improved  j 
and  it  is  now  in  many  parts  of  Furope,  and  particular¬ 
ly  in  Great  Britain,  in  as  great  a  state  of  perfection 
as  physic  or  surgery. 

Tn  the  year  1725,  a  professorship  of  midwifery  was 
established  in  the  univei-sity  of  Edinburgh;  and  the 
town-council  at  the  same  time  ordained,  that  no 
woman  should  be  allowed  to  practise  midwitery  within 
the  liberties  of  the  city,  without  having  previously  ob¬ 
tained  a  certificate  from  th.e  professor  ot  her  bring  pro¬ 
perly  qualified.  ThI.s  salutary  regulation  lias  lallen  in¬ 
to  desuetude. 

There  can  be  no  doubt  that  the  improvement  of  the 
art  of  midwifery  was  chiefly  in  consequence  of  medical 
men  directing  their  attention  to  the  suliject  ;  but  the 
propriety  of  men  being  employed  in  such  a  profession  is 
much  que.stioned  by  many  individuals  of  considerable 
respectability. 

Dr  .John  Gregory,  in  his  Conip.irative  ^  iew,  p.  2  2. 
says,  “  every  other  animal  brings  forth  its  young  with¬ 
out  any  assistance,  but  we  think  a  midwife  understands 
it  better.”  Had  this  eminent  philosopher  said,  ”  other 
animals  content  themselves  with  the  clothing  whicli 
providence  has  bestowed,  but  we  think  it  necessary  to 
cover  our  bodies  with  the  workmanship  of  weaveis, 
very  few  in  this  northern  climate  would  have  attended 
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to  the  snetr.  His  son,  the  present  pi o^’esscr,  has  Im¬ 
proved  Upon  the  idea.  He  Seems  to  suppose  that  women  fo" 
w  ithout  any  instruction,  and  ot'  course  without  any 
knowledge  of  the  subject,  are  capable  of  a.ssi.sting  one 
another  while  in  labour;  and  in  the  sportiveness  of 
his  lively  imagination,  he  compares  nicn-midwives  to 
that  species  of  frog,  in  which,  according  to  the  allega¬ 
tion  of  Beaumur,  the  male  draws  out  the  ova  from  the 
female,  or,  to  use  the  naturalist’s  words,  “  accouche 
la  fetnelley 

It  appears  to  us  that  this  question,  on  which  much 
declamation  has  been  employed  by  the  parties  who 
have  agitated  it,  may  be  brought  within  a  verv  narrow 
compass.  It  may  be  assumed  as  a  fact  established  be¬ 
yond  the  reach  of  controversy,  that  .sometimes  dangers 
and  difficulties  occur  during  labour  (from  causes  to  be 
explained  in  a  subsequent  part  of  this  essay),  which  can 
be  lessened  or  removed  by  those  only  who  ha\e  an  inti¬ 
mate  knowledge  of  the  structure  of  the  human  body 
and  of  tiie  practice  of  physic.  On  siu  h  occasions,  it 
must  be  admitted,  medical  men  alone  can  be  useful. 

But  as  such  labours  occur  onlv  in  the  proportion  of  two 
or  three  in  the  hundred,  the  general  practice  might  be 
confided  to  midwives,  if  they  could  be  taught  to  nianag*' 
ordinary  cases,  and  to  foresee  and  distinguish  difficulties 
or  dangers,  so  as  to  procure  in  sufficient  time  additional 
assistance.  It  is  on  this  point  that  the  decision  of  the 
question  must  depend.  It  consists  with  the  knowledge 
of  the  writer  of  this  article,  that  women  mav  be  taught 
all  this.  But  there  arc  many  who  allege,  that  a  little 
knowledge  heing  a  dangerous  thing,  midwivci  acquire 
a  self-sufficiency  which  remlci-s  them  aser.ic  from  call- 
ingin  superior  assistance,  and  that,  in  consequence,  they 
often  occasion  the  most  deplorable  accidents  botli  to 
mother  and  child.  In  England  this  is  the  popular  opi¬ 
nion,  sp  that  there  Women  are  almost  entirely  exclud¬ 
ed  from  the  jiractice  of  midwifery.  A  similar  prejudice 
against  midwives  has,  it  is  believed,  begun  in  some  jiaits 
of  Scotland  ;  but  it  is  presumed  this  will  gradually 
cease,  when  it  is  considered  that,  in  geiieml,  tlie  Scotch 
midwives  arc  regularly  instructcil,  and  arc  at  the  same 
time  both  virtuous  and  industrious.  If  they  attend 
strictly  to  their  duty,  and  Invariably  jirefcr  their  pa¬ 
tients  safety  to  their  own  feelings  or  supposed  interc  -t, 
they  will  deservedly  retain  the  public  confidence-.  Hut 
if  in  cases  of  difficulty  or  danger  they  trust  to  their  own 
exertions,  or  from  disinterested  motives  dcelini  th-  as¬ 
sistance  of  able  practitioners,  and  if  they  interfi  n-  in 
the  treatment  of  the  diseases  of  women  and  children, 
they  will  in  a  few  years  he  exchuhd  li-om  pnictlcc. 

I)ividio/i  of  the  suhJiTt.  In  order  to  exhibit  an  ac¬ 
curate  view  of  what  relates  to  the  biith  of  man,  we  shall 
consider,  in  the  first  place,  c  once  pi  ion  ;  -rcimdly,  the 
effects  of  impregnation  ;  thirdly,  ihe  act  of  childfx-ar- 
ing  ;  and  lastly,  the  deviations  from  the  ordinary  course 
which  sometimes  hap|Kn.  'rhe-e  topic,  will  form  the 
subjects  of  the  following  chapteis, 

(  il.vP.  1.  Of C'incfi>tii,n. 

’I'llRKF.  tircumst’'nrrH  are  rccuurrd  tor  roncrptimi  in 
the  human  race,  viz.  pulxrtc  ;  a  Ii.  a!:hy,  viy.u  i  u-,  and 
natumi  state  of  the  jiarts  sub-i  riiiut  to  the  ip-rrati.  n 
in  fnith  sexes;  and  wicce  iful  ixual  inu  n  . 

I,  Tile  age  of  pulM-rlv  in  womeu  difl.  r  c  '  -ra.  It 
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in  different  climates.  In  Europe  it  takes  place  com¬ 
monly  between  the  fourteenth  and  sixteenth  year.  This 
^  important  era  is  marked  by  certain  changes  both  in 
the  mind  and  body.  The  girl  feels  sensations  to  which 
she  had  been  formerly  unaccustomed.  She  loses  a  relish 
^or  her  former  amusements,  and  even  for  her  youthful 
companions.  She  seeks  solitude,  indulges  in  the  de¬ 
pressing  passions,  and  these  are  excited  by  the  most  ap¬ 
parently  trifling  causes.  She  feels  occasionally  certain 
desires  which  modesty  represses  j  and  it  is  by  degrees 
only  that  she  regains  her  former  tranquillity. 

The  changes  in  her  body  are  even  more  strongly 
marked  than  those  in  her  mind.  Her  breasts  assume 
that  form  which  adds  to  the  beauty  of  her  person,  and 
renders  them  fit  for  nourishing  her  Infant  j  and  every 
part  of  the  genital  system  is  enlarged.  A  periodi¬ 
cal  discharge  from  the  uterus  renders  the  woman 
peVfect. 

In  young  men  the  same  causes  produce  very  different 
effects.  The  lad,  about  fifteen  or  sixteen^  feels  a  great 
increase  of  strength  ;  his  features  expand,  his  voice  be¬ 
comes  rough,  his  step  firm,  his  body  athletic  j  and  he 
engages  voluntarily  in  exercises  which  require  an  exer¬ 
tion  of  strength  and  activity.  The  changes  in  his 
mind  are  as  strongly  marked  as  those  in  his  body.  He 
loses  that  restless  puerility  which  had  distinguished  his 
early  years,  and  becomes  capable  of  attending  steadily 
to  one  object.  His  behaviour  to  the  fair  sex  is  sudden¬ 
ly  altered.  He  no  longer  shows  that  contempt  for  wo¬ 
men,  which  he  had  formerly  betrayed.  He  is  softened, 
approaches  them  with  deference,  and  experiences  a  de¬ 
gree  of  pleasure  in  their  company,  for  whlcfrlie  can 
scarcely  account.  In  him  too  there  is  an  Important 
change  in  the  condition  of  the  genital  organs. 

2.  Unless  the  parts  which  constitute  peculiarity  of  sex 
be  in  a  healthy,  vigorous,  and  natural  state,  conception 
cannot  lake  place. 

In  women,  conception  is  prevented  if  the  organs  be 
too  mucli  relaxed ;  if  there  be  obstruction  between  the 
external  and  Internal  parts*,  if  any  preternatural  dis¬ 
charge  take  place  from  tlie  Internal  parts  j  if  the  men¬ 
strual  evacuation  be  not  natural  in  every  respect,  and  if 
the  appendages  of  the  uterus,  called  fallopian  tubes,  and 
ovaria,  be  not  of  the  natural  structure. 

In  men,  the  same  circumstance  happens  if  the  organs 
be  too  much  'relaxed  *,  if  the  orifice  of  the  uretlira  be 
in  an  Improper  situation  *,  if  the  urethra  be  diseased;  if 
the  testes  be  not  in  a  natural  healthy  state  ;  and  if  there 
be  any  defect  in  the  erectores  penis,  which  prevents  the 
proper  erection  of  that  organ. 

3.  The  sexual  intercourse  cannot  be  successful  unless 
somewhat  necessary  for  conception,  be  furnished  by  both 
sexes.  This  consists  in  the  male  of  a  fluid  secreted  by 
the  testes ;  and  in  the  female,  of  a  detachment  of  a 
substance,  supposed  to  resemble  a  very  minute  vesicle 
situated  in  the  ovarium,-  and  called  by  physiologists 
ovum.  Each  ovarium  contains  a  num'oer  of  these  vesi¬ 
cles.  After  every  conception,  certain  marks  of  the 
detachment  of  the  ovum  remain  in  the  respective 
ovarium. 

When  the  circumstances  required  for  conception  con¬ 
cur,  a  being  is  produced  which  generally  resembles 
both  parents.  This  resemblance  is  most  strikingly 
marked  in  the  hurpan  subject,  when  one  of  the  parents 
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is  an  European,  and  the  other  an  African.  What  is  of  Con- 
called  a  mulatto  is  produced.  ,  ception. 

The  human  race  possesses  the  power  of  propagation '  '  ' 

in  common  rvith  all  the  other  species  of  the  animal  * 
kingdom,  and  also,  it  has  been  said,  with  the  vegetable 
kingdom. 

As  generation  then,  as  it  has  been  styled,  is  common 
to  two  of  the  kingdoms  of  nature,  it  has  been  imagined 
by  ingenious  men,  that  this  wonderful  operation  is 
regulated  in  both  by  a  certain  general  law.  But  they 
have  differed  much  in  their  account  of  this  law.  The 
question  at  Issue  between  the  two  parties  is  whether 
the  embryos  of  animals  be  prepared  by  the  sexual  in¬ 
tercourse  out  of  inorganic  materials,  or  whether  they 
pre-exist  in  the  bodies  of  animals,  and  are  only  deve¬ 
loped  as  it  were  by  that  intercourse.  The  former  of 
these  opinions  is  called  the  doctrine  of  epigenesis,  the 
latter  that  of  evolution.. 

Both  doctrines  have  been  maintained  with  much  in¬ 
genuity  by  equally  respectable  authorities.  Negative 
arguments  have  been  adduced  in  favour  of  the  one, 
positive  in  support  of  the  other,  and  it  must  be  confess¬ 
ed  that  the  balance  between  them  seems  nearly  equal. 

The  pi'e-existence  of  ova  in  the  oviparous  animals  ap¬ 
pears  a  positive  argument  In  favour  of  evolution ;  but 
the  satirical  remark  of  a  late  witty  author,*  that,  were*  Blvmm-, 
this  theory  true,  every  individual  of  the  human  rAcebach, 
must  have  been  lodged  in  the  ovaria  of  our  first  parent, 
by  aflbi  ding  a  negative  argument  in  favour  of  epigenesis, 
restores  the  balance. 

The  various  arguments  advanced  on  each  side  by  the 
opposite  parties  in  this  dispute  are  so  very  numerous, 
that  we  cannot  attempt  to  detail  them  in  this  work ; 
and  on  a  subject  which  has  divided  the  opinions  of  so 
many  able  physiologists,  it  would  be  presumption  to  de¬ 
cide  peremptorily. 

If  generation  be  regarded  as  an  animal  operation, 
one  is  led  to  inquire  whether  the  product  be  the  result 
of  the  combined  influence  of  both  sexes,  or  whether  it 
be  produced  by  cither  sex  alone. 

Tlie  first  opinion  was  generally  adopted  by  physlolo-  *3 
gists,  till  about  the  end  of  the  17th  century,  when  an 
accidental  discovery  convinced  many  that  the  embryo 
was  produced  by  the  male  parent  alone  ;  and  another 
discovery  some  years  afterwards  again  overturned  that 
opinion,  and  rendered  it  believed  by  not  a  lew  that 
the  embryo  is  furnished  exclusively  by  the  female 
parent. 

Several  circumstances  concurred  to  render  the  first 
opinion  probable  ;  the  structure  of  the  organs  which  con¬ 
stitute  pcculiai'ity  of  sex  in  both  parents,  the  circum¬ 
stances  necessary  for  successful  impregnation,  and  the 
similitude  of  children  to  both  parents,  appear  very  strong 
arguments  in  its  favour. 

The  second  theory,  although  first  brought  into  vogue  i^. 
about  the  end  of  the  17th  centui-y  by  the  discoveries  of 
Leeiiwenhoeck,  had  been  formerly  proposed  by  the  fol¬ 
lowers  of  Pythagoras.  Their  argument  was  analogy: 
the  seed,  said  they,  is  sown  in  the  earth,  nourished 
and  evolved  there ;  so  the  male  semen  is  sown  in 
the  uterus,  and  in  the  same  manner  nounsbed  and 
evolved. 

Leeuwcnhoeck’s  discovery  seemed  a  more  conclusive 
argument,  in  favour  of  the  theory  than  vague  analogy. 
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He  observed  innumerable  animalcula  in  the  seminal 
fluid  of  the  males  of  many  animals.  These  he  Imagined 
to  be  embryos. 

But  as  animalcula  of  apparently  the  same  nature  have 
been  observed  in  many  animal  fluids  besides  the  semen 
mascullnum,  the  opinion  of  Leeuwenhoeck  and  the 
theory  Itself  are  overturned. 

It  was  owing  principally  to  the  labours,  Industry,  and 
ingenuity  of  Baron  Haller,  that  the  third  theory,  that 
of  the  pre-existing  germ,  became  fashionable. 

His  observations  seem  to  contain  a  demonstration  of 
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the  fact. 

Those  who  have  adopted  this  theory,  imagine  that 
the  semen  raasculinum  possesses  the  power  of  stimulating 
the  various  parts  of  the  pre-existing  embryo.  And 
hence  they  attribute  the  similitude  to  both  parents,  and 
particularly  the  appearance  of  the  hybrid  productions,  to 
that  fluid  nourishing  certain  parts,  and  new-arranging 
others.  But  if  this  were  true,  then  the  semen  mastuli- 
num  of  all  animals  should  possess  the  power  of  stimulat¬ 
ing  the  germs  of  all  female  animals  j  and  besides,  in  each 
class  of  animals  it  should  possess  certain  specific  powers 
of  giving  a  direction  to  the  growth  of  parts.  Experi¬ 
ence,  however,  has  not  proved  this  to  be  the  case,  for 
the  hybrid  productions  are  very  limited  ;  and  we  may 
be  permitted  perhaps,  without  the  Imputation  of  arro¬ 
gance  in  pretending  to  search  into  the  intentions  of  the 
Author  of  nature,  to  observe,  that  had  the  semen  mas- 
culinum  been  possessed  of  such  powers,  the  whole  spe¬ 
cies  of  animals  would  have  been  soon  confounded,  and 
the  whole  animal  kingdom  would  soon  have  returned  to 
that  chaos  from  which  it  has  been  allegorically  said  it 
originated. 

Yet  we  are  reduced  to  the  alternative  of  either  re¬ 
jecting  the  theoi’y,  or  of  believing  that  the  semen  does 
possess  the  powers  alluded  to.  If  we  examine  attentive¬ 
ly  the  anatomical  discovery  on  which  this  theory  is 
built,  we  shall  perhaps  be  inclined  to  believe  that  the 
foundation  of  the  whole  is  very  insufficient  •,  and  hence 
to  conclude  that  the  great  superstructure  is  in  a  veiy 
tottering  condition.  It  it  be  possible  that  the  attach¬ 
ment  of  the  chick  to  the  yolk  of  the  egg  should  be  in 
consequence  of  Inosculation,  the  theory  must  fall  to  the 
ground.  Haller  has  endeavoured  to  obviate  this  objec¬ 
tion,  but  not  with  his  usual  judgment. 

Two  circumstances,  liowever,  seem  to  show  that  the 
attachment  is  really  by  inosculation  :  i .  That  vessels 
are  seen  in  the  membrane  ot  the  yolk  evidentjy  con¬ 
taining  blood  before  the  heart  of  the  chick  begins  to 
beat ;  yet  these  vessels  afterwards  appear  to  depend  on 
the  vascular  system  of  the  chick.  And,  2.  1  hat  in 
many  animals,  as  in  the  human  subject,  the  umbilical 
cord' seems  to  be  attached  to  the  abdomen  by  inoscula¬ 
tion;  for  there  is  a  circle  round  the  root  of  the  cord 
which  resembles  a  cicatrix,  and  within  a  few  days  .if- 
ter  birth,  the  cord  uniformly  drops  ofl  at  that  ^ely 
circle,  whatever  portion  may  have  been  retained  after 

delivery.  i  ii  i 

There  Is  one  objtxrtlon  equally  applicable  to  all  tlic 

three  theories,  viz.,  the  difficulty  of  explaining  the  steps 
of  the  process.  A  variety  ot  explanations  have  la-en 
offered  by  ingenious  men.  Sp.illau/.ani  and  Mr  John 
Hunter  lately,  Haller  and  Bonnet  formerly,  have  ren¬ 
dered  them.selves  conspicuous  on  this  subject.  Spallan- 
iaui,  in  particular,  appears  to  many  to  have  produced, 
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by  his  artificial  impregnation,  the  most  convincing  F.fectf  of 
proofs  of  the  pre-existence  of  the  germ.  But  to  what  Imprtgna- 
do  his  celebrated  experiments  amount  ?  They  show,  that ,  , 

in  all  animals  it  is  necessary  that  the  semen  masculinum 
should  be  applied  to  the  somewhat  expelled  by  the  fe¬ 
male  during  the  coitus,  otherwise  Impregnation  cannot 
take  place.  But  was  not  this  universally  acknowledged 
before  the  abbe  was  born  ?  In  the  unfortunate  frogs 
who  were  the  subjects  of  h'ls  experiments,  the  whole 
operation  of  generation  was  completed  except  the  ap¬ 
plication  of  the  male  semen  to  the  substances  expelled 
by  the  female.  Nature,  by  establishing  that  the  busi¬ 
ness  should  be  carried  on  in  water,  shows  that  the  se¬ 
men  must  be  diluted,  otherwise  it  cannot  fecundate. 

The  abbe  only  imitated  nature.  He  left  the  question 
in  the  state  in  which  he  found  it.  His  experiment  on 
the  bitch  may  appear  more  conclusive’;  but  alas !  it  has 
never  succeeded  with  any  person  but  himself. 

On  the  whole,  since  the  process  of  generation  is  so 
obscure  that  no  rational  explanation  of  it  has  yet  been 
offered,  are  we  not  entitled  to  conclude  that  the  gene¬ 
ral  theory  which  accounts  most  satisfactorily  for  the 
various  phenomena  which  Impregnation  exhibits  is  the 
best ;  and  consequently,  that  the  product  of  genera¬ 
tion  cannot  pre-exist  in  the  body  of  either  parent  exclu¬ 
sively  ? 


Ch.\p.  II.  Effects  of  Jviprcgnation. 
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Ik  consequence  of  impregnation,  certain  important 
changes  take  place  in  the  uterine  system  of  the  liunian 
subject.  ^Ve  shall  consider  the  natural  changes  only. 

On  some  occasion.s,  there  are  morbid  changes  ;  but  wi 
shall  not  notice  them,  except  in  so  far  as  some  ol  them 
serve  to  illustrate  the  nature  of  the  usual  ones. 

The  first  visible  change  is  on  the  ovarium.  Ont-  of 
those  organs  swells  out  at  one  point  like  a  small  papilla, 
then  bursts,  and  somewhat  is  discharged. 

A  substance  is  found  in  the  ovarium  alter  this,  which 
is  called  corpus  Itiieiim.  Rmdercr  has  described  wry 
accurately  its  appearance  a  few  hours  alter  delivery. 

He  says  corpus  Juteum  locator  in  rotundo  apice.  To- 
tam  ovarii  crassitieni  occupat,  immediate  pone  ovarii 
inembranam  ilia  sede  tenuiorem  locatum  ;  ab  ovario 
cum  quo  cellulosic  ope  coba-ret  separari  sine  lasione 
potest  ;  nulli  peculiari  ovarii  rimw  ri>.pondel :  luque 
canalis  in  illo  excavat.is,  sed  totum  sohdum  e>t.  l.u- 
teus  color  est,  substantia  aeinosa,  acinis  adnioduni  com- 
pactis  ct  ad  se.se  pirssis  anibitu.s  rotuiidus.  1  otest  aliquo 

nKHlo,velut  in  glandulisRuprarcnalibus.daplex  substantia 

distingui,  cortiealis  et  medull  iris  ;  quanim  ilia  inaqua- 
lis  crassitiei  1—2  lin.  hitca  conipnhcndil  haiic  mrdul- 
larein  all.am,  qme  tenuis  rl  ni.  mbraiia  quasi  calli^a,  mil- 
uni  nucleum  llavu.n  ineludit  cas^^ion  m  «.  I  •>  verv 
large  soon  after .  conception,  and  then 

comes  smaller;  but  newr  totally  disappman.  B.edrr.  ^ 

observes,  “  po^t  puerpi-rium  eo  maw'is  eontrmlu  et  mou-^, 
rari  ilia  corpora  videntur,  quo  p  nK.tmr  .fit  parliK;;«rf  4; 
qualia  videlicet  obaervantiir  in  fi  mlnis  qu*  nuper  par- 
tinii  non  ediderunf. 

"  I.ulea  corpora  quo  serlus  a  parin  oL  .  r  vantiir  eunri* 
glanduli^  suprarciulibus  similia  c«-r  1  idrntur,  duplice 
iiemiH.-  sulwtantia,  ext<  riore  coHicali,  niida  s  u  lixa 
lutea  et  nucleo  Ium  o  :  \;  lut  rtiain  ill.C  g  '.ni  u  .r  con. 
pressa  suiitf.”  In  ca^e  whrrr  tber-  r  a  p'**'’';'.'-  "S 
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Kfil-cisof  cliiidren,  there  is  evidently  a  corpus  I uteum  to  each 
Imnrcgaa-  child.  In  some  quadrupeds,  as  in  the  bitch  or  cat,  the 
number  of  young  in  the  uterus  may  be  generally  known 
by  the  corresponding  corpora  lutea  in  thC’  ovana. 

50  The  next  change  in  the  human  uterine  system  which 

deserves  notice  is  that  in  the  fallopian  tubes.  They 
swell  out  towards  the  fimbriated  extremity,  and  form  a 
cavity  which  has  been  called  antrum.  Rosderer  was 
the  first  who  observed  and  accurately  delineated  this 
change. 

He  says,  p.  14.  loco  citato,  “  In  hoc  etlam  utero  an¬ 
trum  tubae  dexti'ce  apparet,  c.  f.  tab.  i.  not.  5.  ul)l  qui- 
dem  in  utraque  tuba  adest,  in  hujus  iconls  utero  ad  so- 
1am  tubam  dextram  antrum  pertinet.  Ad  uterum  fe- 
ininae  octiduum  puerperae  non  longe  a  fimbria  in  istius- 
modl  antrum  tuba  sinistra  prominet  ;  dextra  quidem 
sine  antro  est,  sed  versus  fimbriam  ita  flectitur  ut  ultima 
flexura  dimidium  pollicem  ultra  reliqnam  tubam  eflera- 
tur.  Tubse  femlnse  quse  mox  a  mature  partu  moi  tua 
est,  et  alterius  tres  dies  puerperae  antns  quidem  carent, 
sed  multum  versus  "felmbrias  dilatantur.  An  est  facta 
-  conceptione  ista  antra  nascuntnr  ? 

“  In  uteri,  tab.  Iv.  ovario  dextro  lutcum  corpus  latct 
in  uteri  feminse  octiduum  ])uerpcia:  ovario  sinistroj  in 
uteri,  tab.  i.  ovario  sinistro.  ’  He  adds,  “  nlteriori  Inda- 
gine  ista  antra  non  indigna  esse  mihi  videntur.  Liceblt 
forsan  conjectare  aliquld  liquoris  ex  vesicula  graafiana 
in  tubam  lapsum  et  ad  introitum  morans  illam  dila- 
tam.” 

21  But  the  most  astonishing  changes  arc  those  produced 

in  the  uterus  itself.  Its  parletes  separate,  a  cavity  is 
formed  which  becomes  filled  with  a  fluid,  and  the  os 
uteri  is  closed  up.  The  matter  contained  within  the 
cavity  soon  assumes  an  organized  form.  It  is  said  that 
some  time  after  conception,  a  small  vesicle  is  observed 
attached  at  one  point  to  the  internal  surface  of  the 
uterus  ;  that  the  rest  of  the  parletes  is  covered  with  a 
gelatinous  fluid  ;  and  that  the  whole  internal  surtacc  as¬ 
sumes  a  flocculent  appeai'ancc.  By  degrees  the  vesicle, 
which  is  in  fact  the  ovum  containing  the  embryo,  in¬ 
creases  so  much  in  size  that  it  nearly  fills  the  whole 
cavity  in  wIiIgIi  it  is  contained,  and. then  its  structure 
becomes  the  object  of  our  senses. 

11  The  increase  of  size  in  the  uterus  is  very  gradual. 

It  is  at  first  confined  almost  entirely  to  the  fundus,  and 
it  proceeds  so  slowly  that  it  docs  not  leave  the  cavity  of 
the  pelvis  till  nearly  the  fourth  month.  The  principal 
change  in  the  cervix  for  the  first  five  months  is  the  com¬ 
plete  closure  of  the  orifice,  which  is  effected  by  a  ge¬ 
latinous  fluid  afterwards  the  cervix  is  gradually  ex¬ 
tended,  and  at  last  its  form  is  obliterated,  the  whole 
uterus  becoming  like  an  oval  pouch. 

After  the  fifth  month  the  increase  of  size  in  the  ute¬ 
rus  is  very  rapid.  U'hc  fundus'can  be  just  felt  above  the 
pubes  about  the  fifth  month,  but  at  the  end  of  the  ninth 
month  it  extends  to  the  scroblculus  cordis. 

Some  authors  have  alleged  that  the  changes  in  the 
cervix  and  in  the  situation  of  the  fundus  are  so  uni¬ 
formly  regular  in  every  case,  that  by  attending  to  them 
it  is  possible  to  ascertain  the  exact  period  of  impregna¬ 
tion.  But  in  this  respect  they  are  much  mistaken  j  the 
changes  being  not  only  diflerent  in  different  women, 
but  also  in  the  same  woman  in  diflerent  pregnancies. 

'i'he  texture  of  the  parletes  of  the  uterus  seems  much 
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altered  after  impregnation.  It  becomes  spongy  and  KfiV-cts  of 
fibrous.  The  fibres  run  in  very  different  directions,  and  Impip^na- 
from  their  power  and  appearance  are  certainly  muscu-  , 
iai'.  The  blood-vessels  become  much  enlarged,  hut  are 
still  in  a  tortuous  direction.  They  are  particularly 
large  at  one  part  of  the  uterus. 

The 'lympliatic  vessels,  which  in  the  unimpregnated  , 
uterus  cannot  be  demonstrated  by  anatomists,  become, 

.as  well  a.  the  blood-vessels,  remarkably  large. 

The  ovum  is  not  often  expelled  entire  till  after  the  23 
eighth  or  twelfth  week  after  conception.  It  is  shaped 
somew'hat  like  an  egg,  and  is  about  the  latter  period 
about  four  inches  in  length.  IVhen  cut  into,  it  is 
found  to  consist  of  four  layers  or  membranes,  and  to 
contain  a  fcctus  surrounded  by  a  certain  quantity  ot 
water,  and  connected  to  one  part  of  the  parletes  (which 
is  considerably  thicker  than  tlic  rest)  by  a  vascular 
cord. 

The  external  membrane  covers  the  whole  ovum.  It  24 
is  tliick,  spongy,  and  very  vascular,  the  vessels  evident¬ 
ly  deriving  their  blood  from  the  uterus  ;  it  iias  three 
perforations  which  correspond  with  the  openings  of  the 
os  linese  and  fallojiian  tubes.  J  t  has  been  called  decidua, 
tunica  fdamcntosi:,  &c.  but  its  most  ordinary  appella¬ 
tion  is  spongy  chorion. 

Tlie  second  membrane  proceeds  from  the  edges  of  *S 
■that  part  into  whicli  the  vascular  rope  which  connects 
the  fa-Uis  is  attached.  It  was  first  pointed  out  to  ana¬ 
tomists  by  Dr  William  Hunter,  and  called  by  liinr 
decidua  rcftc.va.  'J'iie  name  unfortunately  records  to 
posterity  tlic  absurd  idea  respecting  its  origin  which 
was  entertained  by  Dr  Hunter.  It  is  not  so  thick  and 
spongv  as  the  fornuT  membrane,  nor  so  vascular.  It 
lies  loosely  lietwccn  the  external  membrane  and  that  to 
be  next  described  j  but  it  appears  only  tor  a  short  time, 
as  it  soon  becomes  bltndcd  with  the  otiicrs. 

'J'lic  third  numbrane  is  thin  and  transparent,  but  26 
strong.  It  is  lined  with  the  Iburtli  membrane,  and  lies 
in  the  same  situation  with  it.  It  contains  no  vessels  at 
tills  period  of  impregnation  conveying  red  blood  in  the 
human  subject,  but  in  the  cow  the  vessels  are  very  di¬ 
stinct  at  cvej-y  period.  This  membrane  however  in  the 
■  carlv  period  of  im])regnation  is  very  vascular,  and  its 
vessels  are  derived  from  the  foetus.  ’I'lie  history  of  a 
case  of  morbid  impregnation,  where  tlie  foetus  was  cx- 
tra-ntei'inc,  detailed  by  Dr  (  larkc  in  the  “  I  rans- 
actions  of  a  Society  for  the  Improvement  of  Medical 
and  C'lilrurgical  Ivnowlcdge,”  proves  this  circumstance 
very  clearly.  He  says,  p.  220.  “  a  laceration  Avas  found 
to  be  in  the  fallopian  tube  about  an  inch  and  a  halt  in 
length,  each  cxtieinity  of  wliicli  was  about  an  equal 
distance  from  the  respective  termination  of  the  tube  in 
the  fimbria;  and  in  the  uterus.  The  distension  ot 
the  tube  at  this  part  Avas  nearly  of  the  size  ot  a  large 
Avaliuit,  forming  a  kind  of  pouch.  More  of  the  coagu¬ 
lated  hlood  lieiiig  removed  from  tlic  lacerated  part,  tlie 
shaggy  vessels  af  the  chorion  immediately  appeared,  in¬ 
terspersed  Avith  small  coagula,  and  lying  in  contact  Avitii 
the  internal  surface  of  tlie  pouch  formed  by  the  J.tllo- 
pian  tube  j  these  being  separated,  and  the  chorion  di¬ 
vided,  the  amnios  slicAved  itself,  containing  a  foetus  per¬ 
fectly  formed  of  above  six  or  seven  Avecks  groAvtb,”  &c. 

This  membrane  is  called  the  true  chorion. 

The  fourth  membrane  is  even  thinner  and  more  trans¬ 
parent 
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Eflocts  of  parent  tlian  tlic  loriner.  It  lines  the  whole  internal 
Iniprcgnu-  surface  of  the  ovum,  and  together  with  the  chorion  is 
,  continued  along  the  vascular  cord  which  connects  the 

ovum  and  foetus.  IJetweea  this  membrane  and  the 
chorion,  near  the  insertion  of  the  vascular  cord,  a  small 
white  vesicle  appears  very  distinct  at  this  period  j  it  was 
first  described  and  delineated  by  Dr  W.  Hunter,  and 
was  called  by  him  vesicula  umbilicalis.  At  the  full 
period  of  utero-gestation  it  is  no  longer  visible,  being 
then  quite  transparent. 

The  foetus  at  this  period  is  between  two  and  three 
inches  in  length,  and  its  external  conformation  is  near¬ 
ly  complete. 

The  fluid  contained  in  the  ovum  is  in  such  quantity 
as  to  prevent  the  foetus  from  touching  the  parietes  of 
the  covering  in  which  it  is  included.  It  is  a  clear  wa¬ 
tery  fluid,  of  greater  specific  gravity  than  water,  and 
of  a  saltish  taste.  When  examined  chemically  it  is 
found  not  coagulable  by  heat  or  alcohol,  and  to  contain 
a  proportion  of  ammonlacal  and  sea  salt.  This  fluid  is 
called  liquor  amnli. 

The  connection  of  the  parts  thus  enumerated  with  the 
uterus  cannot  be  explained,  unless  the  appearance  of  the 
ovum  at  the  full  period  of  gestation  be  described. 
aS  The  ovum  then  consists  of  three  membranes  ;  a  spongy 

vascular  substance  called  placenta,  to  rvhlch  the  foe¬ 
tus  is  connected  by  a  vascular  rope,  and  the  liquor 
amnii. 

The  three  membranes  consist  of  the  spongy  chorion, 
the  true  chorion,  and  the  amnios. 

The  spongy  chorion  covers  the  whole.  Its  vessels 
are  numerous,  and  they  can  be  filled  by  throwing  hot 
wax  into  the  vessels  of  the  uterus. 

The  true  chorion  and  amnios  are  in  the  same  situa¬ 
tion  as  in  the  early  months,  being  continued  along  the 
navel-string.  They  are  quite  transparent,  and  contain 
no  visible  vessels  of  any  description. 

The  placenta  is  a  large  vascular  spongy  mass,  of  va¬ 
rious  forms  in  dift’erent  cases,  most  generally  approaching 
to  a  round  one,  placed  on  the  outside  of  the  true  chorion, 
between  it  and  the  spongy  chorion.  Its  external  surface 
is  lobulated  ■,  its  internal  or  that  towards  the  foetus  is 
smooth,  except  from  the  rising  of  the  blood-vessels. 

It  is  not  attached  to  the  uterus  at  any  regular  place, 
being  sometimes  at  the  cervix  or  side,  but  most  gene¬ 
rally  about  the  fundus.  On  the  one  side  it  receives 
blood  from  the  mother,  and  on  the  other  from  the 
child.  Mr  John  Hunter  was  the  fii-st  who  clearly  tra¬ 
ced  the  insertion  of  the  blood  vessels  in  the  uterus  into 
the  placenta.  He  descrilies  it  thus  (d)  •  ”  I  he  late 
indefatigable  Dr  i\l‘K.enz.ie,  about  the  month  of  Alay 
1754,  when  assistant  to  Dr  Smellic,  having  procured 
the  body  of  a  pregnant  woman  who  had  died  undeliver¬ 
ed  at  the  full  term,  had  injected  both  the  veins  and  ar¬ 
teries  with  particular  success the  veins  being  filled 
with  yellow,  the  arteries  with  red. 

“  Having  opened  the  abdomen,  and  exposed  the  ute¬ 
rus,  he  made  an  incision  into  the  fore  pait,  quite 
through  its  substance,  and  came  to  somewhat  having 
the  appearance  of  an  irregular  mass  ol  injected  matter, 
wliich  afterwards  proved  to  be  the  placenta.  1  his  ap- 
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pcarance  being  new,  he  stopped,  and  greatly  obliged  ;:trrr!i  of 
me  by  desiring  my  attendanee  to  examine  the  parts,  in  Imprigna- 
which  thei’e  appeared  something  so  uncommon.  , 

“  I  first  raised,  with  givat  care,  part  of  the  uterus  ’ 
from  the  irregular  mass  above  mentioned  •,  in  doing 
which,  I  observed  regular  pieecs  of  wax,  passing  ob¬ 
liquely  between  it  and  the  uterus,  which  broke  off, 
leaving  part  upon  this  mass  ;  and  when  they  were  at¬ 
tentively  examined,  towards  the  uteiais,  plainly  appear¬ 
ed  to  be  a  continuation  of  the  veins  passing  from  it  to 
this  substance  or  placenta. 

“  I  likewise  perceived  other  vessels,  about  the  size  of 
a  crow  quill,  passing  in  the  same  manner,  although  not 
so  obliquely  :  these  also  broke  upon  separating  the  pla¬ 
centa  and  uterus,  leaving  a  .small  portion  on  the  surface 
of  the  placenta ;  and,  on  examination,  they  were  dis¬ 
covered  to  be  continuations  of  the  arteries  of  the  uterus. 

My  next  step  was  to  trace  these  vessels  into  the  sub¬ 
stance  of  what  appeared  placenta,  which  I  first  at¬ 
tempted  in  a  vein  ;  but  that  soon  lost  the  regularity  of 
a  vessel,  by  terminating  at  once  upon  the  surface  of  the 
placenta,  in  a  very  fine  spongy  substance,  the  interstices 
ot  which  were  filled  with  the  yellow  injected  matter. 

This  termination  being  new,  I  repeated  the  same  kind 
of  examination  on  other  veins,  which  always  led  me  to 
the  same  terminations,  never  entering  the  substance  of 
the  placenta  in  the  form  of  a  vessel.  1  next  examined 
the  arteries,  and,  tracing  them  in  the  same  manner  to¬ 
ward  the  placenta,  found  that  they  made  a  twist,  or 
close  spiral  turn  upon  themselves,  and  then  were  lost  on 
its  surface.  On  a  more  attentive  view,  I  perceived  that 
they  terminated  in  the  same  way  as  the  veins  ;  for  op¬ 
posite  to  the  mouth  of  the  artery,  the  spongy  substance 
of  the  placenta  was  readily  observed,  and  was  inter¬ 
mixed  with  the  red  injection. 

“  Upon  cutting  into  the  placenta,  I  discovered,  in 
many  places  of  its  substance, yellow  injection  ;  in  others 
red,  and  in  many  others  these  two  colours  mixed.  Ihis 
substance  of  the  placenta,  now  filled  with  injection,  had 
nothing  of  the  vascular  appearance,  nor  that  ol  extra¬ 
vasation,  but  had  a  regularity  in  its  lorm,  which  shew¬ 
ed  it  to  be  a  natural  cellular  structure  fitted  for  a  re¬ 
servoir  for  blood. 

“  In  some  of  the  vessels  leading  from  the  placenta 
to  the  uterus,  I  perceived  that  the  red  injection  ot  the 
arteries  (which  had  been  first  injected)  had  p.assed  into 
them  out  of  the  sub.stance  ot  the  placenta,  mixing  iucif 
with  the  yellow  injection.  I  also  observed,  that  the 
spongy  chorion,  called  tlic  decidua  by  Dr  Hunter,  was 
\oi*v  va^cul■.l^,  its  vessels  coming  from,  and  returning  to, 
the’  uterus,  being  filled  with  the  ditfereiit  colour,  d  in- 
jections.” 

It  appears  then  that  the  jilacentii  has  a  cellular  Uruc- 
ture,  whicli  receives  blood  from  the  arteries  of  tb. 
thci,  and  that  there  are  veins  by  wliich  that  blood  i- 
returned,  so  that  not  a  drop  pas 'f,  into  the  fictu-.  Of 
this  practitioniTS  of  midwifery  have  n  very  familn.r 
proof.  M  hen  the  placenta  is  retaiiu  d  attached  to  r 
uterus,  afti  r  tlic  birth  of  the  child,  not  a  drop  ol  bb  d 

passes  from  the  umbilical  cord,  .  xi*  pi  what  w  as  1  .n- 

tained  III  the  ramifications  of  the  lirtal  v.-  .  Is  wli  n  th 
•  ihilil 
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Effects  of  child  was  separated.  _  Yet,  if  a  small  portion  of  the 
Impregua-  edge  of  the  placenta  be  detached,  such  a  quantity  of 
tion.  blood  escapes  from  the  uterine  vessels  of  the  mother,  as 
sometimes  proves  fatal  to  life ;  a  circumstance  which 
clearly  shews  that  the  blood  is  still  conveyed  into  the 
cellular  part  of  the  placenta. 

It  has  been  said,  that  the  placenta  on  one  side  re¬ 
ceives  blood  from  the  fcetus.  In  fact,  the  greatest  part 
of  the  placenta  seems  to  be  made  up  of  ramifications  of 
the  foetal  vessels.  The  internal  illacs  of  the  foetus  are 
conveyed,  through  the  vascular  rope  which  connects  the 
placenta  and  child,  into  the  placenta :  they  then  ramify 
into  as  many  minute  branches  as  the  pulmonary  arteries 
do  in  the  lungs  of  the  adult  •,  they  then  terminate  in 
various  branches,  which,  uniting,  form  one  large  trunk 
that  is  conveyed  along  the  vascular  rope,  and  returns 
all  the  blood  which  had  been  distributed  by  the  ar¬ 
teries. 

As  Mr  Hunter  remarks,  “  the  arteries  from  the  foe¬ 
tus  pass  out  to  a  considerable  length,  under  the  name 
of  the  umbilical  cord  5  and  when  they  arrive  at  the  pla¬ 
centa,  ramify  upon  its  surface,  sending  into  its  substance 
branches  which  pass  through  it,  and  divide  into  smaller 
and  smaller,  till  at  last  they  terminate  in  veins :  these 
uniting,  become  larger  and  larger,  and  end  in  one 
which  at  last  terminates  in  the  proper  circulation  of  the 
foetus.  This  course  of  vessels,  and  the  blood’s  motion 
in  them,  is  similar  to  the  course  of  the  vessels,  and  the 
*  J.  Uu7i-  niotion  of  the  blood,  in  other  parts  of  the  body*.” 
eer.  loc.  cit.  The  foetus,  at  the  full  period,  weighs  from  between 
P-  135-  6  and  7,  to  between  10  and  11  pounds,  and  measures 

3°  from  18  to  22  inches.  It  is  placed  within  the  ovum  in 
such  a  manner  as  to  occupy  the  least  possible  space. 
This  position  has  been  beautifully  described  by  Harvey. 
*'  Infans  in  utero  utplurimuni  reperitur,  adductis  ad 
abdomen  genibus,  flexis  retrorsum  cruribus,  pedlbus  de- 
cussatis,  manibusque  ad  caput  sublatis,  quarum  alteram 
circa  tempora  vel  auriculas,  alteram  ad  genam  detinet, 
ubl  maculae  albae,  tanquam  confrlcatlonis  vestigia,  ui 
cute  cernuntur  :  spina  in  orhem  flectitur,  caput  ad  ge¬ 
nua  Incurvato  collo  propendet.  Tall  membrorum  situ 
qualem  In  sommo  per  quietem  quaerlmus  +.” 
t  Jlarvey  The  foetus  is  distinguished  from  the  adult  by  a  great 
E-rercit.  dr  peculiarities  in  structure  :  these  the  limits  of  this 
Partii.  ^vork  do  not  permit  us  to  enumerate.  We  shall  there- 
fore  notice  only  one  peculiarity,  which  distinguishes  the 
foetus  not  only  from  the  adult,  but  even  from  the  na- 
tus,  viz.  the  distribution  of  the  blood  through  its 
body. 

It  is  well  known,  that,  in  the  adult  and  in  the  natus, 
all  the  blood  of  the  body,  brought  by  the  two  cavae  into 
the  anterior  auricle  of  the  heart,  and  from  that  into  the 
corresponding  Ventricle,  is  distributed  by  the  pulmonary 
artery  over  the  whole  substance  of  the  lungs,  by  means 
of  the  most  minute  ramifications  j  from  whence  it  is  re¬ 
turned  by  the  pulmonary  veins  into  the  posterior  auricle, 
and  being  then  sent  into  the  posterior  ventricle,  is,  by 
its  action,  transmitted  to  every  part  of  the  body,  through 
the  aorta  and  its  ramifications. 

But  in  the  foetus  the  blood  follows  another  course. 
4.11  the  blood  of  the  foetus  is  returned  from  the  placen¬ 
ta  by  the  umbilical  vein,  which,  penetrating  the  abdo¬ 
men,  passes  between  the  lobes  of  the  liver,  and  thence 
at  right  angles  divides  into  two  branches  nt<irly,  by  one 


of  which,  called  ductus  venosus^  a  considerable  quantity  Effects  of 
of  blood  is  carried  into  the  vena  cava  •,  by  the  other  the  Iniprcgna- 
remainder  of  the  blood  is  sent  to  the  vena  portarum  j 
and,  after  having  circulated  through  the  liver,  it  too  is 
brought  by  two  short  venous  trunks,  the  venae  cavae  he- 
paticae,  just  above  the  diaphragm.  Into  the  vena  cava. 

All  the  blood  thus  received  into  the  vena  cava,  is  car¬ 
ried  to  the  anterior  auricle  •,  but  a  part  only^is  transmit¬ 
ted  to  the  corresponding  ventricle,  for  by  a  particular 
apparatus,  a  quantity  is  at  once  sent  into  tlie  posterior 
or  left  auricle.  Anatomists  have  differed  in  opinion 
concerning  the  apparatus  by  whicii  this  is  accomplished. 

As  there  is  a  small  oval  hole  of  communication  between 
the  auricles  of  the  foetus,  called  foramen  ovale,  having 
a  valve  placed  in  such  a  manner  as  to  prevent  any  fluid 
from  passing  from  the  left  into  the  right,  but  to  admit 
it  from  the  right  into  the  left,  it  has  been  generally 
imagined  that  the  blood  passed  through  that  opening. 

But  the  simultaneous  action  of  the  auricles  in  the  natus 
seemed  to  contradict  this  opinion.  A  discovery  made 
by  Dr  Wolfe  of  Petersburgh  appears  to  solve  the  riddle. 

He  observed,  that  in  the  calf,  before  birth,  the  vena 
cava,  at  its  entry  into  the  heart,  divides  into  two 
branches,  by  the  one  of  which  it  sends  blood  to  the 
right,  and  by  the  other  to  the  left  auricle.  It  Is  pro¬ 
bable  that  a  similar  effect  is  produced  in  the  human 
foetus  by  a  different  structure. 

Of  the  blood  sent  by  the  right  ventricle  into  the  pul¬ 
monary  artery,  a  small  quantity  only  is  carried  to  the 
lungs ;  for  near  the  point  at  which  that  artery  is  di¬ 
vided  into  the  two  branches  that  go  into  the  lobes  of  the 
lungs,  a  large  branch  is  sent  off’,  which  joining  the  aorta 
and  pulmonai-y  artery,  carries  a  great  proportion  of  the 
blood  immediately  into  It.  What  is  circulated  through 
the  lungs  is  conveyed  by  the  pulmonary  veins  into  the 
left  auricle,  &c. 

All  the  blood  thus  received  Into  the  aorta  is  distributed 
through  the  several  parts  of  the  system,  and  a  large 
part  of  it  is  sent  out  by  the  Internal  iliacs,  which,  pas¬ 
sing  out  at  the  abdomen,  constitute  the  umbilical  arte¬ 
ries,  and  distribute  the  blood  in  the  manner  already 
mentioned  over  the  placenta,  from  which  it  is  returned 
by  the  veins. — The  great  difference  then  between  the 
foetus  and  natus  in  the  circulation  of  the  blood,  consists 
in  the  quantity  distributed  through  the  lungs. 

To  complete  the  description  of  the  ovum  at  the  full 
period  of  gestation,  it  only  remains  that  we  should  say 
something  en  the  vascular  rope,  which  connects  the  pla¬ 
centa  and  foetus,  and  on  the  liquor  amnii. 

This  rope  is  called  the  funis  umbilicalis.  It  termi¬ 
nates  by  one  end  at  the  placenta,  and  by  the  other  at 
the  centre  of  the  abdomen  of  the  foetus.  Its  length 
and  thickness  differ  materially  in  different  cases.  It  is 
longer  in  the  human  subject  than  in  any  other  animal. 

It  is  found  generally  to  be  from  eighteen  to  twenty-six 
inches  in  length,  and  in  thickness  about  the  size  ot  the 
little  finger.  Externally  it  is  formed  of  the  chorion 
and  amnios,  together  with  cellular  substance.  Inter¬ 
nally  it  is  found  to  be  composed  of  three  blood-vessels, 
and  a  quantity  of  gelatinous  matter.  The  vessels  con¬ 
sist  of  two  arteries  and  one  vein ;  the  vein  being  as 
large  as  both  arteries  united.  These  go  in  a  spiral  di¬ 
rection,  and  often  form  knots  by  their  coils  or  twistings. 

A  very  small  artery  and  vein  are  likewise  perceived  to 
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Effects  of  go  along  the  coni  between  the  two  layers  of  chorion  and 
Impresna-  amnios,  which  cover  it,  into  the  vesicula  umbilicalis, 
tion.  These  are  called  omphalo-mesenteric. 

In  quadrupeds,  a  canal,  called  urachus,  is  continued 
from  the  urinary  bladder,  along  the  umbilical  cord,  and 
communicates  with  a  membrane,  which,  like  this  canal, 
does  not  exist  in  the  human  subject,  called  allantois. 
The  urine  of  the  young  animal  is  collected  in  that  mem¬ 
brane. 

Some  anatomists,  as  Alblnus,  have  imagined,  that 
the  urachus  and  allantois  do  exist  in  the  human  subject. 
They  were  deceived  by  the  appearance  of  the  vesicula 
umbilicalis  and  omphalo-mensenterlc  vessels. 

The  liquor  amnii  is  never  in  such  proportion  to  the 
foetus  in  the  latter,  as  in  the  early  periods  of  pregnan¬ 
cy.  It  is  less  pure  too  at  that  period,  being  often  pol¬ 
luted  with  the  stools  of  the  foetus.  Except  in  this  cir¬ 
cumstance,  its  chemical  qualities  are  the  same. 

We  shall  now  ofl’er  a  few  observations  on  the  changes 
which  have  been  described. 

1.  The  cause  of  the  Increase  of  growth  in  the  uterus 
is  very  obscure.  The  accession  of  fluids  will  account 
for  the  phenomenon ;  but  a  strong  objection  occurs 
against  considering  that  as  the  cause,  1.  e.  that  the  ute¬ 
rus  increases  to  a  certain  degree  in  size,  even  although 
the  direction  of  fluids  be  to  another  part,  as  where  the 
foetus  is  extra-literlne.  Boehmerus  has  marked  this  very 
accurately  in  a  case  of  extra-uterine  conception,  whicii 
he  has  detailed  (a).  The  developement  of  its  fibres 
seems  to  prove,  that  the  increase  of  size  depends  on  a 
certain  energy  of  the  uterus  itself ;  perhaps  this  may 
appear  a  very  ambiguous  mode  »f  expression,  vet  we  can 
offer  no  other  explanation  of  this  curious  phenome¬ 
non. 

2.  The  great  hulk  of  tiie  uterus  during  the  latter 
months,  sufficiently  explains  the  cause  of  the  various 
complaints  which  occur  at  that  period.  Van  Doevereu 
has  described  this  very  accurately.  He  says,  “  uteri 
gravidi  incrementum,  adscensus  e  pelvis  cavo,  et  imma- 
nis  expansio,  innumeros  excitat  gravidarum  morbos ; 
primo  quidem  arctando  abdomen,  et  raeclianice  compri- 
raendo  viscera  qiue  in  eo  continentur,  hepar,  licnem, 
ventriculum,  Intestina,  omentum,  nec  minus  partes  ils  vi- 
cinas,  nempe,  renes,  urcteres,  aortam,  venam  cavam,  ar- 
terias  et  venas  lliacas,  nervosque  e  medulla  spinali  pro- 
deuutes  Inferiores’,  accidlt  pectoris  coaictatio,similesque 
eftectus  Inde  excltati  in  corde,  pulmouibus  vasisque  ma- 
joribus  ;  ex  quibus  multipllcl  modo  circulatio,  dlgcstio, 
cliyllficatio  et  resplratio  heduntur,  iiique  tota  corporis 
occonomla,  cjusque  functionlbiis  ingentis,  solent  produci 
turbae  variaque  vitla  topicaexcitarl,  inter  qux,  teiisiones, 
spasml,  dolores,  stu|)ores,  obturationes,  obstriictiones,  iii- 
flammationes,  congestiones,  pra;  cicteris  niemorabiles 
sunt  j  unde  nascltur  magna  scries  morboruiii  abdominis, 
pectoris,  ipsiusque  capitis  j  nec  non  artuum  inftriorum 
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torpores,  dolores,  crampi,  oedemata,  erysipelata,  varices,  Effects  of 
hseniorrliagiae,  ulcera,  labiorum  vulvcc  inflationes,  varla-  Iinpre;;n'». 
que  vitla  partium  gcnitalium,  et  alia  multa  pro  diversa  bon. 
partlum  compressarinn  ant  distentarum  actionc,  varlis 
nominibus  insignienda  (b).” 

3.  The  origin  of  the  membrane,  which  appears  ahont  3^ 
the  third  month,  called  by  Dr  Hunter  membrar;>  dc- 
cidua  reflexa,  has  alVorded  matter  of  dispute  among 
physiologists.  Dr  Hunter  imagined,  that  the  decidua 
vera  consisted  of  two  layers,  and  that  tlie  ovum,  enve¬ 
loped  in  chorion  and  amnlo.s,  got  somehow  between 
these  :  but  tliis  is  a  very  unsatisfactory  opinion.  Tlie 
more  probable  opinion  is,  that  the  decidua  vera  and  de 
cidua  reflexa  arc  distinct  membranes,  although  both 
formed  in  the  same  manner.  If,  as  we  have  already 
stated,  the  uterus,  soon  after  conception,  be  filled  witli 

a  gelatinous  fluid,  and  if  the  ovum  be  in  contact  with 
that  organ  at  one  point  only,  then  it  is  probable  that 
the  vessels  of  tlie  internal  surface  of  the  uterus,  bv 
shooting  into  the  fluid  with  which  it  is  covered,  will 
form  one  membrane,  the  decidua  vera  ;  wliile  the  ves¬ 
sels  on  the  external  surface  of  the  chorion,  ^^■ill  shoot 
into  the  fluid  with  which  the  ovum  must  have  been  co¬ 
vered  in  its  descent,  and  form  another  membrane,  the 
decidua  reflexa. 

In  proof  that  both  membranes  are  formed  in  this 
way,  it  may  be  observed,  that  where  the  foetus  is  extra- 
uterine,  the  uterus  is  lined  with  the  decidua  vera,  and 
there  is  no  decidua  reflexa. — Boehmer  is  the  first  who 
demonstrated  this  j  and  not  Dr  Hunter,  as  has  been  al¬ 
leged.  He  says,  “  Qiium  vero  uterus  niagniludinc  gra- 
vldo  unlus  circiter  mensis  siinilis  videretur,  cundcin  po- 
sterius  longitudinaliter,  et  superius  transversalitcr  di^se- 
cuimus,  inqiie  ejus  cavo,  intuitu  baud  impregnati  satis 
magno,  nihil  pra;ter  tenacem  et  flavescentem  tnuenni, 
mollcmqiie  poroso-villosam  et  valvulosam  quasi  turg<  s- 
centem  membranam  undique  uteri  pariites  et  tubas  in- 
vestentem,  bine  Inde  inflammatam  et  crosam,  slructurau' 
autem  uteri  satis  compactam  invenimus  *  Ttu  K.  1 

4.  The  formation  of  the  placenta  is  a  curious  sul»jt  ct  loc.  ciu 
of  inquiry.  'J'hat  it  depends  principally  on  the  fains,  1'  '7- 
is  proved  by  the  appearances  in  extra-uterine  concep¬ 
tions.  Ill  the  case  of  ventral  conception,  published  by 

Mi  Turnhnll  of  London,  this  circumstance  is  very  clear¬ 
ly  pointed  out  (c). 

5.  The  origin  of  the  liquor  amnii  has  been  explained 
very  dirterently  bv  diilcrent  |)liysiologists.  .Some  iin»- 
gine  that  it  is  furnished  by  tlie  inollier  ;  others  l>y  the 
child.  Baron  Haller  adopts  llic  fornur  opinion. 

“  Ergo  (he  says)  ah  utcro  est,  ct  a  matre,  .iquidcin 
foetn  esse  non  potest.  Non  aiisim  cxpi  riinentum  prodii- 
ccre,  in  quo  crocus,  quani  mater  uim^iral,  liqo  inm 
amnii  tinxitl.”  But  if  this  were  tlic  ea  ■ .  llou  1  ould  f  //‘t  'i  . 
tlie  li(|noi  amnii  exist  when  the  fatns  i,  extra  ut.  l  iiu  ' 

^  et  it  cannot  be  a  secretion  from  the  fatns  itn-lf, 

(I  Caiii  :,l 


(a)  D.  BhilippI  Boehmeri  Observationinn  .Vn.atomicaruin  variarum  fasciculns  notabilia  circa  nteruin  li. m  mum 
contineiis,  p.  52. 

(b)  Brimte  linciv  dc  cognoscendis  mulicnini  niorbl.s,  in  nsus  acadcmicos,  ducta-  .1  Ctuallli.  lan  DocMr^n,  . 
ct  Brof.  p.  16. 

(c)  Vid.  A  Case  of  Extra-Uterine  Cestation  of  the  ventral  kind,  by  W  illiam  i  nrnbull,  .M  1  -M 
Xond.  1791.  Blate  ist. 
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Effects  of  cause  it  Is  iii  very  large  proportion  rvben  the  foetus  is 
Jmpregna-  scarcely  visible.  From  what  source  then  tloes  it  pro- 
,  ceed  ?  Most  probably  from  the  coats  of  the  amnios. 

6.  Since  from  the  situation  of  the  foetus  it  has  no 
direct  communication  with  the  atmospheric  air,  two 
questions  occur  on  the  subject  j  first,  whether  it  be  ne¬ 
cessary  that  the  foetus  should  receive  the  vivifying  some¬ 
what  which  the  natus  receives  from  the  atmosphere, 
adly.  If  this  be  answered  in  the  affirmative,  by  what 
means  is  this  somewhat  furnished  ? 

I.  On  looking  into  the  works  of  Nature,  we  find  tliat 
there  is  a  class  of  animals  placed  In  a  similar  situation 
with  the  foetus,  viz.  the  locomotive  fishes.  These  re¬ 
ceive  the  vivifying  somewhat  furnished  by  the  atmo¬ 
sphere  through  the  medium  of  the  fluid  in  which  they 
are  immersed  j  for  their  blood  is  always  distributed  by 
the  smallest  ramifications  over  a  substance  in  constant 
contact  with  the  water,  before  It  return  into  the  arte¬ 
rial  system  to  serve  for  the  purposes  of  nutrition. 

From  analogy  therefore  it  must  be  allowed,  that  the 
fostus  does  receive,  through  some  means  or  other,  the 
vivifying  principle  of  the  atmosphere. 

40  2.  By  what  means  then  is  this  furnished  ?  Many  cir¬ 

cumstances  concur  to  prove  that  it  is  by  means  of  the 
placenta.  For, 

1st,  The  structure  of  the  placenta  resembles  much 
that  of  the  lungs.  It  is  cellular,  and  has  the  whole 
blood  of  the  foetus  distributed  In  the  smallest  branches 
over  its  substance.  See  Anatomy,  Animal,  Chap.  4. 
Supplement. 

2dly,  The  blood  returning  from  the  placenta  is  sent 
by  the  nearest  possible  means  to  the  left  side  of  the 
heart.  And,  3dly,  Compression  of  the  umbilical  cord  to 
such  a  degree  as  to  Interrupt  the  circulation  through  it, 
destroys  the  foetus  as  soon  as  compression  of  the  trachea 
does  the  natus. 

It  appears  therefore  that  the  placenta  serves  to  the 
foetus  the  same  purpose  which  lungs  do  to  the  natus. 

The  celebrated  Haller  has  objected  to  this  probable 
use  of  the  placenta  in  the  following  words.  “  Non 
pauci  etiam  auctores  secundis  pulmonis  officium  tribue- 
runt,  cum  in  vena  umbillcall  sanguis  ruber  sit  ct  flori- 
dus,  si  cum  sanguinis  sodalis  arterise  comparetur.  Idex- 
perimentum  mea  non  confirmant.  In  pullo  arteriafere 
coccinea,  vena  violacca  est.  In  foetu  humano  nunquam 
floridum  sanguinem  vidi  j  neque  intelllgo  ut  placenta, 
in  qua  certlssime  nulla  sint  aerese  mutabiles  vesiculae 
Halier,  possit  pulmonis  munere  fungi*.” 
loc.  cit.  lib.  later  observations  have  contradicted  the  assertions 

xxix  sect  3.  occasion.  In  particular.  Dr  Jefl’ray, 

^^  42  professor  of  anatomy  in  the  university  of  Glasgow,  in 
an  inaugmal  dissertation  published  here  in  the  year 
1786,  relates  an  experiment  made  by  him  which  is 
completely  opposite  to  the  opinion  of  Haller.  “  Puero 
“  he  says”  in  obstetricatoris  sinu  jacenti,  funiculus 
tribus  vinculis  circumjectis,  et  simul  in  arc-turn  tractis 
colllgatus  est  j  quo  dein  juxta  umbilicum  inciso,  in 
arterils  umbillcallbus  et  venis,  inter  duo  vincula  ])la- 
centum  proxime,  sanguinis  copia  interceptum  est.  In¬ 
tercept!  spatli  vasa,  gelatinosa  funiculi  parte  cultro 
dempta,  in  conspectum  venerunt;  et  arterla,qusesangui- 
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nem  jam  ante  In  parte  circumiatuiis,  ad  placentum  per-  Katural 
ferebat,  puncta  est  j  quaiu  prope  arterioe  puncturam  Partuiition. 
vena  quoque  umbillcalis  similiter  puncta  est.  Quo  fac- -v~— ^ 
to  ex  vena  sanguis  effluens,  cum  eo  qui  ex  arteria  ef- 
fluebat  facile  comparari  poterat.  Ille,  venosi  sanguinis 
iustar,  nigricabat ;  hie,  sanguinis  in  adulta  arteriis  mox 
vivide  florebat  (d).” 

7.  The  means  by  which  the  foetus  is  nourished  have  43 
hitherto  escaped  the  investigation  of  physiologists. 

That  the  stomach  and  Intestines  do  not  serve  this  pur¬ 
pose  is  obvious  from  many  concurrent  testimonies  j  but 
particularly  from  these  organs  being  on  some  occasions 
entirely  wanting,  rvhile  other  parts  of  the  svstem  of  the 
foetus  were  complete.  It  is  probable  that  the  placenta 
supplies  nourishment,  as  well  as  the  vivifying  principle 
of  the  air  to  the  foetus  in  utero. 

Chap.  III.  Natural  Parturition,  44 

Human  parturition,  rvhere  every  thing  is  natural,  is 
perhaps  one  of  the  most  beautiful  and  interesting  opera¬ 
tions  in  natui-e  ;  for  wliat  can  be  more  bcairtiful  than  a 
process  accomplished  by  the  combined  action  of  a  num¬ 
ber  of  powers  admirably  weU  adapted  to  the  intended 
purpose  and  what  can  be  more  interesting  than  the  con¬ 
tinuation  of  our  species  which  depends  on  the  operation  ? 

In  treating  of  this  subject,  we  shall  first  consider  the 
term  of  gestation  ;  2dly,  ilie  phenomena  of  natural  par¬ 
turition  ;  and,  3dly,  the  causes  of  those  phenomena. 

Sect.  I.  'I'orm  of  Gestation. 

''  4j 

The  ancients  imagined  that  although  nine  kalendar 
months  be  the  most  usual  period  of  human  pregnancy,  yet 
on  some  occasionsthat  period  ma->’  be,  and  actually  is, pro¬ 
tracted  even  beyond  ten  calendar  months.  Accordingly, 
it  was  laid  down  as  a  maxim  in  ancient  jurisprudence, 
that  children  born  within  eleven  months  after  the  death 
of  their  supposed  father  should  be  declared  legitimate. 

In  modern  times  the  question  has  been  often  agitated, 
both  among  medical  practitioners  and  among  lawyers. 
Pi'actitioners  of  midwifeiy  however  have  had  most  fre¬ 
quent  occasion  to  investigate  this  subject,  and  they  have 
difl'ered  materially  in  their  conclusions. 

Kcedcrer  says,  “  Hunc  terminun),  fincni  nempe  tri-  , 
gesimte  nonac  et  nonnunquum  quadragesimae  hebdoma-  ^ 
dis  partui  maturo  natura,  uti  accuratior  observatio  do- 
cet  constituit,  ultraque  enm  non  facile  diftertur.  Ni¬ 
hil  hie  valet  entrgia  seminis  deficiens,  morbosa  vel 
debilis  patris  constitutio,  matris  dispositio  phthisica, 
hectica,  qua  foetus  suflicienti  alimento  privatur  j  nihil, 
status  matris  cachecticus,  fluxus  menstruiis  tempore 
gestationis  contingens,  diarrhoea  aliusvc  morbus  5  nihil 
nimla  uteri  amplitude  j  nihil  affcctus  matris  vchemen- 
tior,  quails  tristitia  5  nihil  dia^ta  matris  extraoi-dinaria, 
vel  Inedia’,  nihil  foetus  debilltas  et  dispositio  morbosa  j 
nihil  plures'foetus  in  utero  detenti. 

“  Tantum  euim  abest  ut  hoc  causae  foetus  moram  in 
utero  retardent,  ut  potius  accelcrcnt.  Viduae  quidem 
vanis  hisce  speciebus,  illlcitam  vencrem  defendere  at- 
que  hereditates  aucupari,  quin  in  co  medicos  nimis  cre- 

dulos, 
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(d)  Tentamen  medicum  inaugurale,  quaedam  de  placenta  proponens,  auctore  Jacobo  Jeffray,  &c.  Edinburgh 
2786,  p.  41. 
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Natural  t^ulos,  vel  lucri  cnpidos  in  suas  partes  trahere  student, 
Parturition,  sed  mera  h‘.ec  sunt  ludibria,  prsetereaque  niliil  (e).” 

- V -  But  many  eminent  teachers  ot‘  midwifery  believe 

that  in  some  cases  human  pregnancy  is  protracted  for 
two  or  tliree  weeks  beyond  the  more  common  period. 

Dr  Hamilton  especially  says,  “  In  the  human  spe¬ 
cies  nine  kalendar  months  seem  necessary  for  the  per¬ 
fection  of  the  foetus  •,  that  is,  nearly  thirty-nine  weeks, 
or  two  hundred  and  seventy-three  days  from  concep¬ 
tion.  The  term  does  not,  however,  appear  to  be  so 
arbitrarily  established,  but  that  nature  may  transgress 
her  usual  laws  j  and  as  many  circumstances  frequently 
concur  to  anticipate  delivery,  it  certainly  may  in  some 
instances  be  protracted.  Individuals  in  the  same  class 
of  quadrupeds,  it  is  well  known,  vary  in  their  periods 
of  pregnancy.  May  we  not,  therefore,  from  analogy 
reasonably  infer,  that  women  sometimes  exceed  the 
more  ^rdinary  period  ?  In  several  tolerably  well  attest¬ 
ed  cases,  the  birth  appears  to  have  been  protracted  se¬ 
veral  weeks  beyond  the  common  term  of  delivery.  If 
.  the  character  of  the  woman  be  unexceptionable,  a  fa¬ 
vourable  report  may  be  given  for  the  mother,  though 
the  child  should  not  be  produced  till  nearly  ten  ka¬ 
lendar  months  after  the  absence  or  sudden  death  of  her 
husband*.” 


*  Outlines 
of  Mtd- 
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p.  Ip2. 


49 


Sect.  II.  Phenomena  of  Natural  Labour. 

The  sulTerlngs  of  a  woman  during  labour  having  been 
compared  to  the  fatigues  of  a  person  on  a  journey,  the 
phenomena  of  labour  have  been  divided  into  three  stages. 
The  first  stage  consists  of  the  opening  of  the  mouth  of 
the  womb  •,  the  second,  of  the  actual  passage  of  the  child  ; 
and  the  third,  of  the  separation  and  expulsion  of  the 
secundines. 

Pheriomcna  of  the  First  Stage. — In  most  instances 
the  bulk  of  the  belly  subsides  for  a  day  or  two  before 
labour  begins;  but  the  first  evidence  of  the  actual 
commencement  of  that  process  is  the  occurrence  of 
pains  in  the  belly  alfecting  the  loins,  and  striking 
down  the  thighs,  occasioning  considerable  irritation  of 
the  bladder  and  bowels.  These  pains,  &c.  however, 
often  take  place  during  some  hours  of  the  night,  lor 
days,  or  even  weeks,  before  true  labour  begins,  and 
are  then  styled  spurious  pains.  It  is  not  easy  on  many 
occasions  to  distinguish  true  labour  throes  from  spu¬ 
rious  pains,  unless  the  state  of  the  mouth  of  the  womb 
be  examined,  so  very  nearly  do  they  resemble  each 
other.  But  in  general  spurious  pains  recur  at  irregular 
intervals,  and  do  not  Increase  in  force  according  to  their 
duration  ;  whereas  true  pains  gradually  recur  at  shorter 
intervals,  and  become  more  and  more  violent. 

Spurious  pains  are  sometimes  attended  with  an  occur¬ 
rence  which  was  first  publicly  noticed  and  described  by 
tlie  present  professor  of  midwifery  in  the  university  of 
Edinburgh  (f),  viz.  the  protrusion  of  the  urinary  blad¬ 
der.  This  resembles,  to  a  supt-rficial  observer,  the  bag 
formed  by  the  membranes  which  inclose  the  child,  and 
in  consequehce  has  repeatedly  been  burst  by  the  fingers 
of  the  operator.  Incurable  incontinence  of  urine,  inflam¬ 
mation  of  the  passages,  &c.  have  followed  this  accident. 
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Protrusion  of  the  urinary  bladder  may  be  readily  Vauirnl 
distinguished  from  that  of  the  membranes  which  i.i-  Panoritiu-. 
elude  the  infant  by  two  circumstances.  First,  the  bag 
recedes  completely  during  the  interval  of  the  pain  ; 
and  secondly,  when  pushed  down,  the  finger  cannot  be 
passed  round  it  at  the  fore  part  of  the  pelvis  ;  it  seems 
as  it  fixed  to  the  pubis.  True  labour-pains  arise  from 
the  contractions  of  the  womb  by  which  that  organ  i? 
shortened  and  thickened  ;  and,  at  the  same  time,  its 
contents  are  forced  through  its  orifice.  M'hen  they 
become  regular  and  forcing,  they  have  the  effect  of  open¬ 
ing  the  mouth  of  the  womb,  so  that  a  practitioner  can 
readily  ascertain  the  difl'ercnce  between  them  and  spuri¬ 
ous  pains.  The  opening  of  the  mouth  of  the  womb,  in 
most  instances,  is  accompanied  by  the  discharge  of  a 
slimy,  bloody-like  matter,  termed  shews;  but  in  many 
women  there  is  no  such  circumstance. 

This  process  is  generally  gradual,  the  pains  in¬ 
creasing  in  frequency  and  force  ;  and  eight,  ten,  or 
twelve  hours,  commonly  elapse  before  they  complete 
the  opening  of  the  womb.  In  some  cases  the  dilatation 
takes  place  to  a  considerable  extent  before  pains  occur, 
so  that  a  few  pains  accomplish  this  stage.  But  these 
exceptions  are  not  so  frequent  as  those  of  an  opppsite 
description,  where  one  or  two  complete  days  are  requi 
red  to  open  the  womb,  though  the  pains  be  unremitting. 

In  proportion  as  the  first  stage  advances,  the  mem¬ 
branous  bag  containing  the  child  is  pushed  through 
the  mouth  of  the  womb,  and  forced  gradually  into  the 
vagina.  During  the  pain  it  is  tense,  and  during  the  in¬ 
terval  it  becomes  relaxed.  AVhen  this  happens,  the 
head  of  the  infant  can  be  distinctly  felt  behind  it.  r\t 
last,  the  passages  being  sufficiently  opened,  the  pain 
having  become  stronger  and  more  frequent,  the  mem¬ 
branes  give  way,  and  the  water  contained  within  them 
is  discharged  ;  which  finishes  the  first  stage.  Shivering, 
vomiting,  headaeh,  thirst,  and  pain  in  the  back,  take 
playe  in  many  Instances  during  this  stage. 

F  hcnomemi  of  the  Second  Stage. — Sometimes  an  inter- 
val  of  ease  of  some  minutes  duration  succeeds  the  dis¬ 
charge  of  the  waters.  The  pains  then  become  much 
more  violent  and  forcing,  and  the  head,  by  the  con¬ 
tractions  of  the  uterus  thus  becoming  more  jiow.  rful, 
is  pushed  through  the  brim  of  the  jx-lvis  into  the  \a- 
gina.  For  this  purpose  the  vertex  is  forced  forem  U, 
and  the  brow  is  turned  to  one  sarro-iliac  syiuhondi-**sis, 
so  that  the  largest  part  of  the  head  is  applied  to  the 
widest  part  of  the  bason  ;  for  as  the  lu  ad  r  oral,  and 
the  opining  through  which  it  to  pass  i-  of  ttu  same 
form,  this  is  absolutely  necej.->ary. 

After  the  head  Is  in  the  vagina,  the  pain*  -till  con¬ 
tinuing,  the  vertex  is  tuined  into  the  arch  of  the  pi 4*1 
and  the  face  into  the  hollow  of  the  >acrum,  by  which 
the  largest  part  of  the  head  r  brought  into  the  direc 
lion  of  the  widest  p.art  at  the  outlet.  -Ml  the  I'ft  |»art ; 
arc  now  protruded  in  tlu*  form  of  a  turn,  w,  a  poition 
of  the  vertex  is  pu-hed  through  the  oi  ificc  ol  the  % 
na,  and  evi-ry  pain  advanci  .  the  prorre  .  of  the  infant, 
till  at  hut  the  head  is  expelhd.  An  internal  of  a  mi¬ 
nute  or  two  now  ensues,  after  which  another  p-*in  ta* 
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Natural  king  place,  t’ue  face  is  turned  to  one  thigb,  and  the 
Parturition  shoulders  of  the  child  being  placed  towards  pubis  and 
sacrum,  the  whole  of  the  body  is  born.  During  this 
process  the  patient  generally  adds  voluntary  efi'orts  to  tiie 
contractions  of  the  uterus. 

This  stage  is  in  many  instances  extremely  tedious  j 
but  after  the  woman  has  had  one  child,  it  often  is  com¬ 
pleted  within  the  time  of  .six  or  eight  pains. 

Fhemmena  of  the  Third  Stage. — Whenever  the  in¬ 
fant  is  born,  if  there  be  no  other  in  the  womb,  the  pa- 
rietes  ot  the  abdomen  become  relaxed,  and  the  womb 
can  be  perceived  through  them,  contracted  almost  into 
the  size  of  a  child’s  head.  An  Interval  of  ease  of  some 
minutes  duration  now  elapses,  after  which  pains  again 
recur,  commonly  attended  with  the  discharge  of  some 
clots  of  bloodj  occasioning  a  kind  of  gurgling  noise, 
and  the  placenta  and  membranes  are  thrown  off,  and 
the  womb  remains  quite  contracted  or  nearly  so,  with 
a  cavity  scarcely  capable  of  containing  a  hen’s  egg. 
In  some  cases  a  single  pain  accomplishes  this,  and  in 
others  several  pains  are  required  j  but,  generally  speak¬ 
ing,  this  stage  is  completed  within  an  hour  after  the 
birth  of  the  child. 

It  sometimes,  however,  happens  that  the  natural  ef¬ 
forts  are  inadequate  to  the  expulsion  of  the  secundines. 
The  causes  are,  want  of  sufBcient  contractile  power  in 
the  uterusj  irregular  contraction  of  that  organ,  and  in¬ 
durated  state  of  the  placenta  Itself. 

1‘rom  the  above  description  it  is  obvious  that  all  the 
three  stages  of  labour  are  completed  by  one  simple 
power,  viz.  the  contraction  of  the  womb. 

£2  Sect.  III.  Causes  of  the  Vhcnomcua  of  Labour. 

I.  The  first  phenomenon  which  requires  explanation  is 
the  action  of  the  uterus.  \\  by  does  that  organ  gene¬ 
rally  act  at  a  certain  period,  after  having  remained  in 
a  quiescent  state  for  so  long  a  time  ? 

This  question  has  puzzled  physiologists  strangely. 
Some  have  atlrihiited  the  circumstance  to  a  stimulus 
communicated  by  tlie  foetus:  but  their  opinion  is  over¬ 
turned  by  a  well-known  fact,  that  the  same  phenomena 
occur  though  the  foetus  he  dead.  Others  have  imagin¬ 
ed  that  the  uterus  is  excited  to  act  in  consequence  of 
previous  distension,  l^ut  were  this  the  case,  women 
should  never  have  the  uterus  of  a  larger  bulk  in  one 
pregnancy  than  in  another  j  whereas,  on  the  contraiy, 
it  is  well  known  that  women  who  have  twins  or  triplets 
often  have  the  womb  distended  to  fully  double  the 
usual  size. 

Physiologists  as  well  as  physicians  have  fallen  Into 
very  great  errors  from  referring  complex  phenomena  to 
a  single  cause.  A  variety  of  facts  concur  to  prove, 
that  In  the  present  instance  it  is  absurd  to  impute  the 
action  of  the  uterus  to  any  single  cause. 

To  what  then  should  we  attribute  it  ?  To  a  variety 
of  circumstances. 

1st,  To  the  structure  of  the  uterus.  From  the  ap¬ 
pearance  of  that  organ  in  its  unimprrgnated  state,  it 
would  seem  that  nature  had  laid  up  in  store  a  certain 
proportion  of  fibres  to  be  developed  during  pregnancy. 
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hen  these  fibres  arc  evolved,  if  tl.c  uterus  be  distend-  Natural 
ed  farther,  the  edges  of  the  os  tincm  must  be  separated,  Paituntioa.- 
in  consequence  of  which  part  of  the  uterine  contents 
passing  through  it,  the  contraction  of  the  uterus  follows. 

A  fact  very  familiar  to  practitioners  of  midwifery  af¬ 
fords  apparently  a  complete  confirmation  of  this  hypo¬ 
thesis,  viz.  that  in  some  women  labour  occurs  as  regu¬ 
larly  and  naturally,  in  the  seventh  or  eighth  mouth  of 
gestation,  as  in  others  it  does  at  the  end  of  the  ninth, 
the  cervix  uteri  having  become  quite  obliterated. 

2d,  It  is  probable,  however,  that  in  ordinary  cases 
this  store  of  muscular  fibres  is  seldom  entirely  exhausted,, 
from  the  circumstance  of  women  havinsr  sometimes 
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twins  or  triplets  ;  some  other  cause  therefore  must  con¬ 
cur  in  exciting  the  action  of  the  uterus.  .  The  contents 
of  the  uterus  perhaps  furnish  this  cause. 

In  the  latter  months  of  gestation,  some  parts  of  the 
foetus  come  in  contact  with  the  parictes  of  the  uterus, 
in  consequence  of  the  decrease  in  proportion  of  tlie  li¬ 
quor  amnii.  This  is  principally  the  case  with  respect 
to  the  head,  which  presses  on  the  cervix,  and  that  part 
of  the  uterus,  it  is  probable,  is  more  irritable  than  any 
other  for  we  find  that  the  entrance  or  exit  of  all  hol¬ 
low  muscular  organs  is  more  irritable  than  the  other 
parts,  as  we  see  exemplified  in  the  cardia  of  the  stomachy 
and  in  the  cervix  of  the  urinary  bladder. 

3d,  It  is  not  imiirobable  too,  that  the  pressure  of  the 
neighbouring  parts  contributes  somewhat  to  induce  the 
action  of  the  uterus  ;  for  it  is  remarked  by  practitioners 
of  midwifery,  that  women  seldom  arrive  at  the  full  pe¬ 
riod  of  gestation  in  a  first  pregnancy,  and  the  parietes 
of  the  abdomen  yield  with  difficulty  at  first,  as  is  ob¬ 
served  In  cases  of  dropsy.  Ilesides  all  farmers  know 
well,  that  in  every  succeeding  pregnancy,  cows  exceed 
their  former  period  of  gestation. 

II.  The  next  phenomenon  worthy  of  notice  is  the  53 
manner  in  v\hich  the  child’s  head  enters  the  pelvis. 

Two  circumstances  contribute  towards  this,  first  the 
connection  of  the  head  of  tire  child  with  the  neck  j  and 
2dly,  The  form  of  the  brim  of  the  pelvis. 

The  first  of  these  circumstances  has  been  accurately 
pointed  out  by  Dr  Osborn.  He  says,  “  after  the  os 
uteri  has  heen  first  opened  by  the  membranes  and  con¬ 
tained  waters,  forming  a  wedge-like  bag,  the  next 
operation  and  eflect  of  the  labour-pains  or  contractions 
of  the  uterus  (for  they  are  convertible  terms)  must  be 
on  the  body  of  the  child,  which  being  miited  to  the  basis 
of  the  cranium  at  the  great  foramen  and  nearer  the  oc¬ 
ciput  than  forehead,  the  greater  pressure  will  be  applied 
to  the  occiput,  which  being  likewise  smaller,  and  ma¬ 
king  less  resistance,  will  be  the  first  part  squeezed  into 
the  cavity  of  the  pelvis  (k).” 

'I'he  latter  circumstance  has  been  clearly  explained 
by  Professor  Saxtorph.  He  remarks,  “  causa  hujus  di- 
rectionis  capitis,  concurrente  toto  mechanismo  perfect! 
partus,  potissimum  hxret  in  pelvi.  Nam  agente  utero 
in  foctum,  in  axi  pelvis  loeatum,  caput  ejus  hucusque 
liberum,  in  hnmorc  amnii  fluctuans,  propter  molam 
suam  majorem  in  introltum  ipso  pelvis  magnam  resisten- 
tiam  patitur  d  prominentia?  ossis  sacri,  qute  in  posteriori 
parte  segment!  Inferioris  uteri  ita  impressa  est,  ut  pro- 
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Natural  niontorli  instar  fueliis  u'ontem  glabram,  rotunclam,  unico 
Parturition  puiicto  tantummoclo  illara  tangentem  et  satis  mobilem, 
'•  blando  motu  ad  latus  dirigat,  in  spatiuni  ei  exacte  re- 
spondens  inter  protuberantiam  ipsani  ct  niarginem  in¬ 
ternum  acutum  ilii  excavatum,  quant  ob  rent,  sincipitis 
praevii  sutura  sagittalis  cadit  necessario  in  diametrum 
obliquum  apertiirs  superioris  pelvis  (f).” 

It  is  remarkable,  that  neither  of  these  celebrated  au¬ 
thors  discovered  tiiat  a  combination  of  both  the  circum¬ 
stances  just  enumerated,  is  necessary  to  occasion  the 
phenomenon. 

Two  advantages  result  from  this  position  of  the  head 
of  the  child  ;  for,  1st,  The  largest  part  of  the  head  is 
applied  to  the  avidest  part  of  the  superior  aperture  j  and, 
2dly,  The  head,  when  the  occiput  Is  forced  foremost, 
occupies  the  least  possible  space. 

III.  The  phenomenon  which  next  strikes  us,  is  that 
change  in  the  position  of  the  head  by  which  the  face  is 
turned  into  the  hollow  of  the  sacrum. 

Although  the  advantage,  and  even  necessity,  of  this 
change  In  the  position  of  the  head,  has  been  long  known 
to  practitioners  j  yet  Dr  Osborn  is,  perhaps,  the  first 
author  who  has  clearly  explained  the  efficient  cause  of 
this.  His  remarks  are  these:  “  As  it  (viz.  the  head) 
descends  obliquely  through  the  pelvis,  the  pressure  of 
the  two  converging  ischia  will  not  be  exactly  opposite 
to  each  other  on  the  two  parietal  bones  5  but  one  is¬ 
chium  acting  or  pressing  on  the  part  of  that  bone  con- 
tiguoas  to  the  occiput,  and  the  other  on  the  opposite 
side  next  to  the  face,  the  head  being  made  up  of  dif¬ 
ferent  bones,  united  by  membranes,  and  forming  va¬ 
rious  sutures  and  fontanels,  which  permit  the  shape  to 
be  changed,  and  the  volume  to  be  lessened,  it  necessa¬ 
rily  follows,  that  the  head,  thus  compressed,  will  take 
a  shape  nearly  resembling  the  cavity  through  which  it 
passes ;  and,  as  from  the  convergency  of  the  Ischia,  the 
cavity  of  the  pelvis  somewhat  approaches  the  form  of  a 
cone,  the  child’s  head  is  moulded' into  that  shape,  the 
shape  of  all  others  best  adapted  to  open  the  soft  parts, 
and  make  its  way  through  the  os  externum.  Ihis  un¬ 
equal  pressure  of  the  two  ischia  upon  the  head,  will,  in 
the  first  instance,  direct  the  occiput,  or  apex  of  the 
cone,  to  turn  under  the  arch  of  the  pubis,  where  there 
is  little  or  no  resistance  j  while  the  pressure  ol  the  other 
ischium,  in  its  further  descent,  will  have  the  same  ef¬ 
fect  on  the  other  side,  and  direct  or  compel  the  face  to 
*  Dr  Os-  turn  into  the  hollow  of  the  sacrum 
bom,  loc.  This  change  of  position  is  productive  of  three  advan- 
citp.30.  tages. 

1st,  The  largest  part  of  the  head  is  again  adapted  to 
the  widest  part  of  the  pelvis. 

2dly,  The  smallest  possible  surface  of  the  head  is  ap¬ 
plied  to  the  surface  of  the  bones  of  the  pubes.  .Vnd, 

3dly,  As  Dr  Osborn,  in  the  passage  quoted,  very- 
justly  observes,  the  head  is  moulded  into  that  .shape 
which  is  best  calculated  to  pass  without  doing  harm, 
through  the  soft  parts. 

IV.  The  phenomena  which  occur  when  the  head 
pa.sscs  through  the  external  parts,  are  easily  explained. 

After  the  head  has  made  that  turn,  by  which  the 
face  is  placed  in  tlie  hollow  of  the  sacrum,  tlic  coccyx 
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and  perintcum  re^i'^t  its  further  dt  cent  in  tlial  direr-  v  ,^.,1 
tion,  and  by  forcing  the  nape  of  the  ni  ck  agaiu.-t  the  i'ariuritiou. 
iulcrior  edge  of  the  .symphysis  jiubis,  every  successive  '■  “  v"* 
pain  contributes  to  make  the  occiput  ri.se  up  towards 
the  abdomen,  by  which  the  chin  leaves  the  lop  of  the 
thorax,  on  which  it  liad  rested  during  the  preceding 
process  of  delivery.  / 

By  this  simple  mechanism,  the  soft  jiarts  are  gradu¬ 
ally  pivpared  for  the  passage  of  the  child,  while,  at  the 
same  time,  the  shoulders  aie  brc-ight  into  the  most  fa¬ 
vourable  position  for  passing  through  the  pelvis. 

^  .  The  phenomena  of  the  third  stage  of  labour  ob-  cS 
viously  originate  from  the  contraction  of  the  uterus, 
which  both  separates  and  expels  the  secundines.  Some 
author’s  have  imagined  that  nature  has  provided  for  this 
purpose  a  particular  apparatus,  placed  at  the  fundus 
uteri  ;  but  as  the  placenta,  when  attached  to  the  cer¬ 
vix  uteri,  is  thrown  oil'  as  readily  as  when  it  is  attach¬ 
ed  to  the  fundus,  it  is  very  evident  that  these  authors 
have  been  deceived  by  a  seeming  regularltv  of  fibres, 
which  is  sometimes  observed. 

Lastly,  The  obstacles  which  nature  has  opposed  to  .‘>7 
the  passage  of  the  child,  occasion  all  the  diflicultics  of 
human  partiu’itlon.  These  obstacles  are  formed  by  the 
.situation  and  shape  of  the  pelvis,  and  the  structure  of 
the  soft  parts  concerned  in  parturition. 

The  pelvis  is  situated  in  such  a  direction,  that  it  ■■ 
axis  forms  an  obtuse  angle  with  tliat  of  the  body  ;  con¬ 
sequently,  it  is  not  placed  perpendicularly,  but  oblique¬ 
ly  to  the  horizon  j  and  hence  nothing  can  pass  through 
it  by  the  force  of  gravity. 

The  shape  of  the  pelvis,  too,  is  such,  that  the  head 
of  the  child  cannot  pass  through  the  outlet  in  the  same 
direction  in  which  it  entered  tlie  brim  j  and,  from  the 
structure  of  the  soft  parts  conceriicd  in  parturition,  they 
yield  with  considerable  difficulty. 

By  these  means,  the  Author  of  our  existence  has 
guarded  against  the  ellects  of  the  erect  po-turc  of  the 
body,  and  has  prevented  the  premature  e.\|tulsion  of 
the  child  and  the  sudden  laceration  of  the  soft  parts. 

5* 

Sect.  IV.  Treatment  f>J  Tsuturul  Labour . 

First  sta^e. — \Mien  this  stage  proceeds  naturally  and 
rcfularlv,  there  is  very  little  else  to  be. done,  after 
having  ascertained  that  labour  has  really  l«gun,  and 
that  the  child  is  in  the  ordinary  position,  than  taking 
care  that  the  bowels  be  open,  and  palliating  any  un¬ 
pleasant  symptoms,  such  as  shivering  or  voiiiitiiig.  See. 
which  mav  occur. 

But  if  after  the  pains  have  become  so  regumr  as,  by 
their  continuance,  to  distiiib  the  ordinary  functions  ct 
life,  that  is,  most  commonly,  after  they  havclx  eu  quite 
regular  for  twelve  or  fifteen  lioun. ;  if  this  ^tage  be  not 
completed,  it  is  necessary  to  interfere,  and  to  eiidt*- 
vour,  by  art,  to  eflect  the  dilatation.  '1  he  reason  for 
this  rule  is  abundantly  evident.  If  thi-  -tact  of  •.uff.  r- 
ing  lie  longer  protracted,  the  strength  of  tbr  pit.eiit 
must  l»c  exhausted  by  the  long-continued  exertion,  and, 
of  course,  the  remaining  proc«-»  of  lal>our  cannot  U- 
completed.  Hence  the  child  may  be  lost,  or  alarniini; 

‘  dirrhaigr 
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Natural  tllscbavges  of  blood  may  follow  the  birth  of  the  in- 
Parturition.  fant. 

This  very  obvious  effect  of  the  protraction,  beyond 
certain  limits,  of  the  first  stage  of  labour,  was  first  pub¬ 
licly  insisted  on  liy  the  present  professor  of  midwifery  iii 
the  university  of  Edinburgh. 

The  means  to  be  adopted  for  completing  the  dilata¬ 
tion,  when  that  assistance  becomes  necessary,  are  vene¬ 
section  or  opiates,  or  supporting  the  os  uteri,  according 
to  circumstances. 

AVlien  the  resistance  to  the  opening  of  the  womb 
arises  from  the  premature  discharge  of  the  water,  or 
from  natural  rigidity  of  the  womb,  copious  blood-let¬ 
ting  afl'ords  the  adequate  remedy.  But  if  the  patient 
he  already  reduc.ed  by  previous  disease,  so  that  she  can¬ 
not  safelv  be  bled,  an  opiate,  in  the  form  of  glyster, 
ought  to  be  administered.  .. 

And  when,  on  the  recurrence  of  every  pain,  the 
mouth  of  the  womb  is  forced  down  upon  the  external 
passages  before  the  child,  its  edges  ought  to  be  support¬ 
ed,  in  situ,  by  the  fingers  cautiously  applied  to  each 
side. 

59  Second  stage. — When  it  is  found  that  the  head  has  be¬ 

gun  fairly  to  enter  the  pelvis  in  the  natural  direction, 
no  assistance  Is  necessary  till  the  perineal  tumour  be 
formed  ;  and  then  such  support  must  be  given  to  the 
protruded  parts  as  shall  both  relieve  the  distressing  feel¬ 
ings  of  the  patient,  and,  at  the  same  time,  prevent  any 
laceration  from  happening.  Of  course,  the  precise 
manner  of  supporting  the  perlnaeum  must  be  varied  ac¬ 
cording  to  the  circumstances  of  the  case.  Inattention 
to  this  has  veiy  frequently  occasioned  the  most  deplor¬ 
able  accidents. 

After  the  head  is  born,  It  must  be  ascertained  whether 
there  be  any  portion  of  the  navel-string  Tound  the  neck 
of  the  infant,  and  if  there  be,  it  must  lie  slackened  or 
drawn  over  the  head,  otherwise  the  Infant  will  be 
lost. 

If  possible,  time  should  be  allowed  for  the  accommo¬ 
dation  of  the  shoulders,  and  the  expulsion  of  the  body 
of  the -infant  j  and,  at  any  rate,  the  utmost  attention 
should  be  paid  to  supporting  the  perinaeum  during  that 
part  of  the  process. 

00  Third  stage. — AVhen  the  child  Is  born,  and  It  is  as¬ 

certained  that  there  is  no  other  infant  remaining  In  the 
womb,  the  patient  should  be  allowed  to  rest  for  a  little, 
unless  pains  again  come  on,  by  which  the  secundines 
are  separated.  In  that  case,  the  coi'd  is  to  be  firmly 
grasped,  and  pulled  gently,  till  the  placenta  be  brought 
down  to  the  external  parts,  when  it  is  to  be  drawn  out 
carefully,  in  such  a  manner  as  to  bring  oQ  at  the  same 
time  the  complete  membi  anous  bag. 

Should  pains  not  recur  at  the  distance  of  an  hour  af¬ 
ter  the  birth  of  the  infant,  it  becomes  necessary,  for  se¬ 
veral  reasons,  to  introduce  the  hand  into  the  womb  to 
separate  and  extract  the  secundines. 

First,  If  the  cord  were  pulled  by  before  the 
womb  had  contracted,  or  the  after-birth  had  be¬ 
come  separated,  the  womb  must  inevitably  be  turned 
inside  out^  an  accident  that  has  occasionally  hap¬ 
pened. 

Secondly,  If  a  longer  period  than  an  hour  were  suf¬ 
fered  to  elapse,  the  passages  would  become  s'o  much 
contracted,  that  the  force  required  again  to  dilate 
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them,  would  produce  inflammatiou,  with  all  its  alarm-  Natural 
ing  consequences.  Parturition. 

Thirdly,  If  the  after-birth  were  allowed  to  remain 
longer  than  au  hour,  excessive  flooding  might  take 
place,  which  would  soon  prove  fatal. 

Fourthly,  Were  the  patient  to  escape  the  danger  of 
flooding,  she  would  incur  that  of  putrefaction  of  the 
placenta,  which  is  equally,  though  not  so  rapidly,  pro¬ 
ductive  of  mortal  event. 

In  thus  introducing  the  hand  to  separate  the  placen¬ 
ta,  the  two  great  cautions  to  be  attended  to,  are  to  ap¬ 
ply  the  fingers  to  the  substance  of  the  placenta,  not  to 
insinuate  them  between  its  surface  and  that  of  the  ute¬ 
rus,  and  to  bring  off  only  that  portion  of  the  pla¬ 
centa  which  can  be  separated  from  the  uterus  without 
force. 

When  any  alarming  circumstance  happens  after  the 
birth  of  the  Infant,  requiring  the  extraction  of  the  pla¬ 
centa,  the  practitioner  is  not  to  delay  for  an  hour, 
indeed  not  for  a  minute,  giving  the  requisite  assist¬ 
ance. 

Chap.  IV.  Of  the  Deviations  from  Nature  in  Hu-- 
man  Parturition. 

From  the  view  thus  given  of  human  parturition,  un¬ 
der  the  most  favourable  circumstances,  it  must  be  ob¬ 
vious  that  many  deviations  from  nature  may  occur. 

These  deviations  may  proceed ;  first,  from  the  pro¬ 
pelling  powers  concerned  in  parturition  j  secondly,  from 
the  state  of  the  secundines  j  thirdly,  from  the  state  of 
the  child  itself;  or,  fourthly,  from  the  state  of  the  pas¬ 
sages  through  which  the  child  is  forced.  There  may  al¬ 
so  be  a  combination  of  these  causes.  We  shall  consider 
each  of  these  causes  of  deviation  In  the  order  just  enu¬ 
merated.  But  as  a  minute  investigation  of  the  subject 
would  far  exceed  the  necessary  limits  of  this  work,  we 
shall  treat  each  of  these  causes  as  shortly  as  possible, 
and  notice  only  the  most  striking  circumstances. 

Sect.  I.  Of  the  Deviations  from  Natw'al  Labour, 
which  proceed  from  the  Propelling  Powers. 

The  propelling  powers  concerned  in  parturition  con¬ 
sist  of  voluntary  and  involuntary  muscular  action.  The 
diaphragm  and  abdominal  muscles  furnish  the  former, 
and  the  uterus  the  latter. 

Au  excess  or  diminution  of  the  action  of  those  powers 
must  interrupt  the  ordinary  progress  of  labour. 

a.  The  violent  action  of  the  diaphragm  and  abdomi- 
nal  muscles,  if  exerted  at  the  beginning  ol  labour,  tends 
to  exhaust  the  patient  and  to  retard  delivery,  and  if  in¬ 
duced  when  the  head  is  within  the  vagina,  may,  pro¬ 
vided  proper  precautions  be  not  taken,  lacerate  the 
perinseum,  and  render  the  future  life  of  the  patient 
miserable. 

Ihe  action  of  these  muscles  being  quite  voluntary, 
may  be  readily  prevented  by  the  patient  submitting  to 
pi'oper  advice. 

b.  Impaired  action  of  the  diaphragm  and  abdominal 
muscles,  generally  originates  from  the  improper  exer¬ 
tion  of  those  muscles  at  the  beginning  of  labour,  or 
from  passions  of  the  mind.  It  always  retards  delivery, 
and  consequently  protracts  the  sufferings  of  the  patient. 

c.  Violent 
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Pretema-  c.  lolent  action  of  the  uterus  at  the  beginning  of 
tural  Par-  labour,  is  frequently  productive  of  much  mischief.  It 
,  tuntiofi.  exhausts  the  patient,  and  rehders  the  subsequent  process 
of  delivery  exceedingly  tedious  and  difficult.  It  al¬ 
so  sometimes  occasions  an  accident  which  generally 
proves  almost  immediately  fatal,  viz.  rupture  of  the 
uterus. 

This  accident  has  been  described  by  authors  under 
the  title  of  spontaneous  rupture  of  the  uterus.  The  lacera¬ 
tion  in  the  uterus  in  those  cases  is  sometimes  transverse 
and  sometimes  longitudinal.  When  the  accident  happens 
from  this  cause,  the  laceration  is  most  frequently  in  the 
cervix.  The  accident  is  preceded  by  excruciating  pain, 
especially  .during  the  action  of  the  uterus,  at  one  part, 
as  in  the  loins  or  towards  the  pubes  ;  and  it  is  announ¬ 
ced  by  a  most  agonizing  increase  of  the  pain,  succeeded 
by  violent  vomltlrig,  the  discharge  of  a  little  blood,  a 
total  cessation  of  the  labour  throes,  very  great  irregulari¬ 
ty  and  feebleness  of  the  pulse,  cold  sweat,  coldness  of 
the  extremities,  difficulty  of  breathing,  Inabilitv  to  tie  in 
the  h  orizontal  posture,  and  sometimes  delirium.  Along 
with  these  symptoms,  it  often  happpens  that  the  present¬ 
ing  part  of  the  child  recedes  entirely,  and  the  limbs  of 
the  infant  may  be  readily  distinguished  through  the  pa- 
rietes  of  the  abdomen.  But  this  circumstance  does 
not  always  take  place,  for  sometimes  the  head  of  the 
,  child  is  so  firmly  wedged  within  the  pelvis,  that  it  does 
not  recede  although  the  other  parts  be  in  the  cavity  of 
the  abdomen. 

The  rupture  of  the  uterus  is  generally  fatal.  A  few 
cases,  however,  are  on  record,  where,  by  prudent  ma¬ 
nagement,  the  patient,  even  under  such  dangerous  cir¬ 
cumstances  has  been  saved.  Such  are  the  cases  record¬ 
ed  by  Dr  Hamilton  (h),  by  Dr  Douglas  (i),  and  Dr 
Hamilton,  junior(K).  But  the  injuries  which  must  ensue 
from  loss  of  blood,  acute  pain,  the  presence  of  the  child 
in  the  cavity  of  the  abdomen,  and  the  probable  protru¬ 
sion  and  strangulation  of  the  intestines,  are  such,  that  it 
cannot  be  expected  that  many  patients  can  survive  the 
accident. 

The  cause  of  violent  action  of  the  uterus  at  the  be¬ 
ginning  of  labour,  is  obviously  the  premature  discharge 
of  the  liquor  amnii.  By  this  circumstance,  the  body 
of  the  child  comes  in  contact  with  the  parietes  of  the 
uterus,  by  which  the  action  of  that  organ  Is  imme¬ 
diately  and  violently  excited.  How  much  mischief 
then  may  the  rash  Interference  of  an  ignorant  operator 
produce  ? 

The  cause  of  rupture  of  the  uterus  from  Its  own  vio¬ 
lent  action,  is  the  resistance  to  the  passage  of  the  child, 
either  from  undilated  os  uteri,  or  from  deformities  ol  the 
pelvis,  or  from  wrong  position  ot  the  child.  When¬ 
ever,  therefore,  the  rupture  is  threatened,  means  must 
'  be  instantly  adopted  to  remove  the  resistance,  or  to  sus¬ 
pend  the  action  of  the  uterus.  The  former  Is  in  general 
the  more  easily  accomplished. 

When  the  uterus  has  actually  burst,  the  only  chance 
which  can  be  afforded  to  the  patient,  is  instant  delivery  •, 
per  I'las  ncitura/cs,  where  that  is  practicable  j  and  where 


(h)  Outlines  of  Midwifery,  p.  348. 

(l)  Observations  on  the  rupture  of  tlic  gravid  uterus, 
(k)  Select  Cases  of  Midwilery,  p.  l  38. 
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there  is  extreme  narrowness  of  the  pelvis,  by  an  incision  iveum*. 
through  the  parietes  of  the  abdomen.  A  case  where  luml  P»r- 
this  latter  practice  was  successfully  had  recourse  to  oc-  toriiion. 
curred  a  few  years  ago  in  Lancashire.  '’—v—* 

Violent  action  of  the  uterus  during  the  latter  stage 
of  labour,  although  not  productive  of  the  same  dangers 
which  ensue  from  It  at  the  beginning,  is  by  no  means 
exempt  from  hazard  j  for  If  the  soft  parts  be  rigid  or 
not  sufficiently  relaxed,  the  woman  may  be  miserably 
torn. 

The  violent  action  of  the  uterus  towards  the  termi¬ 
nation  of  labour  proceeds  from  some  power  of  that  pr- 
gan  itself,  or  from  the  stimulus  communicated  by  the 
position  of  the  child. 

This  circumstance,  however,  is  sometimes  beneficial  j 
as,  for  instance,  when  the  child  Is  in  an  unfavourable 
position.  Dr  Denman  was  the  first  who  discovered 
this  effect  of  violent  uterine  action,  and  published  it 
in  the  fifth  volume  of  the  London  Medical  Journal, 
page  64. 

d.  Impaired  action  of  the  uterus  during  the  first  CC 
stage  of  labour  is  in  many  instances  productive  of  no 
othei  inconvenience  than  the  protraction  of  labour  j  but 
if  it  exhausts  the  strength  of  the  patient,  it  influences 
materially  the  subsequent  process,  as  already  staled. 

M  hen  it  occurs  during  the  second  stage,  it  occasions  the 
most  dangerous  symptoms.  First,  if  the  head  of  the 
child  continue  to  press  for  a  considerable  time  on  the 
soft  parts  within  the  pelvis,  these  parts  must  Ilcce8^arily 
from  the  impeded  circulation  become  swelled,  and  con¬ 
sequently  the  action  of  tlte  uterus,  though  it  should  re- 
'  turn,  would  then  be  totally  insufficient  for  the  expul¬ 
sion  of  the  child.  This  eflect  of  the  prort-action  of  the 
second  stage  was  first  pointed  out  to  the  public  in  Dr 
Hamilton’s  letters  to  Dr  Osborn.  Jl  merits  most  par¬ 
ticular  attention  •,  not  only  as  it  is  one  of  the  mast  lic- 
quent  causes  of  the  loss  of  the  infant  during  labour,  and 
of  considerable  danger  to  the  parent,  but  also  as  it  may 
be  very  readily  prevented  by  an  attentive  practitioner. 

Previous  to  this  swelling  becoming  so  consideniblc  a- 
to  impede  the  progress  of  the  infant,  there  is  a  tender¬ 
ness  and  heat,  and  dryness  in  the  passage,  which  an¬ 
nounces  the  actual  commencement  ot  the  inflammation. 

Jmmediate  delivery  ought  then  to  be  bad  recourse  to. 

Many  disagreeable  symptoms  aho  proered  Irom  the 
same  cause,  such  as  suppression  of  urine,  and  violent 
cramps  in  the  lower  extremities. 

When  it  is  ascertained,  that,  in  con=  qucncc  of  the 
deficiency  of  action  of  the  uterus,  the  child  i'  detained 
so  long  in  the  passage  as  to  endangi  r  tin  b  :*ili  or  life  ot 
the  mother,  it  be  comes  iiecc -oaiy  to  cxtraci  the  infant 
by  mechanical  means.  ’1  wo  contrivances  have  been 
tboiigbt  of  for  this  purpose,  viz.  the  vectisor  lev.-r,  and 

the  forceps.  ,  o  •  1  1 

Uoonhuysen,  a  Dutch  practitiom  r,  who  tloure.lird 

ahoiit  the  beginning  of  the  l8lh  century,  contrived  the 
vectis,  and  from  the  great  sncci  s  wbirli  atti  mied  it* 
iksc  in  bis  hands,  an  edict  wbh  i■^ucd  by  tin  talc 
neral,  that  no  surgeon  should  practi  •  inidwifiiy  with¬ 
out 
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Prcterna-  out  being  possessed  of  tlie  Boonhuysca  secret,  for  the  in 
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tural  Par-  strument  was  not  publicly  known.  In  the  year  1736, 
,  tunfioa.  however,  the  secret  having  been  pui'chased  by  two  11- 
'  beral-minded  physicians,  Vlscher  and  Van  de  Poll,  was 
published  by  them  for  the  benefit  of  mankind.  Since 
that  time,  the  instrument  has  undero-one  a  vavietv  of  al- 
terations  in  its  form  for  a  particular  account  of  which, 
the  reader  is  referred  to  Mulder’s  Historia  Forcipis. 

There  can  be  no  doubt  that  Roonhuysen  and  his 
successors  employed  the  vectis  as  a  lever  of  the  first  spe¬ 
cies,  the  head  of  the  infant  being  the  resistance,  the 
parts  of  the  woman  the  fulcrum,  and  the  hand  of  the 
operator  forming  the  moving  power.  The  injuries  ari¬ 
sing  from  this  practice  have  been  well  explained  by  I)r 
Osborn  in  bis  Essays  on  Laborious  Labours.  Al¬ 
though  Dr  Bland  and  Dr  Denman  still  recommend  the 
same  practice,  there  can  be  no  doubt  that  whenever  the 
use  of  the  vectis  proves  successful  according  to  their 
directions,  the  fortunate  termination  is  to  be  attributed 
to  the  action  of  the  uterus  being  excited  by  the  pressure 
of  the  instrument  ;  or,  in  other  W'ords,  the  delivery 
might  have  been  completed  without  any  mechanical  in¬ 
terference  at  all.  On  the  other  hand,  whenever  the 
action  of  the  uterus  Is  either  quite  suspended  or  much 
weakened,  both  mother  and  child  sufi'er  from  the  appli¬ 
cation  of  the  vectis. 

The  late  Dr  Dease,  In  altering  the  .shape  of  the  vec- 
lls,  wished  to  impress  upon  the  profession  the  necessity 
for  changing  the  mode  of  employing  it ;  and  according¬ 
ly  he  called  his  instrument  an  extractor.  This  power, 
however,  seems  to  be  possessed  in  a  superior  degree  by 
Dr  Lowder’s  instrument,  of  which  a  description  is  con¬ 
tained  in  the  eighth  volume,  second  decade,  of  Dr  Dun¬ 
can’s  Medical  Comincntaiies,  p.  400.  As  this  Instru¬ 
ment  may  be  used  with  perfect  safety,  both  to  mother  and 
child,  and  as  In  some  cases  it  Is  superior  to  the  forceps, 
we  have  represented  its  form  in  one  of  the  plates,  and 
now  add  the  description  and  an  account  of  the  manner 
of  applying  it  from  the  work  already  referred  to. 

tfp  The  instrument  “  consists  of  a  blade  and  handle 

(between  which  there  is  a  hinge,  that  renders  it  por¬ 
table),  measuring  in  length  ii^-  inches.  Its  length, 
before  it  be  curved,  is  12^  inches.  'J'he  curve  be¬ 
gins  about  half  an  inch  from  the  hinge.  It  describes, 
reckoning  an  Inch  from  its  first  curvature,  as  nearly  as 
can  be  estimated,  an  arc  of  87  degrees  of  a  circle,  the 
radius  of  which  is  four  inches.  The  breadth  of  t|ie 
blade,  at  the  beginning  of  the  carve,  is  half  an  inch, 
and  is  gradually  increased,  till  witliln  three  quarters 
of  an  inch  of  the  extremity,  where  it  measui-es  an 
inch  nnd  three-fourths.  Its  extremity  is  semicir¬ 
cular.  Mithin  2^  inches  of  the  extremity  there  is  an 
oval  opening,  measuring  2^  inches  i'n  length,  and 
at  its  greatest  breadth.  By  this  opening,  the  depth  of 
the  curve  Is  considerably  increased,  witliout  rendering 
the  instrument  inconvenient  in  its  Introduction.” 

JO  “  Let  us  suppose  that  it  is  found  necessary  to  use  Low¬ 

der’s  lever,  when  the  head  of  the  child  has  just  begun  to 
enter  the  cavity  of  the  pelvis.  The  patient  is  to  be  placed 
in  the  ordinary  position,  on  the  left  side,  in  bed.  The  oc¬ 
ciput  ol  the  child  is  to  be  carefully  distinguished,  and 
the  curve  of  the  Instrument  is  to  be  applied,  with  all 
the  neecssai-y  precautions,  over  it.  'J’he  extremity  of 
the  blade  should  be  tvltbin  a  very  little  of  the  nape  of 
■'he  neck.  To  accomplish  this  part  of  the  operation 

I 


tunUon. 


with  facility,  it  is  necessary  that  the  operator  be  well  Pieterna- 
acquainted  with  the  shape  of  the  pelvis,  and  that  he  tural  Par- 
have  accustomed  himself  to  apply  the  instrument  over  a  , 
round  substance. 

“  When  the  instrument  is  applied  In  this  manner,  the 
operator  will  find,  that  he  can  exert  very  considerable 
power  In  drawing  down,  without  pressing  on  any  other 
part  than  the  occiput  of  the  child.  The  mother  can¬ 
not  possibly  feel  the  instrument  5  while,  at  the  same 
time,  the  many  points  of  the  foetal  cranium,  on  which 
it  rests,  prevent  any  injury  whatever  to  the  infant. 

“  If  there  be  any  pains,  however  slight  they  may  be, 
the  operator  should  draw’  down  only  dining  the  pain  : 
in  the  intervals,  a  soft  warm  cloth  should  be  wrapped 
round  the  handle.  If  there  be  no  pains,  he  must  draw 
down  from  time  to  time,  imitating,  as  nearly  as  he  can, 
the  natural  efforts.  It  is  astonishing,  of  what  use  even 
the  most  trifling  pains  are,  on  such  occasions.  M’ith- 
out  pains,  :i  long  time  is  required  before  the  head  be 
made  to  advance  in  a  perceptible  degree  (though, 
after  it  has  advanced  a  little,  it  soon  yields  entirely)  ; 
while,  with  them,  the  progress  is  often  rapid. 

“  The  operator  should  continue  to  draw  down  in  the 
same  tnanner,  till  the  head  be  completely  in  the  ca¬ 
vity  of  the  pelvis.  Should  any  circumstance,  as  danger¬ 
ous  uterine  haiinorrhagy,  or  convulsions,  require  that 
the  delivery  be  expeditiously  finished,  after  the  head  is 
brought  into  this  position,  the  forceps  must  be  applied  j 
for  it  Is  in  the  power  of  the  operator,  by  means  of 
them,  to  accomplish' the  extraction  of  the  head  within  a 
very  short  space  of  time,  or  at  least,  within  a  much 
shorter  space  than  w’ould  be  required,  were  the  use  of 
Lowder’s  lever  continued. 

“  But  if  there  be  no  dangerous  symptom,  the  opera¬ 
tion  may  be  completed  by  the  first  instrument,  without 
any  assistance  from  the  forceps. 

“  For  this  purpose,  the  operator  should  continue  to 
draw  down,  by  iiressing  on  the  occiput,  as  already 
directed,  until  the  face  shall  have  turned  into  the  hol¬ 
low  of  the  sacrum.  'I'lie  direction  of  the  instrument 
must  then  be  changed.  The  reason  of  this  is  very  ob¬ 
vious.  After  the  face  is  In  the  hollow  of  the  sacrum, 
the  occiput  becomes  engaged  in  the  arch  of  the  pubis, 
and  rises  under  It,  while,  at  the  same  time,  the  chin 
leaves  the  top  of  the  breast,  on  which  it  had  rested 
during  the  preceding  process  of  labour,  and  describes 
a  course  equal  to  a  full  quarter  of  a  circle,  which  is 
the  consequence  of  the  occiput  describing  a  similar 
course  under  the  arch  of  the  pubis.  Were  the  practi¬ 
tioner  then  to  continue  to  press  in  the  same  direction 
as  he  did  while  the  head  was  passing  through  the  brim, 
be  would  counteract  tins  natural  process,  and  hence 
Avould  retard  delivery,  and  injure  the  parts  against 
Avhich  he  would  necessarily  press  the  child. 

“’File  instrument  must,  therefore,  be  withdrawn  from 
the  occiput,  and  applied  witli  the  proper  precautions  over 
the  chin,  when  the  operator  is  to  imitate  the  process 
of  nature,  by  disengaging  the  chin  fiom  the  bj'east, 
and  making  the  occiput  rise  under  the  arch  of  the  pu¬ 
bis,  while,  with  his  left  hand,  he  protects  the  perinmum 
from  Injury.” 

“  From  these  observations  it  is  obvious, that  the  instru¬ 
ment  introduced  into  practice  by  Dr  Lowder,  affords 
exactly  tbe  assistance,  in  the  first  order  of  laborious  la¬ 
bour,  Avhich  is  required  3  for  it  supplies  tlic  place  of  tbe 
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rrct"riiii-  propelling  powers,  or  Increases  lliclr  efficacy,  by  acting 
rural  Par-  on  the  body  of  the  child,  without  injuring  any  part  of 
turition.  ^  (.],g  mother. 

“  This  property  renders  it  of  great  use  in  certain  cases 
^  of  deformed  pelvis,  vi/..  where  the  short  diameter  of  the 
brint  is  about  three  inches.  In  such  cases,  the  long 
continued  strong  action  of  the  uterus,  often  eventually 
forces  the  head  into  the  pelvis  j  but  the  strength  of  the 
■■  patient  is  in  consequence  so  much  reduced,  that  after 
it  lias  proceeded  so  far,  the  pains  are  entirely  suspended, 

■  and  the  delivery  must  necessarily  be  finished  by  the  use 

’  of  mechanical  expedients  ;  Imt  the  child’s  life  is  com¬ 
monly  previously  destroyed,  by  the  compression  of  the 
brain. 

»  If,  in  such  cases,  it  be  possible  to  increase  with 
safety  the  vis  a  tergo,  the  child  would  then  be  forced 
'  through  the  brim  of  tlie  pelvis  before  the  woman’s 

strength  were  exhausted,  and  before  its  life  were  en¬ 
dangered  ;  conseq,ucntly,  many  children,  commonly 
doomed  to  inevitable  destruction,  would  be  preserved. 

“  Lowder’s  lever,  I  apprehend,  possesses  this  power. 
It  may  be  calculated,  that,  by  its  use,  the  efficacy  of 
the  labour  tliroes  is  at  least  doubled.  Hence  the  child, 
in  cases  of  slight  deformity  of  the  pelvis,  is  forced 
through  the  opposing  part  within  one  half  of  the  time 
\vhlch  would  be  otherwise  required  j  and  this  is  ac¬ 
complished  without  injury  pither  to  the  mother  or  in- 
fanf ;  for  tl)e  instrument  presses  on  no  part  of  the  for¬ 
mer  j  and  it  rests  on  such  parts  ot  the  latter,  that  uo 
harm  can  possibly  be  done. 

“  In  face-cases,  too,  where  the  interference  of  the 
practitioner  is  necessary  (wlilcli,  indeed,  is  a  rare  occur¬ 
rence),  this  Instrument  may  be  employed  with  much 
advantage.  The  great  aim  should  be,  to  draw  down 
tiie  occiput. 

“  As  it  appears,  therefore,  that  Lo;vder’s  lever  is  ap¬ 
plicable  In  many  cases  where  the  forceps  are  inadmissi¬ 
ble,  and  that  its  use  is  not  productive  of  so  niucli  ha¬ 
zard  to  the  mother  as  that  oi  the  forceps,  it  might  per- 
,  .  haps  be  inferred,  that  the  latter  instrument  may  be 

banished  from  practice,  as  unnecessary  and  dangerous. 
Accordingly,  many  practitioners  of  midwifery  have 
adopted  an  opinion  of  this  kind  ;  and,  indeed,  there  are 
very  few  who  do  not  em2»loy  one  or  other  of  these  in¬ 
struments  exclusively. 

But  however  desirable  it  may  be  to  lessen  the  num¬ 
ber  of  mechanical  expedients,  and  to  simplily  practice,  1 
apprehend,  that  many  lives  would  be  lost  if  we  possessed 
or  employed  no  such  instrument  .as  tlic  forceps.  As 
they  have  the  jiroperty  of  a  lever,  delivery  can  in  many 
cases  be  accomplished  much  more  expeditiously  by  them 
than  by  Dr  liowdcr’s  instrument.  Tliis  seems  to  he 
the  sole  advantage  which  they  possess  over  it  j  and  that 
is  counterbalanced  by  several  great  disadvantages. 
Many  authors,  indeed,  have  alleged,  that  the  forceps 
have  exclusively  the  power  of  diminishing  the  size  of 
the  fatal  eranium^  by  the  pressure  ot  their  blades,  and 
Itence  have  attributed  a  degree  ot  pre-eminence  to  them, 
which  in  fact  is  not  their  due;  for  as  the  size  ot  the 
child’s  head  is,  in  natural  cases,  diniinilihcd  as  far  as  is 
necessary,  by  the  contractions  of  the  uterus  forcing  it 
forward  through  the  bones  of  tlie  pelvis,  an  increase  of 
the  vis  ?i  tergo  will  of  course  increase  that  diminution, 
if  the  shape  of  the  passage  require  it.  AMiile  Lowdei  ’s 
lever,  therefore,  possesses  the  ]iower  of  coinpressiiig  the 
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cranium  in  commou  wllli  tbe'forcei':,  it  hr.s  a  dtcided  Pnirr'; 
superloiity  over  them  in  this,  that  it  aecompli'rlies  that  tural  1’ tr¬ 
end  by  similar  means  with  nature.  ,  *'‘^*^*" 

“  The  great  ilisadvantages  of  tlic  forceps  are,  that  the  y 
are  inapplicafile  wlieii  tlie  child’s  bead  is  situated  high 
ill  the  pelvis  ;  that  their  application  is  oltcn  difficult  to 
tlie  operator,  and  painful  to  the  patient  ;  and  that,  as 
theu'  centre  of  action  is  on  the  parts  of  the  patient,  they 
must  injure  her  in  proportion  to  the  resistance  oppo>(.(l 
to  the  delivery. 

‘‘  On  the  uhole,  tlicn,  in  cases  of  the  first  order  of 
laborious  lahoiirs,  both  instruments  mu>t  he  otcaslonally 
had  recourse  to.  AYlicn  the  liead  is  not  completely 
within  the  cavity  of  the  pelvis,  Loader’s  liver  must  be 
employed;  and  even  when  it  is  In  that  position,  the 
same  means  may  be  used,  if  there  be  pains.  But,  wluii 
the  labour  throes  are  entirely  suspended,  or  rihen  any 
circumstance  renders  it  necessary  to  terminate  the  de¬ 
livery  with  expedition,  the  forctiis  ought  to  be  em¬ 
ployed  in  preference  to  every  other  liisliuuieiit,  if  the 
head  of  the  child  be  within  tlicir  reaeli.” 

The  forceps  are  supposed  to  have  been  invented  by  7- 
Dr  Hugh  C'lianibeilain,  who  was  physician  to  Iving 
Charles  II.  ;  but  their  form  has  been  greatly  alten  d 
since  his  time.  The  most  approved  torni  is  that  repre¬ 
sented  in  the  plate. 

This  instrument  is  only  appllcalile  in  presentations  of 
the  head  ;  but  It  was  formerly,  by  Dr  Smeliie  and  otliei  -, 
recommended  in  face  cases. 

In  order  that  this  instrument  he  applicable,  it  i'  ne¬ 
cessary  that  tlie  head  be  completely,  or  neaili  '(i,  in 
the  cavity  of  the  pelvis;  but  souutimes  .a  leiigthe-u*  il 
pair  is  used  for  cases  where  the  head  is  situated  liii.h- 
The  employment  of  long  forcejis,  however,  laing  ex¬ 
tremely  dangerous,  is  seldom  justifiable;  iuul  then- 
fore  we  shall  limit  our  directions  to  the  use  of  the  eom- 

mon  shoVt  lorcips.  _  •  .  . 

’I'here  are  three  jirincipal  eases  *11  which  that  iristrii- 
ment  mnv  be  bad  recourse  to,  mz.  i-  wlicie  tlie  lace-  i. 
in  tbe  hollow  of  the  sueruni  ;  2.  wliere  the  face  h 
wedged  under  the  pubis ;  and,  3.  where  it  is  on  ouc  siue 

of  the  pelvis.  .  . 

In  whatever  situation  the  head  is,  the  lustrunuut  i-- 
tube  applied  over  tlit- car-^,  otherwi-e  thire  could  U 
no  safe  and  secure  hold.  In  the  proeess  of 
the  child  with  tills  iiistruracnl  too,  it  ly  to  he  ob-eived, 
tlmt  the  convex  edgo  of  the  blades  is  to  be  hrouglil 

along  the  hollow  of  the  sacrum. 

Tlie  instrununt  being  applied  so  cautiously  ove  r  tin- 
ears  of  the  infant  that  no  part  of  the  woman  he  injure  d 
by  their  introduction,  the  locking  parts  are-  to  l.c 
brought  together,  and  sceiired  by  a  ligmture- ;  after 
which  the  operator,  sup|>orlIng  careful  y  the  |h nn.reini 
with  one  hand,  is  to  draw  gently  in  a  direction  eif  from 
blade  to  blade  during  a  pain,  or  now  anel  ihe-n  to  imi¬ 
tate  labour  throes  while-  he  at  the  .anie  time-  favour, 
the  mecJiaiii-m  of  Labour  by  accommodalliig  the-  el.ild  e 
litad  to  the  passage  so  as  to  make-  it  lake  up  the  l.a-t 
po.sihit-  room.  If  this  fa  dour  with 

iiiiei  ge  nlle-iH-ss,  no  part  of  the  woman  shoiilJ  fa  inj«r. 
cel,  .ami  the  parts  of  the  infant  on  which  tin  in.treiment 
had  rested  should  not  even  be  marked.  But  a.  thrr- 
can  Ik-  mi  ihuibt,  that  in  the  pn-e  ^  of  0== 
e  cus,  the  parts  of  the-  weunaii  are-  prr  xrd  bv  Uer 

blades,  if  lunch  force  fa  exerted,  e-r  it  dm;  altenlica 
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tuA*i^Par  adaptation  of  the  head  of  the  infant  to 

^Ymition!'  apertures  through  which  it  is  to  be  brought,  the 
most  dreadful  effects  result  from  the  operation. 

Sect.  II.  Of  the  Deviations  from  Natural  Labour, 
which  proceed  from  the  state  of  the  Secundines. 

74  The  membranes  which  envelope  the  foetus  are  in 
some  cases  more  tender,  and  in  others  more  rigid,  than 
in  general  they  are  found  5  circumstances  which  have  a 
considerable  effect  on  the  process  of  parturition.  Be¬ 
sides  this,  the  placenta  is  on  some  occasions  attached  to 
the  cervix  or  os  uteri,  by  which  not  only  is  the  order 
of  labour  interrupted,  the  placenta  being  expelled  be¬ 
fore  the  child,  but  also  is  the  patient’s  life  exposed  to 
much  danger. 

75  a.  Where  the  membranes  are  too  tender,  the  liquor 
amnii  is  discharged  at  the  beginning  of  labour  before 
tbe  os  tincae  be  dilated,  and  then  all  the  bad  conse¬ 
quences  detailed  under  the  article  b,  Sect.  I.  necessarily 
ensue. 

b.  Where  the  membranes  are  too  rigid,  the  labour 
may  be  protracted  to  such  a  period  as  shall  injure  the 
mother  most  materially,  and  at  last,  as  the  whole  ovum 
may  be  expelled  entire,  the  life  of  the  child  may  be 
endangered. 

After  the  os  uteri  Is  completely  dilated,  if  the  child 
included  in  the  membranes  do  not  advance  into  the  ca¬ 
vity  of  the  pelvis,  the  membranes  should  be  ruptured. 
But  if  It  do,  they  ought  not  to  be  broken  till  tliey  press 
on  the  external  parts. 

c.  But  the  most  alarming  deviation  from  nature, 
which  can  proceed  from  tlie  state  of  the  secundines,  is 
that  which  originates  from  the  attachment  of  the  pla¬ 
centa  over  tbe  cervix  or  os  uteri.  As  there  can  be  no 
doubt  that  the  uterine  vessels  dip  into  the  substance  of 
tbe  placenta,  and  that  they  are  lacerated  when  the  pla¬ 
centa  is  separated  from  its  attachment,  it  is  obvious 
that  in  such  a  situation  hcemorrhagy  to  a  most  danger¬ 
ous  extent  must  unavoidably  ensue  during  the  process 
of  the  labour. 

Mr  Rigby  of  Norwich  was  the  first  British  practi¬ 
tioner  who  publicly  explained  this  cause  of  bcemor- 
rhagy.  In  the  first  edition  of  his  work  ;  viz.  that  pu¬ 
blished  in  1775,  he  expresses  himself  in  the  following 
words.  “  But  from  the  uncertainty  with  w'hich  (as 
before  observed)  nature  fixes  the  placenta  to  the  ute¬ 
rus,  it  may  happen  to  be  so  situated,  that  when  the  full 
term  of  pregnancy  is  arrived,  and  labour  begins,  a 
flooding  necessarily  accompanies  it,  and  without  the  in¬ 
tervention  of  any  of  the  above  accidental  circumstances; 
that  is,  when  it  is  fixed  to  that  part  of  the  womb  which 
always  dilates  as  labour  advances,  namely,  the  collum 
and  os  uteri,  in  which  case  It  is  very  certain  that  the 
placenta  cannot,  as  bclore  described,  remain  secure  till 
tbe  expulsion  of  the  child,  but  must  of  necesssity  be  se¬ 
parated  from  it,  in  proportion  as  the  uterus  opens,  and 
by  that  means  an  hoemorrhage  must  unavoidably  be  pro¬ 
duced. 

“  1  hut  floodings,  winch  arise  from  these  two  different 
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causes,  which  I  will  distinguish  by  the  names  of  acci-  Preterna- 
dental  and  unavoidable ,  though  they  may  appear  exact-  tural  Par¬ 
ly  similar  in  their  first  symptoms,  should  terminate  very  tuition. 

differently,  if  left  to  nature,  assisted  only  by  the  palll-' - - 

ative  means  before  mentioned,  cannot  seem  strange  ;  nor 
can  it  be  a  doubt,  that  of  these  two  kinds  of  floodings, 
only  one  of  them,  namely,  that  which  is  produced  by 
an  accidental  separation  of  the  placenta,  can  be  relieved 
by  the  use  of  these, palliatives  ;  and  that  the  other,  in 
which  the  placenta  is  fixed  to  the  os  uteri,  and  the 
flooding  is  therefore  unavoidable,  cannot  possibly  be 
suppressed  by  any  other  method  whatever,than  the  time¬ 
ly  removal  of  the  contents  of  the  womb  ;  for  supposing 
the  discharge  to  be  for  a  while  restrained  by  bleeding 
medicine,  cool  air,  &c.  it  will  Inevitably  return,  when 
nature  is  so  far  recovered  as  again  to  bring  ou  labour  : 
in  the  first  case,  if  the  hemorrhage  have  been  checked 
by  the  use  of  the  above  means,  it  is  not  impossible  but 
labour  may  come  on,  and  the  child  be  safely  expelled 
by  tlie  natural  pains  before  it  returns ;  or  if  it  should 
return,  it  may  not  increase  in  quantity ;  as  in  this  case 
very  probably  the  separated  part  of  the  placenta  which 
occasions  the  discharge  remains  nearly  the  same;  where¬ 
as  in  the  other  case,  in  which  the  dilatation  of  the  os 
uteri  produces  the  .separation  of  the  placenta,  every  re¬ 
turn  of  pain  must  be  a  return  of  the  bleeding,  and  it 
must  become  greater  and  greater  as  the  uterus  opens 
more  and  inore,  and  the  placenta  is  in  proportion  de¬ 
tached,  till  it  increases  to  a  degree  that  exhausts  the  pa¬ 
tient,  and  she  dies  before  nature  has  been  able  to  expel 
the  child-  That  such  must  inevitably  be  the  progress 
and  event  of  floodings  arising  from  such  a  cause,  if  left 
to  nature.  Is  too  obvious  further  to  be  insisted  on. 

“  That  this  attachment  of  the  placenta  to  the  os 
uteri  is  much  oftener  a  cause  of  floodings  than  authors 
and  practitioners  are  aware  of,  I  am  from  experience 
fully  satisfied,  and  so  far  am  I  convinced  of  its  frequent 
occurrence,  that  I  am  ready  to  believe  that  most,  if 
not  all  of  those  cases  which  require  turning  the  child 
are  produced  by  this  unfortunate  original  situation  of 
it  (E).” 

No  case  in  practice  requires  more  decision  and  more 
attention  than  this.  It  must  be  obvious  that  no  inter¬ 
nal  remedy  can  be  of  any  avail  in  flooding  from  such  a 
cause,  and  that  the  life  of  the  patient  can  be  saved  by 
Immediate  delivery  alone,  whenever  considerable  hce¬ 
morrhagy  takes  place.  But  it  is  to  be  recollected  that 
the  discharge  In  many  instances  threatens  for  days  or 
even  weeks  before  it  beconies  serious,  and  that  for  the 
sake  of  the  child,  the  patient  should  be  allowed  to  ad¬ 
vance  as  near  as  her  own  safety  will  permit  to  the  full 
period.  Tliese  threatenings  may  often  be  removed  by 
astringent  injections,  per  vaginam,  while  at  the  same 
time  every  means  of  moderating  the  circulation  of  the 
blood  should  be  suggested. 

But  whenever  the  discharge  becomes  profuse,  de¬ 
livery  by  art  Is  to  be  had  recourse  to.  'J'he  rule  of  Mr 
some  other  eminent  practitioners,  “  to 
watch  from  time  to  time  the  dilatability  of  tlie  os 
uteri,”  and  take  advantage  of  that  state,  sounds  well ; 

.but 
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( I.)  Essay  on  the  Uterine  Hcemorrhagy  whicli  precedes  the  delivery  of  the  full-grown  Foetus,  illustrated  bv, 
ea,se8  by  .j.^cl.  Rigby,  London  J775>  P*  ^4-  Vide  also  3d  edition  1784,  same  page. 
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but  if  followed  in  practice,  must  either  give  such  a 
•  sliock.  to  the  woman’s  constitution,  as  shall  end  in 
^  dropsy  or  marasmus,  or  must  prove  immediately  fatal. 
In  all  those  cases  the  os  uteri  may  be  forced,  and  al¬ 
though  it  be  not  more  open  than  barely  to  admit  the 
introduction  of  the  linger,  it  may  in  a  vei'y  few  minutes, 
if  the  operator  have  steadiness  and  perseverance,  be  ren¬ 
dered  capable  of  allowing  the  hand  to  pass. 

If  possible,  the  hand  should  be  carried  forward  at 
one  side  of  the  placenta,  for  if  that  part  be  torn  (which 
it  must  be  admitted  is  sometimes  inevitable)  the  infant 
must  be  desti'oyed.  After  the  feet  are  brought  down, 
the  child  is  to  be  extracted  as  expeditiously  as  regard  to 
its  safety  will  permit,  and  the  hand  is  then  to  be  again 
passed  into  the  uterus  for  the  purpose  not  merely  of  de¬ 
taching  completely  the  secundines,  but  chiefly  of  se¬ 
curing  the  contraction  of  that  organ  which  is  the  great 
object  of  the  delivery. 

Sect.  III.  Of  the  Deviations  from  Natural  Labour, 
which  proceed  from  the  state  of  the  Child. 

The  regular  process  of  parturition  may  be  inter- 
erupted,  In  consequence  of  the  position  and  of  the  shape 
of  the  child. 

I.  Position  of  the  child.  The  most  natural  po¬ 
sition  of  the  child,  at  the  beginning  of  labour,  is 
with  the  head  placed  at  the  brim  of  the  pelvis, 
the  face  towards  the  sacro-iliac  synchondrosis  of  one 
side,  and  the  occiput  towards  the  groin  of  the  opposite 
side.  But  there  are  many  deviations  from  this  natural 
position. 

a.  Although  the  head  he  applied  to  the  hrim  of  the 
pelvis,  it  may  be  forced  with  the  sinciput  towards  the 
promontory  of  the  sacrum,  and  the  occipit  towards  the 
symphysis  pubis.  In  this  situation  the  largest  diameter 
of  the  head  is  opposed  to  the  smallest  of  the  pelvis,  con¬ 
sequently  the  head  remains  firmly  fixed  in  that  position, 
for  as  the  sinciput  cannot  advance  a  point  beyond  the 
promontory  of  the  sacrum,  the  occiput  is  forced  just  so 
much  below  the  brim  at  the  pubis  as  to  wedge  the 
head  firmlv  between  the  sacrum  and  pubis.  By  the 
long-continued  pressure  the  soft  parts  become  much 
swelled,  and  at  last  the  head  is  found  so  immoveably 
fixed,  that  it  can  neither  be  made  to  recede,  nor  can  it 
advance  in  the  same  direction.  This  constitutes  what 
has  been  styled  the  caput  incunealum,  or,  as  it  is  called 
by  French  practitioners,  la  tete  enclavec.  *1  his  case 
most  commonly  is  the  eflect  of  mismanagement  tor  if 
a  very  little  pressure  be  made  on  the  head  when  it  pre¬ 
sents  at  the  brim  of  the  pelvis  in  this  unfavourable  po¬ 
sition,  the  pains  will  readily  force  it  into  the  passage  in 
the  proper  direction. 

When  the  locked  head  h.as  iictually  taken  place,  the 
practice  must  be  varied  according  to  the  circumstances 
of  the  individual  case  •,  hence  the  long  forceps,  and 
sometimes  even  the  crotchet,  are  required.  I  urnlng  is 
quite  inadmissible,  and  the  three-bladed  forceps  so 
strenuously  recommended  by  Dr  Leake,  in  this  case  arc 
totally  inapplicable. 

b.  The  long  diameter  of  the  head  may  also  be  applied 
to  the  short  diameter  at  the  brim,  in  a  different  manner, 
viz.  with  the  face  towards  the  pubis,  and  the  occiput 
to  the  base  of  the  sacrum.  'I'he  obstacles  to  the  pro¬ 
gress  of  thtf  liead  are  not  in  this  case  so  great  as  in  the 


F  E  R  Y.  <?9 

former  (n)  ;  for  as  the  occiput  is  round,  and  its  sur-  Prcicma- 
face  Inconsiderable,  while  at  the  same  lime  the  promon-  t'lc.d  I’ar- 
tory  of  the  sacrum  is  round,  the  labour  throes,  after  tuntion. 
some  time,  force  the  occiput  either  a  little  to  one  side,  ' 
or  at  least  past  the  promontory.  The  case,  however,  is 
tedious,  painful,  and  even  dangerous  to  the  patient ;  for 
as  the  face  presents  a  larger  surface  to  the  pubis  than 
the  occiput,  it  must  require  longer  time  to  pass,  and 
as  there  are  many  inequalities  on  the  face,  the  patient 
must  suffer  much  pain  from  their  pressure,  and  from  the 
same  circumstance  must  incur  the  hazard  of  having  the 
urinary  bladder  or  the  urethra  irreparably  injured. 

In  this  case  Professor  Saxtorph  remarks,  “  vel  occi-  ** 
put  primo  dcscendit,  quod  cuni  accidit,  Irons  ab  ossibuj 
pubis  sustentata  elevatiir,  mentumque  pectori  infantis 
imprimitur,  urgentibus  porro  doloribus,  versus  anum 
et  perinaeum,  adagitur  acuminatum  occiput,  et  nullo 
modo  sub  arcu  ossium  pubis  extorqueri  potest  inflex ile 
sinciput, hinc partus  In  exitu pclvisimpossibilis  redditur.” 

That  this  is  a  mistake,  the  observation  of  other  prac¬ 
titioners  has  sufficiently  demonstrated  ;  for  it  is  well 
known  that  in  such  cases,  after  the  perina-um  ha-s  been 
much  stretched  the  occiput  is  forced  through  the  parts, 
and  immediately  slips  back  towards  the  anus,  while 
the  nape  of  the  neck  being  applied  to  the  anterior 
edge  of  the  perinaeum,  moves  on  it  as  on  an  axis,  so  that 
the  sinciput  and  face  emerge  from  under  the  symphysis 
pubis,  the  chin  leaving  the  top  of  the  thorax  in  the 
same  manner  as  if  the  face  were  situated  naturally  in 
the  hollow  of  the  sacrum. 

Although  in  this  case  the  natural  efforts  most  ordi¬ 
narily  complete  the  process,  yet  in  many  instances  the 
injury  which  threatens  the  urinary  bladder  renders 
the  application  of  the  forceps  expedient. 

c.  Although  the  head  may  have  entered  the  pelvis  in  8^ 
the  most  natural  position,  yet  it  may  not  make  tliose 
changes' in  situation  which  are  required  to  accommodate 

it  to  the  outlet  j  for  the  face  may  turn  under  the  sym¬ 
physis  pubis  instead  of  into  the  hollow  of  the  sacrum. 

AVhen  this  happens  the  phenomena  already  described  (A) 
take  jdace. 

d.  It  sometimes  happens,  that  instead  of  the  smooth  S4 
part  of  the  cranium  being  forced  first  into  the  pelvl-:, 

the  face  presents.  In  this  case  it  may  be  situatod  in 
three  positions,  viz.  with  the  chin  to  the  sacrum,  or 
pubis,  or  side. 

a  a.  The  first  case  is  esteemed  the  most  dangerous 
both  for  the  mother  and  child.  For  the  mother, 
because  the  child  in  this  position  requires  more  room 
than  the  pelvis  affords,  consequently  lh«  s*ft  parts  m 
contact  with  the  chin  and  smooth  |wit  of  the  cranium 
are  much  comprcss«-d,  and  hence  it  the  delisery  be  not 
speedily  accomplished,  much  injury  to  those  parts  will 
ensue.  .Vs  the  chin  too  must  pi',  along  a  curved  liu« 
formed  by  the  sarnmi  and  rw  cyx,  the  obstacles  to  d. - 
livery  are  verv  great ;  and  ev-  n  after  the  face  ha-,  been 
forced  so  low  us  to  pre-  on  the  p«  l  inaium,  tint  j«rt  is 
in  much  hazard  of  being  tom  by  the  violent  dtstenvion 
which  it  undergoss.  The  delivery  in  -uch  « jset  is  vrrv 
randy  accomplished  naturally. 

'I'his  species  of  labour  is  equally  daiign  .  ..  -  tn  t -e 
child  as  to  the  mother,  not  only  on  arcount  of  the  |. m  - 
contioued  pn  s.Hure  on  the  brain,  but  ab  n  from  th.  . .  - 
put  being  forced  so  strongly  on  the  sup.  ri<ir  d  .r»  !  »-  r 
lebra  that  the  free  return  of  the  blood  from  the  lu  *  if 
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Pi-eterna-  interrupted,  and  bence  apoplexy  ensues  j  a  circumstance 
rural  Par-  rvhich  is  proved  even  by  the  appearance  of  children 
,  tunuon.  such  cases  are  born  alive,  for  the  face  of  such 

children  is  perfectly  livid.  Jacobs  has  pointed  out 
these  dangers  pretty  accurately.  “  11  est  dangereux 
pour  I’enfant,  (he  says),  p^rce  que  la  tete  etant  pen- 
chee  et  portant  sur  son  cou,  elle  eomprime  les  vaisscaux 
sanguins  au  point  que  Ic  sang  ne  pouvant  plus  circnler, 
il  meure  d’uue  apoplexie  pour  pen  que  Ton  tarde  a  I’ex- 
traire.”  Ecole  pratique  des  AccoucJiemens,  par  le  Pro- 
feseeur  J.  B.  Jacobs.  A  Paris,  1785.  p.  366. 

b  b.  The  second  case,  viz.  rvhere  Jhe  chin  is  placed 
towards  the  pubis  and  the  sinciput  to  the  sacrum,  is 
neither  so  dangerous  for  the  mother  nor  child.  For  if 
by  the  force  of  the  pains  the  face  be  2>ushed  so  far  for- 
•ward  that  the  chin  becomes  engaged  within  the  arch  of 
the  pubis,  then  the  inferior  edge  of  the  symphysis  pubis 
forms  a  lulcrum  on  which  the  inferior  jaw  moves,  by 
which  the  sinciput  and  occiput  pass  readily  and  easily 
along  the  hollow  of  the  sacrum,  their  surface  being 
well  adapted  to  that  of  the  sacrum,  and  the  several  parts 
of  the  face  pass  in  succession  through  the  vulva. 

cc.  The  third  case,  viz.  where  the  chin  is  to  one  side, 
is  still  more  favourable  than  the  second  ;  for  the  face 
passes  readily  through  the  oblique  diameter  of  the  pel¬ 
vis  till  stopt  by  the  tuberosities  of  the  ischia,  when  the 
chin  turns  into  the  arch  of  the  pubis,  and  then  the  same 
phenomena  which  occur  in  the  second  case  take  place. 

'The  cause  most  generally  assigned  for  face-cases  is 
the  ill  directed  exertion  of  the  propelling  powers.  May 
it  not  also  depend  in  many  cases  on  the  oidginal  posi¬ 
tion  of  the  foetus  ? 

W  hen  any  extraordinary  difliculty  occurs  in  face-cascs, 
Lowder’s  lever  is  the  instrument  to  which  recourse 
ought  to  be  had.  The  forceps,  as  recommended  by 
Smellie  and  others,  being  quite  Insulllclent  to  ad'ord  a 
safe  and  secure  hold  of  the  infant. 

S5  e.  On  some  rare  occasions  the  side  of  the  head  pre¬ 
sents,  so  that  one  car  is  in  the  centre,  of  the  pelvis.  In 
such  a  case,  the  strongest  contractions  of  the  uterus 
cannot  make  the  head  enter  the  pelvis,  and  the  woman 
would  generally  die  undelivered  were  it  not  for  the  in¬ 
terference  of  aj  t.  Cases  of  this  kind  arc  remarkably 
rare. 

The  hand  of  the  operator  must  be  carried  up  in  such 
cases,  and  moderate  pressure  must  be  made  in  such  a 
direction  as  shall  allow  the  contractions  of  the  uterus  to 
push  the  smooth  part  of  the  cranium  into  the  cavity  of 
the  pelvis. 

SC  f.  The  head  of  the  child  is  not  the  part  always  ap¬ 
plied  to  the  pelvis  •,  for  sometimes  the  head  passes  last. 
Whenever  any  other  part  than  the  head  presents,  the 
labour  is  styled  by  authors  prclcrnaiurul. 

All  preternatural  labours  have  been  divided  itito  two 
orders.  A.  Presentations  of  the  inferior  extremities  ; 
and  B.  Presentations  of  the  superior  extremities. 

A.  Preseirtations  of  the  lower  extremities  compre¬ 
hend  cases  where  one  or  both  feet,  one  or  both  knees, 
and  the  breech  present. 

g-.  Cases  where  both  feet  present  are  more  frequent 
than  those  whei'e  one  only  presents.  It  has  been  cal- 
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ciliated  that  the  feet  present  once  in  105  cases  of  la-  picterna- 
bour.  tiiral  Par- 

Some  authors  have  divided  labours  of  this  kind  into  turition. 
a  great  variety  of  species.  There  is,  however,  no  ne- 
cessity  for  such  divisions,  and  they  tend  to  mislead  and 
embarrass  practitioners.  All  the  varieties  may  be  re¬ 
duced  under  three  heads  j  i’or  the  toes  must  be  either 
towards  the  side  of  the  jjclvis,  or  towards  the  sacrum 
or  pubes. 

d d.  M  here  the  toes  are  towards  the  side  of  the  pel¬ 
vis'",  the  child  is  generally  placed  in  such  a  manner  th.at 
the  abdomen,  breast,  *nd  face  pass  in  succession  along 
the  sacro-iliac  synchondrosis  of  that  side.  This  is  the 
most  favourable  situation  in  which  the  child  under  such 
circumstances  can  be  placed  j  for  the  largest  parts  of 
its  body  pass  through  the  largest  aperture  of  the  pelvis.  . 

In  this  case,  then,  the  action  of  the  uterus  forcing 
forward  the  child,  the  feet  are  by  degrees  excluded 
through  the  external  parts,  the  toes  being  situated  be¬ 
tween  the  point  of  the  coccyx  and  the  tuberosity  of  the 
ischium  5  the  thighs  follow,  then  the  abdomen  and 
thorax  j  but  the  farther  progress  of  the  child  is  for  some 
time  interrupted  by  the  arms  passing  up  along  each  side 
ot  the  head,  which  add  considerably  to  its  bulk  j  at 
last,  however,  the  repeated  contractions  of  the  uterus 
force  tlie  face  into  the  hollow  of  the  sacrum,  and  then 
the  nape  of  the  neck  turning  on  the  inferior  edge  of  the 
sympiiysis  pubis  as  on  a  pivot,  the  face  is  cxduded,  fol¬ 
lowed  by  the  sinciput  and  occiput. 

M  hcie  the  eflorts  of  nature  in  this  process  are  sole¬ 
ly  trusted,  the  child,  unless  it  be  small  and  the  pelVls 
be  very  capacious,  while  the  soft  parts  .arc  much  relax¬ 
ed,  is  generally  still-boin  j  for  before  the  obstacles  to 
the  delivery  of  the  head  be  overcome,  the  long-conti¬ 
nued  compression  of  the  funis  umbiliealis,  by  intercept¬ 
ing  the  course  of  the  blood,  proves  fatal. 

e  c.  Authors  have  generally  considered  that  to  be  the 
most  favourable  position  in  which  the  feet  can  present, 
where  the  toes  arc  towards  the  sacrum.  Koederer  for 
example  says,  “  pedum  tunc  digit!  si  ossi  sacro  obver- 
tantur,  foetus  abdomini  iqcumbens  recte  situs  est  (i-)” 

But  two  disadvantages  attend  this  position  :  First,  the 
largest  part  of  the  child’s  body  is  forced  througli  the 
smallest  part  of  the  outlet  of  the  pelvis  j  and  2dly,  The 
longest  diameter  of  the  head  is  applied  to  the  shortest 
diameter  of  the  brim  of  the  j)elvis.  In  such  cases,  there¬ 
fore,  the  patient  commonly  suffers  much  pain,  and  the, 
child’s  life  is  destroyed. 

f f.  When  the  toes  are  turned  (0  the  pubes.  It  has 
been  universally  acknowledged,  that  th.e  feet  arc  in  the 
worst  possible  position.  Indeed  not  only  do  the  disad¬ 
vantages  stated  as  resulting  from  the  last  position  (ec) 
equally  take  jslacc  in  this  onCj  but  another  cause  of 
difficulty  and  danger  is  added,  viz.  that  tlie  face  being 
applied  to  the  j)ubes,  the  progress  of  the  child  must  be 
impeded  in  no  inconsiderable  degree.  Hence  in  such 
a  case  the  patient  may  be  very  much  injured,  and  the 
child  must  be  almost  inevitably  lost. 

The  management  of  footling  cases  w>as  first  explain¬ 
ed,  in  as  far  as  we  know,  in  Dr  Hamilton’s  Ibelect 
Cases  in  Midwifery,  p.  89. 
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Pretcnia-  “  It  Is  a  curious  circumstance  tliat  the  best  mode  of 
tural  Par-  delivery  In  footling  cases  has  not  yet  been  explicitly 
timtion.  pointed  out  by  any  author.  This  must  appear  surpvi- 
'■  ''vhen  it  is  considered  tiiat  such  presentations  fre¬ 

quently  occur  ;  that  the  life  of  the  child  depends  upon 
the  practice  adopted  ;  and  that  the  management  of  eveiy 
preternatural  labour  must  be  Influenced  by  the  rules  ap¬ 
plicable  to  footling  cases. 

“  When  the  feet  present,  the  infant’s  situation  rela¬ 
tively  to  the  mother  must  be  with  its  belly  placed  to¬ 
wards  her  hack,  her  belly,  her  side,  or  some  interme¬ 
diate  point.  The  first  of  those  positions  has  been 
generally  considered  as  the  most  favourable,  and  the  last 
as  the  reverse.  But  alittle  reflection  must  convince  every 
practitioner  that  the  infant  occupies  the  least  possible 
space,  when  its  belly  is  towards  the  side  of  the  mother, 
or,  tO'  speak  more  accurately,  towards  the  sacro-iliac 
synchondrosis  •,  for  then  the  largest  part  of  its  body  is 
within  the  largest  diameter  of  the  pelvis  at  the  hrim, 
while  in  Its  progress  through  the  pelvis,  the  breech  is 
not  forced  through  the  shortest  diameter  at  the  outlet, 
viz.  that  between  the  tuberosities  ot  the  Ischia. 

“  In  every  case  therefore  where  the  feet  are  brought 
down,  the  toes  sliould  in  the  process  of  extraction  be 
turned  into  such  a  position,  that  the  belly,  the  breast, 
and  the  face,  shall  be  made  to  pass  in  succession  along 
the  nearest  sacro-iliac  synchondrosis.  After  the  arms 
are  disengaged,  the  face  can  be  readily  turned  into  the 
hollow  of  the  sacrum.” 

Sp  h.  One  foot  may  present  in  the  same  variety  of  dii’ec- 

tlons  as  both  feet.  Adhere  one  foot  presents  naturally, 

,  if  the  pains  be  regular  and  strong,  the  case  is  attended 
.  with  less  pain  to  the  mother  and  less  danger  to  the  child, 

than  where  undersimllarcircumstances  both  feet  present. 
It  is  less  paintul  to  the  mother,  because  the  child  is 
formed  into  the  shape  ol  a  cone,  and  the  apex  passes  first 
through  the  pelvis,  by  which  the  parts  ai’e  gradually 
prepared,  and  not  suddenly  forced  open  ^  arfd  it  is  less 
'  dangerous  for  the  child,  because  the  one  leg  being  fold¬ 
ed  along  the  belly  and  breast,  the  umbilical  cord  is  pro¬ 
tected  from  compression. 

I'rom  these  circumstances,  a  very  erroneous  inference 
has  been  deduced  by  some  celebrated  authors,  viz.  that 
In  cases  where  it  is  necessai’v  to  perform  the  operation 
styled  turnlnir,  the  one  foot  should  be  brouglit  down 
-  '  In  preference''  to  both.  But  as  on  such  occasions  tlie 

operator  cannot  be  assisted  by  jiains,  it  is  obvious  that 
he  could  not  have  a  sufficient  hohl  of  the  child  by  a 
single  foot. 

With  the  exceptions  just  stated,  the  phenomena  where 
one  foot  presents  are  the  same  with  those  which  occur 
in  cases  where  both  feet  are  in  the  passage. 

50  /.  When  the  knees  present,  all  the  inconveniences  of 

footling  cases  take  place,  with  this  additional  dangti  to 
the  child,  that  if  the  legs  be  crossed,  one  or  both  may  be 
*  fractured  before  the  knec.s  be  expelleil. 

The  management  of  knee  presentations  must  depend 
on  the  advance  which  these  parts  mav  have  at  the 
time  assistance  is  procured.  If  they  be  still  at  the  brim 
of  the  pelvis,  the  feet  should  be  hooked  down.  But  it 
they  be  fairly  witliin  the  cavity  of  the  pelvH,  or  in  the 
vagina,  they  must  be  allowed  to  protrude  without  the 

parts  until  the  feet  be  expelled.  ,  ,  r  r 

k.  Breech  cases  occur  more  fn  qucntly  than  footling 
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ones.  It  has  been  calculated  that  they  happen  once  lu 
52  cases  of  labour. 

Tlie  breech  may  present  in  the  same  variety  of  po¬ 
sitions  as  the  feet,  viz.  with  the  belly  of  the  ehild  to 
the  back,  to  the  belly,  or  to  the  side  of  the  mothtr- 
Certain  advantages  and  disadvantages  attend  cacli  of 
those  positions. 

A\hen  the  belly  is  to  the  back  of  the  mother,  the 
thigh  hones  being  straight,  pass  with  difficulty  along  the 
curved  line  of  the  sacrum  j  after  that  obstacle  is'  sur¬ 
mounted,  the  largest  part  ef  the  child  is  applied  to  the 
smallest  diameter  at  the  brim  of  the  pelvis  j  and  after 
the  body  is  delivered,  the  head  is  situated  in  such  a  di¬ 
rection  that  it  cannot  enter  the  brim  ;  for  the  sinciput 
is  opposite  to  the  promontory  of  sacrum  and  the  occiput 
to  tlie  symphysis  pubis. 

If  the  beily  of  the  child  be  to  the  belly  of  iIk- 
mplher,  then  the  thigh  bones  pass  very  readily  along 
the  bones  of  the  pubes,  while  the  spine  bending,  accom¬ 
modates  itself  admirably  to  the  liollow  ot  the  sacrum, 
consequently  at  first  the  labour  proceeds  speedily  and 
safely  but  after  the  breech  has  passed  through  the  ca¬ 
vity  of  the  peMs,  it  is  applied  with  its  largest  diameter 
to  the  shortest  diameter  at  the  outlet,  and  after  it  has  at 
last  overcome  the  resistance  occasioned  by  that  circum¬ 
stance,  and  tlie  body  is  expelled,  the  lace,  being  towards 
the  symphysis  pubis,  subjects  the  patient  to  all  tlie  pam, 
and  the  child  to  all  the  dangers,  alreadyenumerateu(  ,. 

When  the  helly  of  the  child  is  placed  towards  the 
side  of  the  mother  In  breech  cases,  then  the  same  advan¬ 
tages  attend  the  situation  which  have  been  enumerated 
under  the  first  footling  case  (tkl)  ;  for  tlie  largest  part 
of  the  child  is  uniformly  applied  to  the  largest  apei- 
ture  of  the  pelvis.  Besides  tins,  the  child  incurs  less 
hazard  in  this  position  than  where  the  feet  originally  pre¬ 
sent  y  for  the  legs  being  folded  on  the  belly  protect  tlie 
funis  umbilicalls  from  compression. 

Breech  cases,  where  the  pains  are  powerful,  are  to  be 
left  entirely  to  nature,  taking  care  to  support  the  pe- 
rin-jcum,  till  the  infant  be  expelled  j  the  navel-string 
is  then  to  be  taken  ofl’  the  stretch,  and  the  child  accom¬ 
modated  to  the  passage  on  the  same  principle  as  footling 


Pietcnia- 
lural  Par- 
tori  tioa. 

- r—* 


cases,  I  •  f 

When  the  pains  prove  Inadequate  to  the  expulsion  ot 

;be  breech,  various  methods  have  been  |•l■conlmcndeJ, 
mch  as  hooking  the  finger  in  the  groin,  first  on  tii.  onc 
iid#,  and  llien  on  the  other ;  employing  a  blunt  hook 
:oi  the  same  purpo-e  ;  fixing  a  garter  or  i»iece  of  tape 
)vcr  one  or  both  thighs,  and  applying  the  lorceiw. 

'I’he  first  of  tlu  M'  inclliods  are  u.selul  where  tliere  an- 
light  pains,  and  the  infant  is  not  I  irp  •  Ihi  seicn.l 
mil  third  methods  are  iniuri«iis  la  th  to  the  motliei  uad 
hild,  for  they  add  to  tlo- vi,  ft  tergo.  wiiliout  dimi- 
lishiiig  the  rcsi-laiiee.  Hut  the  f  earth  method.  lii..t 
mplvi'nglhe  foireps  isiuiariably  both  .ate  ami  succr^.- 
ulV  becaiiH-,  while  it  enabh  s  the  prattUicaer  lb  dr.  r 
onvard  the  child  without  any  ut.  rim  ai  lion,  it  ai  ibe 
iamc  time  puts  it  in  lii-  iH.w?r  to  aieonuumUlc  it  lo  the 
lasmge  hv  turning  it  r.mml  in  .he  proper  dinelmii. 

If.  Tlie  second  division \if  p  .  !«  nialural  laboar-,  in- 
ludes  all  cases  where  uiiyiiUt  r  pi'it  tliau  tt.e  sd 
,r  lower  extremities  pre  -iit-;  m  l.  as  llir  mil-,  tf:. 
iriii  or  shoulder,  the  b.e  ..I,  llu  '  a.  k,  the  bdly,  or  H  ■ 
idc. 
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Protema-  It  is  obvious,  that  a  full-grown  child  cannot  possibly 
turalPartu- be  expelled  through  the  natural  passages  in  such  posi- 
tious,  and  consequently,  unless  nature  perform  the  ope- 
''  ration  first  described  by  Dr  Denman,  both  mother  and 
child  must  be  destroyed  ;  for  the  unavailing  contrac¬ 
tions  of  the  uterus  will  first  operate  in  impeding  the 
circulation  of  the  child  j  and  then  by  pushing  forward 
its  bodv  with  great  force  on  the  soft  parts  of  the  mo¬ 
ther,  will  Induce  such  a  degree  of  pain  and  inflamma¬ 
tion,  that  she  must  at  last  sink  exhausted. 

93  The  practice  of  turning,  as  it  is  called,  that  is,  of 
bringing  down  the  feet  in  cases  belonging  to  this  divi¬ 
sion  of  preternatural  labours,  originally  suggested  bv 
Pierre  Franco,  but  first  properly  established  by  Am¬ 
brose  Parre,  has  been  the  means  of  saving  many  valu¬ 
able  lives.  Indeed  the  superiority  of  this  practice  to 
that  of  making  the  present  under  such  circumstances 
must  be  very  obvious  j  for  after  the  operator  has  got 
hold  of  the  infant’s  feet,  he  can  complete  the  delivery 
without  requiring  the  assistance  of  pains. 

The  dangers  to  be  dreaded  in  performing  the  opera¬ 
tion  of  turning  are  rupture  of  the  uterus,  or  subsequent 
inflammation  of  the  passages,  and  loss  of  the  child. 

The  first  of  these,  is  to  be  guarded  against,  by  pur¬ 
suing  such  means  as  shall  suspend  the  labour-pains,  and 
remove  the  uterine  stricture,  when  the  opportunity  of 
turning  before  the  discharge  of  the  water  which  sur¬ 
rounds  the  infant  has  been  lost.  These  are  blood-let¬ 
ting  and  opiates  in  large  doses,  singly  or  combined,  ac¬ 
cording  to  circumstances. 

Great  gentleness  and  caution,  on  the  part  of  the  ope¬ 
rator,  are  indispensably  requisite  to  prevent  both  rup¬ 
ture  of  the  uterus  and  the  subsequent  inflammation  of 
the  passages.  When  it  is  added,  that  a  perseverance 
for  several  hours  is  sometimes  necessaiy  for  accomplish¬ 
ing  this  operation,  it  must  be  obvious,  that  it  demands 
in  many  Instances  a  greater  degree  of  patience,  as  well 
as  dexterity,  on  the  part  of  the  operator,  than  most 
c.ases  of  surgery. 

The  safety  of  the  infant  can  only  be  secured,  by  at¬ 
tending  very  accurately  to  the  rules  for  the  manage¬ 
ment  of  footling  cases. 

94  Dr  Denman,  whose  discovery  of  the  spontaneous  evo¬ 
lution  has  been  already  mentioned,  at  one  time  suppos¬ 
ed  that  in  the  cases  under  consideration,  the  operation 
of  turning  might  be  dispensed  with,  and  that  the  pa¬ 
tient  might  be  saved  much  hazard,  and  the  practitioner 
great  anxiety  and  trouble,  by  waiting  for  that  change. 

But  although  in  the  later  editions  of  his  valuable 
work  (Introduction  to  Midwifery),  he  has  relinquished 
this  idea,  his  observations  on  the  management  of  pre¬ 
ternatural  labour  of  the  second  order,  are  evidently  in¬ 
fluenced  by  his  former  opinion. 

He  says  (vol.  li.  p.  249.),  “  Yet  the  knowledge  of 
this  fact,  however  unquestionably  proved,  does  not  free 
us  from  the  necessity  and  propriety  of  turning  children 
presenting  with  the  superior  extremities,  in  every  case 
in  which  that  operation  can  be  performed  with  safety  to 
the  mother,  or  give  us  a  better  chance  of  saving  the 
child.  Under  such  circumstances,  the  instructions  given 
by  former  writers,  and  the  observations  we  have  before 
made,  must  still  be  considered  as  proper  to  guide  our 
conduct.  But  when  we  are  called  to  a  patient  with  a 
preternatural  labour,  in  which  there  is  no  room  to 
hope  for  the  preservation  of  the  child,  or  in  which  we 
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are  assured  of  its  death,  or  when  the  operation  of  turn-  Pretcraa. 
ing  cannot  be  performed  without  violence  and  some  tural  Par- 
danger  to  the  mother,  then  the  knowledge  of  this  pro-  tu»tiun. 
bability  of  a  spontaneous  evolution,  will  set  our  minds  '  *  ^ 

at  ease,  and  disengage  us  from  the  consideration  of  ma¬ 
king  any  hasty  attempts  to  perform  a  hazardous  ope¬ 
ration,  from  which  no  possible  good  can  be  derived, 
except  that  of  extracting  a  dead  child,  and  which  at  all 
events  might  be  effected  by  a  method  much  more  safe 
to  the  mother. 

“  The  time  required  for  the  spontaneous  evolution  of 
the  child,  and  the  facility  with  which  it  may  be  made, 
will  depend  upon  a  variety  of  circumstances,  but  chief¬ 
ly  upon  the  size  of  the  child,  the  aptitude  of  its  posi¬ 
tion,  the  dimensions  of  the  pelvis,  and  the  power  ex¬ 
erted  by  the  uterus.  If  the  child  be  very  large  or 
much  below  the  common  size,  the  slower  I  believe  will 
be  the  evolution,  nor  can  it  be  made  at  all  without  a 
strong  action  of  the  uterus.  It  is  possible,  therefore, 
when  we  hav'e  conducted  ourselves  on  the  ground  of 
expectation  that  the  evolution  would  be  made,  that  the 
pains  may  fall  off  or  be  unequal  to  the  effect,  and  w^e 
may  be  disappointed.  It  might  then  be  apprehended, 
that  tlie  difficulty  of  extracting  the  child  would  be  in¬ 
finitely  increased.  But  though  the  evolution  was  not 
perfected,  I  have  not  found  this  consequence  j  for  the 
child,  though  not  expelled,  has  been  brought  into  such 
a  state  that  I  could  afterwards  pass  my  hand  w'itli 
ease,  and  bring  down  its  feet,  though  in  an  attempt  to 
do  this  at  the  beginning  of  the  labour  I  had  been  foiled. 

In  one  case  in  which  the  evolution  did  not  take  place, 

I  could  not  bring  down  the  inferior  extremities,  but  I 
had  no  difficulty  in  fixing  an  instrument  upon  the  cur¬ 
ved  part  of  the  body  of  the  child,  or  in  bringing  it 
away  with  entire  safety  to  the  mother.  It  was  before 
presumed  that  the  child  was  dead,  and  the  sole  object 
was  to  free  the  mother  from  her  danger  ;  and  with  her 
safety  no  appearances  of  the  child,  however  disagree¬ 
able,  are  to  be  put  in  competition.  In  cases  of  this 
kind  another  mode  of  practice  has  been  recommend¬ 
ed,  that  of  separating  the  head  from  the  body  with  a 
blunt  hook  or  other  convenient  safe  instrument;  but  as 
I  have  never  practised  the  method,  I  give  the  descrip¬ 
tion  of  it  in  a  note.” 

There  are  two  points  in  the  above  observations,  in  95 
which  it  afypears  that  Dr  Denman  has  erred.  In  the 
first  place,  in  sanctioning  delay  in  having  recourse  to 
the  operation  of  turning  where  the  superior  extremity 
presents.  In  many  such  cases,  if  the  pains  be  not 
speedily  suspended,  or  the  position  of  the  child  altered, 
the  uterus  would  burst ;  an  accident  which  has  repeat¬ 
edly  fallen  under  the  observation  of  the  writer  of  this 
article. 

The  second  error  is,  the  supposition  that,  after  it  has 
been  found  by  experience  in  any  given  case,  that  the 
spontaneous  evolution  is  not  to  happen,  it  is  easy  to  ex¬ 
tract  the  child  either  by  the  feet  or  by  some  instru¬ 
ment.  But  it  will  be  found  in  the  majority  of  such 
cases,  that  the  infant  is  impacted  into  so  close  a  body, 
while  the  parts  are  all  in  a  state  of  swelling  and  in¬ 
flammation,  that  Immense  difficulty  and  great  danger 
attend  the  attempt. 

The  following  observations  on  this  subject  cannot  be 
too  strongly  Impressed  on  the  minds  of,  especially  young, 
practitioners. 

“  Several 
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Preterna-  “  Several  years  ago  it  was  discovered  by  Dr  Den- 
turalPartu-man,  that  in  presentations,  such  as  that  in  the  above 
rition.  case,  the  position  of  the  child  is  sometimes  altered,  and 
'  *  its  expulsion  accomplished,  by  the  natural  contractions 

of  the  uterus.  Although  the  doctor,  with  his  usual 
candour,  has  allowed,  that  this  favourable  event,  under 
such  alarming  circumstances,  is  rather  to  be  wished  thaa 
expected  j  yet  he  has  oflered  it  as  his  opinion,  that  if 
all  interference  of  art  were  avoided,  “  the  woman  would 
not,  in  this  case,  die  undelivered.” 

“  The  preceding  history,  however,  affords  a  melan¬ 
choly  contradiction  to  this  opinion.  The  midwife,  who 
attended  from  the  beginning,  did  nothing  to  interrupt 
the  natural  process,  as  far  as  could  be  learned.  Her 
fatal  error  was  having  only  looked  on,  and  having  nei¬ 
ther  given  that  assistance  which  was  necessary,  nor 
sent  for  others  who  could  do  so. 

“  The  spontaneous  evolution,  as  Dr  Denman  has  call¬ 
ed  It,  can  only  take  place  where  the  child  lies  in  a  par. 
^  tieular  situation,  viz.  w'liere  the  action  of  the  uterus 

cannot  be  exerted  on  the  presenting  part,  or  where  that 
part  is  so  shaped  that  it  cannot  be  wedged  within  the 
pelvis.  A  practitioner  may,  therefore,  by  a  careful 
examination,  be  able  to  decide  whether  the  evolution 
will  happen  or  not.  This  observation  Is  by  no  means  a 
matter  of  speculation,  being,  on  the  contrary,  of  much 
practical  utility  •,  for,  if  there  be  signs  which  Indicate 
the  event  alluded  to,  it  follows,  as  a  consecpence,  not 
only  that  the  natural  process  is  not  to  be  counteracted, 
but  also,  that  it  is  to  be  assisted.  Two  cases  occurred 
during  one  year,  where  the  author  of  these  remarks  had 
an  opportunity  of  prognosticating  and  assisting  the  evo¬ 
lution,  in  presence  of  two  gentlemen  then  attending 
the  professor  of  midwifery,  as  annual  pupils. 

“  That  the  uterus  should  continue  rigidly  contracted 
on  the  body  of  the  child,  while  the  strength  of  the  wo¬ 
man  was  so  much  exhausted  that  no  pulse  could  be  felt, 
and  that  she  appeared  sinking  very  fast,  is  a  singular 
and  an  Instructive  fact.  It  will,  it  is  to  be  hoped, 
teach  practitioners  the  fallacy  of  the  assertion,  that  the 
longer  the  operation  oj  turning  is  delayed,  the  more 
easily  it  will  be  accomplished. 

“  It  may  seem  astonishing,  that  the  body  of  the  child 
could  not  be  drawn  down  with  the  crotchet,  since  it 
was  in  a  state  of  great  putridity  ■  But  when  it  is  con¬ 
sidered,  that  the  long-continued  action  of  the  uterus  had 
wedged  it  very  strongly  within  the  pelvis,  while,  at  the 
same  time,  the  pressure  on  the  soft  parts  lining  that  ca¬ 
vity  had  swelled  them  much,  the  circumstance  will  be 
readily  understood  (n).” 

Authors  have  endeavoured  to  ascertain  the  causes  of 
^  preternatural  labours  ;  but  little  sactisfaction  has  been 

derived  from  tbeir  researches.  It  is  probable,  that 
some  cases  depend  on  different  causi's  from  others.  lor 
example,  in  some  women  preternatural  lahour  occurs 
more  than  once.  Such  cases  seem  to  depend  on  some 
peculiarity  In  the  uterus  or  ovum.  Again,  it  is  well 
known  to  practitioners  of  midwifery,  that,  on  some  oc¬ 
casions,  where  the  child  had  been  found  to  present  na¬ 
turally  at  the  commencement  of  labour,  the  position  is 
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perceived  to  be  preternatural  after  the  first  stage  is  com-  prttrma 
pleted  (o).  In  these  cases  the  change  of  position  may  tural  t'urtu- 
perhaps  be  justly  attributed  to  irregularity  of  action  of  niion. 
the  uterus.  Besides,  there  can  be  little  doubt  that  some  * 
cases  of  preternatural  labours  originate  from  the  prema¬ 
ture  rupture  of  the  membranes. 

2.  The  bulk  of  the  foetus  also  occasions  considerable  9* 
deviations  from  nature  in  labour  •,  for  It  may  be  either 
too  small  or  too  large. 

/.  The  foetus,  at  the  full  period  of  gestation,  is  never 
of  so  small  size  as  to  occasion  any  deviation  from  na¬ 
ture,  unless  it  have  been  for  some  time  dead.  It  is  in¬ 
deed,  a  very  remarkable  fact,  that  women  often  carry  to 
the  full  time  a  foetus  which  had  died  about  the  fifth  or 
sixth  month. 

In  such  cases,  the  child  is  sometimes  expelled  so  ra¬ 
pidly,  the  passages  opposing  little  or  no  resistance,  that 
the  uterus  is  suddenly  emptied  of  its  contents;  and 
hence,  from  the  irregularity  of  its  contraction,  the 
placenta  is  retained,  or  uterine  hxmorrhagy  takes 
place. 

m.  The  patient,  however,  is  exposed  to  more  dangers 
from  the  increased  than  the  diminished  bulk  ol  the 
foetus.  The  foetus  may  exceed  the  ordinary  size,  either 
from  a  natural  increase  of  bulk,  or  from  monstrosity,  or 
from  disease. 

k  k.  It  has  been  already  stated  that  the  foetus  at  the 
full  term  of  gestation,  generally  weighs  from  seven  to 
nine  pounds ;  but  on  some  rare  occasions  it  is  found  to 
exceed  ten  or  twelve  pounds,  or  even  thirteen.  Al¬ 
though,  however,  the  process  of  delivery  is  not  so  rapid 
where  the  child  is  so  large,  yet  if  no  other  circumstance 
occurs  to  impede  labour,  it  will  be  eventually  termi¬ 
nated  with  safety  both  to  mother  and  child  in  most  cases. 

Where  indeed,  under  such  circumstances,  the  (laticiit 
has  not  formerly  had  a  child,  there  is  always  reason  to 
apprehend  that  the  Infant  may  be  destroyed  by  apo¬ 
plexy,  or  the  mother  may  be  very  much  bruised.  In 
some  cases  of  this  kind,  it  becomes  necessary  to  open 
the  head  of  the  infant. 

//.  When  the  child  is  monstrous,  from  the  redundan¬ 
cy  of  some  large  parts,  as  from  two  heads  or  two  bo¬ 
dies,  it  is  sufficiently  obvious  that  ii  the  mother  be  at 
the  full  term  of  gestation,  the  obstacles  to  delivery  will 
be  insurmountable  by  the  natural  powers.  I  ortunately, 
however,  in  by  far  the  greatest  number  ol  ca-.  -  of  mon¬ 
sters  of  that  kind,  the  action  of  the  uteiws  is  excited 
before  the  ordinary  period. 

m  m.  The  most  frciiucnt  disease  of  children,  which 
proves  an  obstacle  to  labour,  is  the  enlargement  ol  the 
head  from  hydrocephalus.  On  soim-  occasion-,  the  head 
is  enlarged  to  an  extraordinary  size. 

Sometimes  too,  the  thorax  or  abdomen  i*  di-.triided  i. 
and  enlarged  by  a  watei  v  fluid.  I’rote-  ur  Naxtorph 
has  record!  d  the  follow  ii;.,  example  of  an  oL  itarle  to 
delivery  from  a  very  unconiinon  disease.  “  1).  I  S.  Sept. 

1775.  ill  (lomo  obstetricia  regia,  mox  pariluru  admittr 
batiir  gravida.  Iiistantc  p.irtu-  priiicipio  doiorespirti  - 
vei  l  debito  iiiodo  alti  riianit  s,  std  olita  proportionr  -  - 
henientia,  duratione  el  ccleriori  reenrsu  inllit  '  ant.  Kite 

Irr**! 


(n)  Select  Cases  in  Midwilery,  p.  • 

(0^  Vide  Deiituaii’s  iuUodutliuU;  vol.  Ii.  p.  25*4' 
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Pretcma-  tendebatur  orificluni  pesteriora  versus  inclinans-,  justa 
turalPar-  erant  capitis  situs,  directio  et  aquarum  foriuatlo  j  pelvis 
,  turuion.  partesque  ntolllores,  viani  partus  constitucntes,  imllo  la- 
"  borabant  vitio  ;  quibus  omnibus  accessit  adhuc,sanus  et 

Tobustus  corporis  feininei  habitus,  et  partus  aliquotles 
antea  perpessi  felix  eveutus,  qua  induble  ominabantur 
incasptum  hocce  negotium  partus  feliciter  quoque  fiuieu- 
dum  fore.  In  progressive  rite  procedebat  partus. 

“  In  fine  vero  capite  sponte  uato,  truucus  solita  facili¬ 
tate  sequi  nolebat,  quart  obstetrix  in  arte  adbuc  novitia 
constitutam  domus  obstetricem  expertem  satis  soclam 
sibi  advocabat. 

“  Corpore  fcEtus  ad  latus  revoluto,  ut  humeri  in  ma- 
jore  diametro  apertura:  pelvis  inferior!  minorem  fa- 
cerent  reslstentiam,  brachiisque  eductis,  junctis  viri- 
bus  truncum  ad  axin  pelvis .  extrahere  moliebantur  j 
attamen  obstabat  abdomen  nulla  illarum  vi  ulterius 
cedens. 

“  In  auxilium  tunc  accedens,  qui  domum  isto  tem¬ 
pore  artem  addiscendi  gratia  habitabat  studiosus,  manum 
sub  abdomine  prudenter  iiitulit,  quod  tensuni  atque 
complanatum  sine  onm!  obstaculo  inveniebatj  ulterius 
vero  manivm  protrndens  pedes  tetigit,  interque  crura 
tumorem  ingenteni  tensum  fluidoque  conteuto  plenum 
reperlebat. 

“  Compressa  hocce  tuniore,  dum  ad»tantes  omni  vl. 
truncum  simul  attrahebant,  disrumpebatur  subito,  in- 
signlsque '  aquse  copia  eflluxitj  superato  sic  obstacu¬ 
lo,  facillime  extrahebatur  foetus,  vitam  per  blduum 
trahens, 

“  Foetus  postea  examinatus  ficmellus  erat,  ingentem 
saccuni  inter  femora  gerens,  (|ui  cx  elongjitione  integu- 
mentorum  universalium  corpoi  is  a  tergo  vei’sus  anteriora 
ita  protractorum,  ut  orilicium  ani  ex  facie  anteriorie 
corporis  prope  vulvam  conspicerelur,  ortum  habebat. 
In  ipso  sacco  post  effluxiontm  bumoris,  aquae  fere  lib. 
iv.  capientc,  nihil  proeter  hydatides  parvas  observatu 
dignum  erat.  Os  sacro  vero,  ad  angulum  rectum  vm-- 
£us  posterlora  cuvvatum  caudac . instar  prominebat  (l).” 


■ci  Sect.  III.  OJ"  the  Tieviations  from  Naturaf  Labour, 
tuhich  depend  on  the  State  of  the  Passages  through 
which  the  Child  is  forced. 

The  deviations  from  natural  labour  occasioned  by  the 
state  of  the  passages,  originate  either  from  the  soft  parts, 
or  the  bones. 

The  obstacles  from  the  soft  parts  are  tumours  within 
the  womb,  thickening  and  induration  of  the  neck  and 
mouth  of  the  womb,  enlargement  of  the  ovary,  cicatrix 
in  the  vagina,  collection  of  fjeces  within  the  rectum, 
swelling  of  the  parts  lining  the  jielvis,  malformation 
and  extreme  rigidity  of  the  external  parts. 

It  is  a  curious  fact,  not  only  that  conception  some¬ 
times  takes  place  when  there  is  a  tumour  within  the 
womb,  but  also  that  pregnancy  goes  on  to  the  full  pe¬ 
riod.  hen  this  has  happened,  the  tumour  has  been 
pushed  down  before  the  infant,  and  has  filled  up  the 
passages. 

If  this  obstacle  be  ascertained  at  an  early  period  of 
the  labour,  which  it  must  be  if  the  practitioner  be  in 
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any  ordinary  degree  skilful  and  attentive,  the  tumour  Preterpa- 
may  be  pushed  back,  and  the  feet  of  the  child  mav  be  tur.i;  Pai- 
brought  down.  In  a  case  of  this  kind,  where  the  wri- 
ter  of  this  article  was  called  in  after  the  tumour  had  ‘ 

-become  wedged  wfitbin  the  pelvis,  aud  the  head  liad 
been  opened,  the  delivery  was  accomplished  witli  ex- 
-treme  difficulty,  and  the  poor  woman  survived  only  a 
few  hours. 

The  follow  ing  singular  case  of  an  excrescence  on  the 
os. uteri,  is  stated  by  Dr  Denman,  vol.  ii.  p.  6r.' 

“  In  June  J  77c,  I  was  desired  to  see  a  patient  in  the 
■eighth  month  of  her  pregnancy,  who  in  the  preceding 
night  had  a  profuse  hemorrhage.  Her  countenance 
shewed  the  efl’ects  of  the  great  loss  of  blood  she  had 
sustained  5  and  lioni  the  representation  of  t!>c  case  given 
me  by  the  gentleman  who  was  first  called  in,  1  con¬ 
cluded  that  tl;e  placenta  was  fixed  over  the  os  uteri. 

On  examination  I  felt  a  very  large  fleshy  tumour  at 
-the  extremity  of  the  vagina,  representing  and  nearly 
equalling  in  si^e  tlic  placenta,  which  I  judged  it’to  be. 

•Had  tills  been  the  case,  there  could  not  be  a  doubt  of 
the  propriety  and  necessity  of  delivering  the  patient 
epeediiy.j  and  Avith  that  intention  1  passed  my  finger 
round  the  tumour,  to  discover  the  state  of  the  os  uteri, 

Hut  this  1  could  not  find,  and  on  a  more  accurate  exa¬ 
mination,  I  was  convinced  that  this  tumour  was  an  ex¬ 
crescence  gTOAAing  from  the  os  uteri,  with  a  very  ex¬ 
tended  and  broad  basis.  I  then  concluded  that  the 
patient  was  not  with  child,  notwithstanding  the  disten¬ 
tion  of  the  abdomen,  hut  that  she  laboured  under  some 
disease  which  resenihltd  jiregnancy,  and  that  the  he¬ 
morrhage  was  the  consequence  of  the  disease.  A  mo¬ 
tion  Avhicli  was  very  evidently  perceived  when  I  ap¬ 
plied  my  baud  to  tlic  abdomen,  did  not  prevail  with 
me  to  alter  this  ojiinion, 

“  It  was  of  all  otliers  a  case  in  which  a  consultation 
Avas  desirable,  both  to  decide  upon  tlie  disease,  and  the 
measures  Avhich  it  might  he  necessary  to  pursue  ;  and 
several  gentlemen  of  eminence  aa'cic  calleil  in.  Tliat 
she  Avas  actually  pregnant,  Avas  afterAvards  proved  to 
llie  satisfaction  of  every  one ;  and  it  Avas  then  conclud¬ 
ed,  tliat  such  mc^ans  should  be  used  as  miglit  prevent  or 
lessen  the  Iiemorrhage,  and  that  aac  should  Avait  and  see 
what  efl'orts  might  be  naturally  made  for  accomplishing 
•the  delivery. 

“  No  verv  urgent  symptom  occurred  till  tlie  latter 
end  of  July,  Avhen  the  Iiemorrhage  returned  in  a  veiy' 
alarming  Avav,  and  it  Avas  tbouglit  necessary  that  the 
patient  should  be  deliA’ered.  There  Avas  not  a  possibili¬ 
ty  of  extirpating  the  tumour,  and  yet  it  Avas  of  such  u 
size,  as  to  prevent  tlie  child  frojn  lieing  born  in  any 
otlier  Avay  than  by  lessening  the  liead.  This  Avas  per¬ 
formed  ;  hilt  after  many  attempts  to  extract  tlie  cliild, 
the  patient  Avas  so  exhausted,  that  it  became  necessaiy 
to  leave  her  to  her  repose,  and  very  soon  after  our  leav¬ 
ing  her,  she  expired. 

“  We  Avere  permitted  to  examine  the  body.  There 
AA-as  no  appearance  of  disease  in  any  of  the  abdominal 
viscera,  or  on  the  external  surface  of  the  uterus,  Avliicli 
Avas  of  its  regular  form  \  and  Avhen  a  large  oval  piece 
was  taken  out  of  the  anterior  part,  the  child,  Avliich 

•  had 


(l)  Vide  Socletatls  medicx  Haumensis  Collectanea,  vol.  il.  p.  23. 
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Preterna-  had  no  marks  of  putrefaction,  was  found  in  a  natural  po- 
tiiial  Par-  sition.  An  incision  was  made  on  each  side  of  the  cer- 
.  ,  vix  to  the  vagina,  and  then  a  large  cauliflower  excres¬ 

cence  was  found  growing  to  the  whole  anterior  part  of 
the  os  uteri.  The  placenta  adhei'ed  with  its  whole  sur¬ 
face  ;  so  that  the  blood  which  she  had  lost  must  have 
been  wholly  discharged  from  the  tumour  (m).” 

■*^3  In  two  cases,  where  a  great  thickening  and  indura¬ 

tion  of  the  neck  and  mouth  of  the  womb,  approaching 
to  the  nature  of  schirrosity,  had  taken  place  previous  to 
conception,  the  natural  action  of  the  uterus,  though  af¬ 
ter  a  Very  considerable  time  indeed,  assisted  by  copious 
blood-letting,  eventually  overcame  the  resistance.  One 
of  the  patients  died  ten  months  after,  with  all  the  symp¬ 
toms  of  real  cancer  uteri.  The  other  was  restored  to 
perfect  health  after  lying-in. 

104  Dr  Denman  has  recorded  (vol.  ii,  p.  73.)  two  cases, 
where  the  enlarged  ovarium  impeded  the  progress  of 
the  child.  In  the  one  case  the  head  of  the  infant  was 
opened,  and  the  delivery  completed  by  the  crotchet  ; 
but  the  patient  died  at  the  distance  of  three  weeks.  In 
the  other,  a  trocar  was  passed  into  the  tumour,  and  a 
living  child  was  born.  The  patient  recovered  from  her 
lying-in  j  but  died  hectic  at  the  end  of  six  months.  In 
such  cases,  the  ovary  may  he  pushed  back,  if  the  cir¬ 
cumstance  be  discovered  early  enough. 

15-  Cicatrix  of  the  vagina.  In  consequence  of  foiTuer  in¬ 
jury,  may  appear  at  first  to  impede  the  progress  of 
the  infant  5  but  it  will  always  be  found  to  yield  to  the 
pains,  if  the  strength  of  the  patient  be  supported,  and 
proper  means  be  adopted  to  counteract  the  cfl’ects  of  the 
long-continued  labour  throes.  A  case  occurred  some 
time  ago  to  Dr  Hamilton,  where  a  substance,  of  the 
hardness  of  gristle,  as  thick  as  an  ordinary  sized  finger 
placed  between  the  vagina  and  rectum,  and  apparently 
extending  from  the  ramus  of  one  ischium  to  that  of  the 
other,  presented  an  uusurmoiintable  obstacle  to  the  pas¬ 
sage  of  the  child.  He  was  called  in  after  an  unsuccess¬ 
ful  attempt  had  been  made  to  tear  away  the  infant,  and 
found  the  woman  in  a  state  of  extreme  danger.  He 
was  informed,  that  five  years  before  that  p.'^riod,  she 
Iiad  had  a  very  severe  tedious  labour,  followed  by  great 
inflammation  and  suppuration  of  the  external  parts. 
The  Indurated  part  was  cut  through  without  the  patient 
making  any  complaint,  and  the  child  was  very  easily 
extracted  ;  but  she  survived  the  delivery  only  two 
days.  The  relations  would  not  permit  the  body  to  be 
opened. 

i=<>  A  collection  of  fieces  within  the  rectum  has  been 
known  to  occasion  such  resistance  to  the  passage  of  the 
child,  that  the  woman  has  died  undelivered.  In  ge¬ 
neral,  however,  it  is  in  the  power  of  an  active  practi¬ 
tioner  to  empty  the  gut  at  the  beginning  of  labour. 
But  if,  fporn  neglect,  the  head  ol  the  child  be  jammed 
in  the  pelvis,  and  immovcably  wedged  in  consequence 
of  an  accumulation  of  faces,  it  then  becomes  necessary 
to  open  the  head. 

Berhaps  the  most  frequent  affection  of  the  soft  parts 
which  impedes  the  process  of  the  infant  is,  swelling  of 
the  parts  lining  the  pelvis.  This  circumstance  has  been 
VoL.  XIV.  Part  I. 
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already  hinted  at.  It  can  never  happen  where  the  pnr.  jv  t.  rn* 
titioner  is  ordinarily  attentive  j  for  the  tenderness,  lie  it,  uir^l 
and  dryness  of  the  passages,  which  precede  the  actual  <’n- 
swelling,  cannot  be  overlooked  bv  one  at  all  aware  of  ' 
the  possibility  of  such  an  event.  When  it  has  actual'y 
happened,  nothing  can  save  the  mother  but  opening  the 
head  of  the  infant.  After  this  most  unpleasant  opera¬ 
tion  is  completed,  the  extraction  of  the  child  is  seldom 
a  matter  of  much  difficulty. 

Alalformation  ot  the  external  parts  in  some  ca'es  does  i-  S 
not  prevent  conception.  'I'wo  cases  have  fallen  within 
the  knmvledge  of  the  writer  of  this  article,  where  the 
woman  had  conceived  though  the  orifice  ot  the  vagina 
had  not  been  capable  of  permitting  the  introduction  of 
even  the  little  finger.  And  it  consists  with  his  know¬ 
ledge,  that  about  thirty  years  ago  a  woman  under  simi¬ 
lar  circumstances,  was  brought  into  the  Hoyal  Infirmary 
of  this  place,  and  was  delivered  by  the  C’x-sarean  opera¬ 
tion.  She  died  within  two  days.  * 

It  is  sufficiently  obvious  that  the  safe  practice  under 
such  circumstances  is  to  enlarge  the  natural  op.  ning,  by 
making  an  incision  in  the  direction  of  the  perinx’um, 
taking  care  not  to  wound  the  sphincter  ani. 

Extreme  rigidity  of  the  external  parts  is  one  of  the 
most  frequent  causes  of  deviation  wlikb  depends  on  the, 
state  of  the  soft  parts.  It  takes  place,  in  a  greater  or  less 
degree,  in  the  greatest  number  of  women  who  lie  in  for 
the  first  time  ;  and  generally  in  all  women  who  are  con¬ 
siderably  advanced  in  life  before  they  have  children. 

It  is  seldom  that  the  resistance  opposed  iiv  the  exter¬ 
nal  parts  is  so  very  great  as  to  prove  an  invincible  ob¬ 
stacle  to  labour.  But,  on  many  oce.isinns,  the  lontr- 
continued  pressure  4)f  the  child  on  tliose  p.srts  proiftices 
the  most  disagreeable  consequences,  as  iiiflamruatiotl  of 
all  these  parts  and  of  the  bladder.  Iiifiammation  in 
those  parts  is  always  dangerous,  for  there  seems  to  be  a 
remarkable  tendency  to  gangrene.  Cases  are  on  re¬ 
cord  where  the  whole  parts  have  sloughed  ofl',  and  where 
the  rectum,  vagina,  and  bladder,  have  formed  one  ea- 
nal.  Perhaps  death  Is  much  prujerahle  to  life  und<  r 
such  circumstances. 

Copious  blood-letting,  and  the  lihcr.il  use  of  some 
unctuous  application,  with  time  and  jiatience,  in  gi  iie- 
ral  overcome  the  rigidity  ot  the  external  jiarfs.  f'la- 
cing  the  patient  over  llie  steams  of  hot  water  was  for¬ 
merly  recommended  in  such  cases,  but  this  practirc  is 
now  exploded. 

B.  .^Ia^y  deviations  from  naturaj  lalioiir  occur  from  ,.j 
the  state  of  the  hones  of  the  pelvis,  for  they  may  be  so 
much  altered  in  shape  as  either  to  inrrease  or  dimini-li 
considerably  the  aperture  of  that  part. 

f/.  ^VI^en  the  apertures  of  the  laMs  are  too  large, 
the  mother  incurs  much  danger,  and  tin  i  bild  is  not 
totally  exempt  from  hazard. 

««.  'I’lie  danger  incumd  by  the  mother  ariv-s  from 
there  being  no  resistance  to  the  passage  of  the  ehild,  so 
that  when  the  action  of  the  iitenis  licgins,  the  child 
may  he  pushed  hv  the  foire  of  tlic  pains  tbronch  the 
jiassage  before  the  soft  parts  Im-  dilated  ;  hence  tin  ute¬ 
rus  m.iy  be  ruptured,  or  tin  soft  parti  lairratid.  It, 

I  ou 


(m)  Were  such  a  case  again  to  occur, 
the  neck  of  the  tumour. 


there  could  he  doubt  respecting  the  propriety  of  fixing  a  ligatorr  -o  ind 
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Preterna-  on  the  other  hand,  the  external  parts  be  soft  and 
tural  Par-  yielding,  a  considerable  portion  of  the  uterus  may  be 
turition.  ^  excluded  without  the  parts.  There  is  a  very  wonder- 
^  ''  ful  history  of  a  case  of  this  kind  alluded  to  by  Saxtorph 

in  the  following  words.  “  Memorabilius  adhuc  exem- 
plum  est  illud  a  cel.  Wolfg.  Mullnero  allatum,  ubi  totiis 
uterus  una  cum  foetu  extra  genitalia  dilapsus,  fcetusque 
vivus  extra  pelvim  versione  extractus  fuit,  matre  post 
reductionem  uteri  superstite.  ^  ide  ejus  Sahrnchmung 
von  ciner  samt  'dem  Rindc  ausgefallenen  Debahrniutter^ 
Nurnberg  1771  (l). 

111  bb.  The  hazard  which  the  child  undergoes  is  that  of 
being  suddenly  expelled,  included  within  the  entire 
ovum,  so  that  it  may  be  lost  before  proper  assistance 
can  be  afforded.  Another  danger  is,  that  the  mem¬ 
branes  having  given  way,  it  may  be  dashed  with  vio¬ 
lence  upon  the  floor  on  which  the  patient  walks. 
AVhenever  from  the  great  width  of  the  hips,  there  is 
reason  to  suspect  that  the  pelvi-.  is  too  large,  the  practi¬ 
tioner  should  continue  in  constant  attendance  from  the 
very  commencement  of  labour,  and  should  carefully 
adopt  the  appropriate  and  obvious  means  to  prevent  the 
hazards  just  enumerated. 

112  e.  But  deGciency  of  space  in  the  apertHres  of  the  pel¬ 
vis  occurs  much  more  frequently  than  increase.  Tlie 
apertures  of  the  pelvis  may  be  diminisbed  from  natural 
small  size  or  malformation  of  the  bones,  from  exostosis, 
or  from  altered  shape  in  consequence  of  mollitles  os- 
slum. 

Cases  where  the  sacrum  and  ilia  are  of  an  uncommon 
small  shape  are  not  frequent.  Narrowness  of  the  base 
of  the  sacrunr  is  sometimes  met  with  ;  and  in  a  few  cases 
it  has  been  found  that  the  apex  of  the  sacrum  has  ap¬ 
proached  too  nearly  to  the  anterior  part  of  the  pelvis, 
so  as  to  diminish  the  apertures  at  the  outlet 

1 13  Exostoses  seldom  prove  an  obstacle  to  delivery  ;  but 
one  exception  to  this  rule  fell  under  the  observation  of 
the  writer  of  this  article  several  years  ago.  The  exos¬ 
tosis  extended  along  the  whole  extent  of  the  symphysis 
pubis,  and  was  fully  as  thick  as  an  ordinary  sized  fin¬ 
ger.  The  woman  had  been  delivered  previous  to  his 
being  called  in,  but  the  exhaustion  which  followed, 
(for  she  had  been  allowed  to  continue  five  days  and 
nights  in  constant  hard  labour)  occasioned  her  sinking 
a  very  short  time  after  dellvei-y.  In  this  instance  both 
mother  and  child  were  lost  from  the  self-sufTiclency  and 
ignorance  of  the  midwife. 

The  deficiency  may  exist  In  the  brim,  the  outlet,  or 
the  cavity  singly  or  combined. 

The  brim  is  much  more  frequently  affected  by  mol¬ 
litles  ossium  than  the  outlet ;  and,  as  was  long  ago  re¬ 
marked  by  Levret,  it  generally  happens,  that  when 
the  brim  is  narrowed  from  this  cause,  the  outlet  is  wid- 
^  ened. 

KT4  The  brim  may  be  diminished  in  size  by  the  projection 
of  the  promontory  of  the  sacrum,  or  by  the  flattening 
of  the  pubes,  or  by  the  approximation  of  the  bones 
where  the  pubes  and  ilia  unite,  or  by  a  combination  of 
some  of  these  circumstances.  The  projection  of  the 
promontory  of  the  sacrum,  however,  is  by  far  the  most 
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common.  ^\hen  this  happens,  the  projection  sometimes  Pretern:i- 
renders  one  side  of  the  pelvis  wider  than  the  other,  and  tural  Par- 
this  constitutes  what  authors  call  the  distoited  pelvis.  ,  turition. 
Sometimes,  however,  it  leaves  both  sides  of  an  equal  * 
width,  and  this  is  called  tlie  deformed  pelvis. 

The  deficiency  in  the  brim  produced  by  these  causes 
is  very  various  j  most  frequently  slight,  but  sometimes 
so  great  that  thei-e  is  not  an  inch  between  pubes  and 
sacrum. 

The  outlet  may  be  diminished  by  the  approximation  115 
of  the  tuberosities  and  rami  of  the  ischia,  or  by  the 
apex  of  the  sacrum  and  coccyx  projecting  more  than 
usually  forward,  while  they  arc  at  the  same  time  book¬ 
ed  up. 

When  both  the  brim  and  outlet  are  diminished  in  n5 
aperture,  the  eavity  of  the  pelvis  is  generally  affected 
alto  j  but  when  the  deficiency  of  space  is  confined  to 
either,  the  cavity  is  commonly  more  .‘•hallow  than  na¬ 
tural,  by  which  both  the  resistance  and  the  danger  are 
considerably  lessened.  ^Melancholy  are  the  cases  where 
the  cavity  is  rendered  deeper  than  usual. 

As  tile  practice  in  cases  of  extreme  deficiency  in  the 
apertures  of  the  pelvis  is  to  be  regulated  by  the  degree 
of  narrowness,  it  is  a  matter  of  the  first  importance  to 
be  able  to  ascertain  the  dimensions  in  any  given  case 
with  tolerable  precision. 

For  this  purpose,  instruments  called  pclvimetres  have  ny. 
been  invented.  M.  Coutuoll  has  proposed  one  for  in¬ 
ternal  use,  and  M.  Baudelocque  has  recommended  one 
for  external  application.  But  however  plausible  in 
theory  the  use  of  such  contrivances  may  appear,  it  is 
now'  well  known  that  no  dependence  can  be  placed 
upon  them  in  actual  practice,  and  therefore  the  hand 
of  the  operator  must  be  had  recourse  to  for  determining 
both  the  shape  and  the  extent  of  the  "apertures  of  the 
pelvis,  wherever  there  is  any  narrowness.  The  follow¬ 
ing  directions  for  this  purpose  given  by  Dr  Wallace 
Johnson  are  extremely  judicious. 

“  On  passing  the  finger  along  the  vagina,  if  the  coc-  uj 
cyx,  or  any  part  of  tlie  sacrum,  be  felt  unusually  forwards 
or  near  at  hand  j  or  if  the  symphysi.s,  or  any  other  part 
of  the  pubes,  -is  found  projecting  rather  inwards  than 
outw’ards,  it  Is  evident  that  the  pelvis  is  distorted.  In 
w  hich  case,  as  well  as  In  those  where  it  is  not  distorted, 
but  only  very  small,  the  principal  part  of  the  child’s 
head  (allowing  the  presentation  right)  remains  high, 
the  vertex  making  only  a  little  round  tumor  within  the 
brim ;  so  that  when  the  os  uteri  is  opened,  and  come  a 
little  forwards  towards  the  pubes,  the  capacity  of  the 
pelvis  may  be  found  out  by  moving  the  end  of  the  fin¬ 
ger  round  that  part  of  the  bead  which  has  entered  the 
upper  strait.  This  method  is  used  by  several  practi¬ 
tioners  in  London.  However,  should  the  finger  not  be 
long  enough  to  effect  it  properly,  as  sometimes  is  the 
case,  there  is  then  another  method,  which,  being  more 
certain,  may  be  used,  provided  it  be  done  with  tender¬ 
ness  and  caution,  and  when  the  orifices  are  so  well  open¬ 
ed  as  to  admit  of  it  with  safety.  But  previous  to  it, 
the  operator  must  be  well  acquainted  with  the  dimen¬ 
sions  of  his  own  hand,  viz. 

“  First, 


(l)  DIssertatio  Inauguralis  de  Diverse  Partu,  &c.  Auctorc  Mattb.  Saxtorph,  p.  46. 
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Preterna-  “  FiVst,  Tlic  fingers  of  a  middle-sized  Iiand  (as  we 
tuial  Par-  may  suppose  the  operator’s  to  be)  being  gathered  toge- 
,  turition.  ther  equally  into  the  palm,  and  the  thumb  extended 
'  and  applied  closely  along  the  second  or  middle  joint  of 
the  finger  the  distance  between  the  end  of  the  thumb, 
and  outer  edge  of  the  middle  joint  of  the  little  finger, 
Is  usually  four  inches. 

“  Secondly,  Whilst  they  are  in  the  above  position, 
the  distance  from  the  thumb,  at  the  root  of  the  nail,  in 
a  straight  line  to  the  outside  of  the  middle  joint  of  the 
little  finger,  is  full  three  inches  and  a  half. 

“  Thirdly,  the  fingers  heing  still  in  the  same  situa¬ 
tion,  and  the  thumb  laid  obliquely  along  the  joints  next 
the  nails  of  the  first  two  fingers,  and  bent  down  upon 
them  ;  the  distance  between  the  outside  of  the  middle 
joint  of  the  fore  finger,  and  the  outside  of  that  of  the 
little  finger  is  three  inches  and  a  quarter. 

“  Fourthly,  The  hand  being  opened,  and  the  tops  of 
the  four  fingers  being  a  little  bent,  so  as  to  come  near¬ 
ly  In  a  straight  line  j  their  whole  breadth,  across  the 
joint  next  the  nails,  is  two  inches  and  a  half. 

“  Fifthly,  when  the  first  three  fingers  are  thus  bent, 
their  breadth  across  the  same  joint  is  two  inches. 

“  Sixthly,  The  breadth  of  the  first  two,  across  the 
nail  of  the  first  finger,  is  one  inch  and  a  quarter. 

“  And,  seventhly.  The  fingers  being  gathered  into  a 
confeal  form,  the  thumb  lying  obliquely  upon  the  palm 
of  the  hand,  with  its  point  upon  the  first  joint  of  the 
ring  finger,  reckoning  downwards,  will  measure  in 
thickness,  between  its  back  and  the  fore  part  of  the 
thumb,  two  inches  and  two -eighths. 

“  Now,  as  hands  are  extremely  various,  the.operator 
ought  always  to  know  how  much  the  size  of  his  dif- 
fereth  from  the  above  dimensions  •,  and  this  being 
rightly  understood,  the  application  may  be  made  as 
follows : 

“  The  patient,  being  in  the  position  as  for  natural 
delivery,  and  the  operator’s  left  hand  being  well  anoint¬ 
ed,  and  the  fingers  and  thumb  gathered  into  a  cone, 
it  must  be  gently  passed  into  the  vagina,  and  then 
through  the  os  uteri,  unless  in  this  part  there  is  still  a 
rigidity  to  forbid  it ;  if  so,  the  finger.s  only  must  be  pas¬ 
sed,  their  extremities  formed  into  the  fourth  dimension, 
and  then  placed  edgeways  in  the  strait ;  which  being 
done,  if  the  fore  finger  touch  the  angle  of  the  sacrum, 
and  the  little  one  the  symphysis  of  the  pubes,  the  width 
is  then  manifestly  no  more  than  two  inches  and  a  half ; 
a  space  through  which  a  mature  child  can  neitlicr  pass 
alive,  nor  be  brought  so  by  art,  unless  it  happens  to  be 
preternaturally  small  indeed.” 

Three  methods  of  practice  have  been  adopted  in 
cases  of  such  narrowness  of  the  pelvis  as  renders  it 
impossible  for  the  child  to  be  protruded  alive,  viz. 
the  operation  of  cmbryulcia  or  embryotomy,  the 
CiEsarean  section,  and  the  division  ol  the  symphysis 
pubis. 

jjp  I.  Embryotonnj.  The  cases  requiring  this  most 
shocking  operation  are  those  where  the  infant  cannot 
be  extracted  alive  through  the  natural  passages;  while 
there  is,  nevertheless,  such  space  that  it  may  be  torn 
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away  piece-meal  without  injury  to  the  mother.  Of  Prftmei. 
course,  in  these  cases  the  life  ot  the  woman  can  be  saved  I’ar- 
onl^  at  the  expence  of  her  infant.  tuntion. 

But  although  authors  and  practitioners  in  modern  ' 
times  adopt  in  general  this  principle,  thev  difl'er  ma¬ 
terially  in  their  account  ol  the  precise  cases  requiring 
the  operation.  ° 

Dr  Osborn  alleges,  that,  as  the  head  of  the  infant 
at  the  full  time  of  utero-gestatlon  cannot  be  diminish¬ 
ed  to  less  than  three  inches  between  the  parietal  pro¬ 
tuberances  by  the  natural  contractions  of  the  uterus 
forcing  it  against  the  bones  of  the  pelvis  ;  wherever  the 
aperture  at  the  brim  or  outlet  falls  under  three  inches, 
the  operator  ought  to  proceed  as  soon  as  possible  to 
open  the  head  of  the  infant. 

But  on  so  vei7  serious  an  operation  as  that  by  whidi 
one  life  is  destroyed,  it  becomes  a  practitioner  to  adopt 
no  rule  which  can  be  at  all  liable  to  error  ;  and  it  i- 
evident,  that  there  are  three  very  strong  objections  to 
this  jirecept  of  Dr  Osborn. 

I'irst,  It  is  impossible  in  any  case  at  the  beginning 
of  labour,  to  ascertain  that  the  infant  is  at  the  full 
term  of  utero-gestation  ;  but  it  is  well  known,  that  a 
child  at  the  age  of  between  seven  and  eight  months,  if 
born  alive,  may  be  reared  to  matiiritv,  and  that  such 
a  child  is  capable  of  being  expelled  without  injure, 
through  an  aperture  incapable  of  permitting  the  pas 
age  of  a  full-grown  fa’tus. 

Secondly,  The  heads  of  children,  even  at  the  full 
time,  are  sometimes  so  small  and  so  yielding  as  to  ad 
mit  readily  of  their  short  diameter  being  diminished 
below  three  inches. 

Thirdly,  every  candid  practitioner  must  allow,  tha' 

It  is  quite  impossible  to  ascertain  with  geometrical  ac¬ 
curacy  the  precise  dimensions  of  the  pelvis;  and  con 
sequently  what  in  any  given  case  mav  appear  to  tin- 
operator  to  be  less  than  three  inches,  mav  in  fatt  bi 
above  these  dimensions. 

I-'or  these  reasons,  wherever  the  narrowncs-i  i^  not 
obviously  veiy  considerable,  the  prudent  rule  i;  to  as 
ccrcain  the  efl’ect  of  the  labour-throes,  sujiporting  the 
strength  of  the  patient,  and  palliating  distri  '-.iiig  ymp 
toms.  By  adopting  this  rule,  the  practitioner  will  not 
only  have  the  consciousness  of  not  having  destroyed  life 
uniieccssarilv,  where  he  is  eventually  forced  to  cjm  n 
the  head,  by  the  conviction  that  it  is  too  large  to  j.a-s 
unojicned,  but  also  the  innate  satisf-iction  of  -'ninelinir.-. 
saving  a  life,  which  under  less  cautious  manairenunt 
must  have  been  sacrificed.  Great  tare  indeed  is  ne¬ 
cessary  in  such  cases  not  to  be  deceived  in  the  estimate 
of  the  progress  of  the  child,  for  the  swelling  of  the  stalp 
mav  mislead  a  voung  practitioner. 

1'hcrc  has  been  .a  variety  of  opinion  too,  respecting  i; 
the  lowest  dimensions  of  the  pelvis  which  |K*imit  the 
operation  of  cmbryulcia  with  to  the  mother  ;  and 

it  is  surely  unnecessary  to  state,  tfiat  unless  there  be  a 
moral  prohahillty  o!  saving  the  life  ol  the  mother  by 
this  opi  ration,  it  ought  never  to  be  had  recourse  to. 

Dr  Kellie,  of  lamdon  (p),  and  Dr  Odmrn  (w  i,  have 
recorded  some  cases  where  the-  operation  wa.  pcrlorn.-  d| 

I  2  althmigh 


(p)  Dr  Wallace  .TohnsOn. 
(ti)  Dr  Osborn’.s  Fssays. 
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tuntion. 


Pretjrna-  aithoagh  the  nazTowness  was  very  gieat ;  and  the  latter 
tural  Par-  gentleman,  founding  on  a  single  ease,  assumes  the  prin-' 
ciple,  that  whenever  there  is  a  space  equal  to  an  Inch 
and  a  half  between  pubes  and  sacrum,  the  operation 
of  embi’yulcia  is  practicable.  But  a  careful  perusal  of 
the  case  alluded  to  (a)  must  satisfy  auv  unprejudiced 
person  that  there  must  have  been  some  mistake,  most 
probably,  fz’om  the  swelling  of  the  soft  parts  lining  the 
pelvis  having  added  to  the  apparent  narrowness,  and 
having,  alter  the  head  had  been  opened  above  36 
hours,  subsided.  And  at  any  rate,  since  experience  has 
now  fully  established  the  fact,  that  the  danger  resulting 
from  this  operation  is  always  in  proportion  to  the  de¬ 
gree  of  resistance,  it  may  be  concluded  that  the  opei'a- 
tion  of  embryulcia  cannot  prove  safe  to  the  mother,  un¬ 
less,  first,  there  be  an  aperture  equal  to  about  two  Inches 
by  four  5  and,  secondly,  the  narrowness  be  chiefly,  if  not 
altogether,  confined  either  to  the  brim  or  the  outlet. 
AVli  en  both  brim  and  outlet  arc  deficient,  and  the  cavity 
is  deeper  than  usual,  even  although  the  seveial  apertures 
be  quite  sufficient  to  allow  the  diminished  head  to  be  ex¬ 
tracted,  the  injury  that  must  accrue  from  the  violent 
pressure  on  all  the  parts  within  the  pelvis  would  de¬ 
ter  any  prudent  pi-actitioncr  from  hazarding  such  an 
operation. 

AVhen  It  Is  determined  to  have  recourse  to  the  opera¬ 
tion  of  embryotomy,  the  instruments  required  aie  the 
perforator,  the  crotchet,  and  the  embryotomy  forceps 
delineated  in  the  plate. 

The  operation  is  to  consist  of  two  difterent  processes; 
first,  the  diminution  of  the  head  ;  and,  secondly,  the 
extraction  of  the  mangled  child.  In  many  cases  the 
latter  shoulil  be  performed  immediately  after  the  former 
is  accomplished  ;  but  whenever  the  resistance  is  very 
considerable,  an  interval  should  be  interposed  between 
the  two.  'I'he  advantages  resulting  from  this  jnactice 
were  first  publicly  noticed  by  Dr  Osborn,  though  there 
can  be  little  doubt  that  the  practice  itself  was  the  eflect 
of  necessity.  Bv  waiting  after  the  lu?ad  lias  been  open¬ 
ed,  the  woman’s  strength  will  be  restored,  so  that  the 
assistance  of  the  pains  in  the  expulsion  of  the  child  may¬ 
be  obtained  ;  the  swelling  of  the  soft  paits  will  subside, 
by  which  the  resistance  may  be  greatly  lessened,  as  well 
as  tlie  danger  of  inflammation  removed,  and  the  child’s 
liody  will  become  putrid,  by  which  its  extraction  may 
be  greatly  facilitated. 

In  opening  the  head,  which  Is  'to  be  done  by  means 
of  the  perforator,  the  two  great  points  to  be  aimed  at 
are  to  avoid  injuring  any  part  of  the  woman,  and  to 
make  a  sufficiently  large  opening  of  the  head.  On  the 
complete  accomplishment  of  the  latter,  the  eventual 
success  of  the  operation  must  depend  in  all  cases  of  ex¬ 
treme  deficiency  of  space. 

Should  it  be  found  expedient  to  delay  the  extraction 
of  the  infant  after  the  head  has  been  opened  and  its 
contents  evacuated,  the  teguments  are  to  be  carefully 
brought  over  the  ragged  edges  of  the  bones,  so  that  in 
the  event  of  labour  throes  recurring,  there  shall  be  no 
risk  of  the  parts  within  the  pelvis  being  Injured. 
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When  It  has  been  found  proper  to  proceed  to  the  ex-  Fretf  raa- 
traction  of  the  Infant,  the  first  thing  to  be  attempted  is  tuiu] 
to  diminish  the  bulk  of  the  cranium  as  much  as  possible.  tiirit;on. 
This  may  be  done  by  means  of  the  embrvulcia  forceps, 
delineated  in  the  plates,  and  contrived  it  is  believed  by 
Ur  Lyon  of  Liverpool.  It  is  an  instrument  far  supe¬ 
rior  to  the  almisdacli  of  the  Arabians,  in  use  even 
within  these  fifty  years  among  the  practitioners  of  this 
island  (B). 

After  the  head  has  been  sufficiently  reduced  in  bulk, 
the  crotchet  is  to  be  fixed  at  first  on  the  inside  of  the 
cranium  ;  and  while  two  fingers  of  the  left  hand  are  to 
be  kept  constantly  so  applied  tliat  if  the  instrument 
should  slip  in  the  process  of  extraction,  it  shall  be  re¬ 
ceived  on  the  fingers,  and  cannot  possibly  touch  any 
part  of  the  mother,  the  operator  is  to  draw  down  with 
a  suitable  exertion  of  force,  in  such  a  direction  that  the 
largest  part  of  the  head  shall  be  brought  through  the 
widest  part  of  the  pelvis. 

In  some  cases,  much  time  and  very  violent  exertions 
are  required  to  accompli.-.h  the  .delivery- ;  but,  if  the 
proper  precautions  to  prevent  any  injury  to  the  passages 
be  adopted,  and  if  at  the  same  time  the  operator  imi¬ 
tate  nature  by  working  only  from  time  to  time,  and  in¬ 
crease  the  force  employed  gradually  as  may  be  required, 
and  persevere  patiently,  notwithstanding  the  resistance, 
taking  care  to  support  by  nourishment  and  cordials 
the  strength  of  the  woman,  the  delivery-  at  last  "will  be 
completed. 

The  dangers  to  be  dreaded  from  this  most  shocking  rjj 
operation,  are  injuries  of  the  passages,  from  the  instru¬ 
ment’s  slipping  through  the  embarrassment  of  the  prac¬ 
titioner  ;  or  violent  inflammation  of  all  the  contents  of 
the  pelvis  extending  to  the  abdomen,  in  consequence 
of  the  parts  through  which  the  child  must  be  so  forci¬ 
bly  extracted  being  severely  bruised.  Accordingly,  a 
greater  number  of  women  die  liom  the  eftccts  of  this 
operation  than  practitioners  are  willing  to  admit ;  and 
Indeed,  in  every  case  of  extreme  deficiency  of  space, 
where  embryotomy  is  performed,  the  recovery  is  to  be 
regarded  as  doubtful. 

This  operation  is  sometimes  had  recourse,to  in  eases 
where  the  forceps  should  have  been  used  had  the  child 
been  alive.  But  such  cases  arc  very  rare,  because  the  ^ 
evidence  of  the  infant  in  utero  being  dead,  is  seldom  so 
complete  as  to  justify  the  practitioner  proceeding  on 
the  principle  that  it  is  so. 

II.  By  the  Ccesarcan  section  is  meant  the  extraction 
of  tlie  Infant  through  the  pa'rietes  of  the  abdomen  by  an 
incision  into  the  uterus. 

This  bold  operation  was  perhaps  never  performed  by 
the  ancients  on  the  living  subject,  and  certainly  was 
first  recommended  to  practitioners  by  M.  Rousset  in  his 
Traile  nouvelle  de  I'llystcrolomie,  &c.  1581.  Since 
that  time  it  has  been  often  performed  on  the  continent, 
and  .ibout  twenty  times  in  Great  Britain.  The  success 
of  this  operation  recorded  in  the  early  works  has  cer¬ 
tainly  been  exaggerated  ;  but  It  appears  by  an  elabo¬ 
rate  memoir  by  M.  Baudelocque,  translated  into  English 

by 


(a)  Osborn’s  Essay,  p.  240. 

(b)  For  an  account  of  the  ancient  instruments  employed  In  the  practice  of  midwifery,  see  Sculteti  Aiina- 
ment.  Chir. 
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Preferna-  Hull  of  ^^ancllestcr,  tliiit  during  the  ^0  years 

tujal  Par-  preceding  1802, ^the  operation  has  been  had  recoitrse 
_  turition.  to  on  the  continent  95  times,  and  tliat  37  of  these  cases 
’  '  proved  successful.  In  Great  Britain,  on  the  contrary, 
this  operation  has  never  yet  succeeded,  a  circumstance 
to  be  attributed  partly  to  the  delay  which  has  always 
taken  place  after  tlie  necessity  for  such  an  expedient 
had  been  determined,  and  hence  the  patient,  at  the  time 
the  operation  tvas  performed,  must  have  been  in  a  state 
of  exhaustion  j  and  partly,  i)erhaps  chiefly,  to  the  pre¬ 
vious  very  alarming  state  of  health  of  the  subjects  of 
the  operation  in  this  Island.  It  Is  at  any  rate  certain 
that  all  over  the  continent  practitioners  have  less  horror 
at  performing  the  Caesarean  section  than  British  practi¬ 
tioners  have  commonly  shewn ;  and  it  is  deemed  necessary 
in  cases  where  the  operation  of  embryulcia  is  preferred 
in  this  country,  and  where  of  course  the  women  are 
not  in  such  a  precarious  state  of  health  as  those  com¬ 
monly  are  who  have  extreme  narrowness  of  the  pelvis. 

li-j  In  consequence  of  the  fatality  of  the  Caesarean  sec¬ 

tion  In  Great  Britain,  several  eminent  practitioners 
have  regarded  it  as  unjustifiable.  Dr  Osborn  has  ren¬ 
dered  himself  particularly  conspicuous  on  this  subject, 
and  uses  very  strong  language  in  reprobation  of  it.  His 
arguments  are,  its  acknowledged  fatality  ;  the  capability 
of  completing  the  delivery  by  means  of  the  crotchet, 
in  cases  of  such  deformity  of  the  pelvis,  that  there  is 
no  more  than  one  and  a  halt  inch  between  the  pulus 
and  sacrum,  or  to  one  side  of  the  projecting  sacrum  ; 
and  the  impossibility  of  impregnation  taking  place  in 
cases  of  greater  deficiency  of  space.  e  shall  notice 
these  arguments  in  their  turn. 

ii8  1st,  TAe  acknowledged  fatality  of  the  operation. — 

This  relates  only  to  the  result  of  the  operation  in  Cireat 
Britain  j  for,  as  already  mentioned,  a  great  proportion 
of  the  patients  has  been  savbd  on  the  continent.  But 
in  insisting  on  this  argument  Hr  Osborn  has  over¬ 
looked  that  the  object  of  the  operation  is  to  save,  if 
possible,  two  lives,  and  at  any  rate  one.  Now  il  it  can 
be  satisfactorily  proved,  that  on  some  occasions  the 
operation  of  embryotomy  is  absolutely  impracticable,  it 
becomes  the  duty  of  the  practitioner  to  save  one  life 
at  least ;  and  it  is  well  known  that  the  Caesarean  opera¬ 
tion  is  far  less  painful  to  the  woman  than  that  ot  em¬ 
bryotomy,  even  where  that  latter  operation  is  eventually 
successful.  In  such  cases  of  extreme  deformity,  either 
an  attempt  should  be  made  to  deliver  the  woman  and 
save  the  child,  or  both  must  be  allowed  to  perish  ;  for 
the  operation  of  embryotomy,  if  attempted,  must  be  re¬ 
garded  as  wilful  murder. 

up  idly.  The  practicability  of  tearing  away  tlie  child  in 

pieces  by  means  of  the  perforation  and  crotchet,  in  cases 
where  there  is  no  more  than  an  inch  and  a  halt  be¬ 
tween  the  pubis  and  sacrum,  or  to  one  side  of  the  pro¬ 
jecting  sacrum,  is  alleged  by  the  doctor  on  the  founda¬ 
tion  of  a  single  case,  that  of  I.lizabclli  Sherwood  al¬ 
ready  referred  to.  But  any  person  who  shall  take  tlic 
trouble  to  have  the  aperture  ot  Sherwood’s  pelvis,  as 
stated  by  Dr  Osborn,  cut  out  in  wood,  and  to  compare 
this  with  the  basis  of  an  infant’s  skull  as  nuicli  dituinisli- 
cd  as  possible  by  the  crotchet  (wliicJi  is  done  in  the 
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course  of  bis  lectures  by  tlic  professor  cf  midwlury  in  Prei  rn'-. 
this  university),  must  be  convinced,  that  there,  was  tum!  I’nr- 
some  mistake  in  the  supposed  dimensions  of  that  wo-  «u*iu<jn. 
man’s  pel\  is.  And  It  is  quite  obvious,  that  unless  there  ' 
be  the  space  already  slated,  viz.  three  and  a  half  or 
four  inches  by  two,  it  is  un'-aiV  to  extinct  the  niangb  d 
child  through  the  natural  passages. 

'  3dly,  The  allegation  that  where  there  is  a  grratqr  dt-  i  t-i 

gree  of  narrowness  of  the  pelvis  than  that  which  was 
supposed  to  have  happened  in  the  case  of  hlierwood,  im¬ 
pregnation  cannot  take  place,  is  quite  inconsistent  with 
facts.  One  of  the  most  remarkable  cases  of  extreme  de¬ 
formity  is  that  of  Blizabetli  Thompson,  on  whom  the 
C'lesarean  operation  was  performed  at  Manchester  in 
1802.  The  description  as  given  by  Dr  Hull  (c)  is  as 
follows :  “  The  pelvis  of  this  patient  was  not  nearly  so 
soft  as  h.as  som  etimes  been  observed.  It  still  had  a  con¬ 
siderable  degi'ee  of  bony  firmness.  1  he  ossa  innominata 
at  their  sacro-iliac  synchondroses,  and  at  the  syniphysi.-. 
puhis,  before  the  pelvis  was  dried,  admitted  ol  a  slight 
degree  of  motion. — The  distance  trom  the  crista  of  one 
os  ilium  to  the  other,  at  thulf  most  remote  points,  mea¬ 
sures  ten  inches  and  a  half. 

“  The  alac  of  both  ossa  ilia  arc  very  much  bent ;  and 
on  the  left  side  the  curvature  is  so  great,  that  it  mea¬ 
sures  only  two  inches  Trom  the  anterior  and  infirior 
spinous  process  to  the  opposite  posterior  point.  T  he 
lumbar  vertebra;  project  forwards  or  inwards,  and  make 
a  considerable  curve  to  the  left  side  of  the  pelvis. 

The  distance  from  the  lower  part  ot  tlie  second  lum¬ 
bar  vertebra  to  the  anterior  part  ol  the  spine  of  the  os 
ilium,  on  the  left  side,  is  two  inches.  Hie  distance 
from  the  lowest  part  of  the  second  lumbar  vertebra  to 
the  anterior  part  of  the  spiiic  ot  the  os  ilium,  on  the 
right  .side,  is  five  inches. 

“  Superior  aperture.  The  conjugate  or  anteio-pos- 
terlor  didmetcr,  from  the  symphysis  ptihis  to  (lie  iippir 
edge  of  the  last  lumbar  vertebra  is  one  inch  and  a  halt. 

— This  diameter  is  not  taken  from  the  os  sacrum,  or  it- 
jiinction  with  the  last  lumbar  vertebra,  because  the  point 
of  their  junction  is  so  much  sunk  into  the  pe  lvis,  that 
the  place  it  should  have  occupied,  is  represented  by  tin- 
junction  ot  the  fourth  and  fifth  lumbar  vcitibra. 

'I'lie  tranverse  diameter  measures  lour  incites  and  fivc- 
cighths.  It  is  taken  from  one  sacro-iliac  svmplij  u  to 
the  other.  The  distance  of  the  point  ol  ihi.-  aperture, 
which  IS  opposite  to  the  anterior  part  of  the  right  aceta¬ 
bulum,  from  the  lumbar  vertebra,  is  only  half  an  inch. 

^i'lie  distance  from  that  part  of  this  aperture,  whn  b 
corresponds  with  the  posterior  part  of  the  right  airta- 
biilum,  to  the  os  sacrum,  is  ihrce-fourtbs  of  an  Inch. 

The  dist.ance  of  the  point,  corrcspondlnir  with  the  an¬ 
terior  part  of  the  left  acetahulniii,  from  the  lumbar 
vcrtdira,  is  five-ciglitlis  of  an  inch.  The  distance 
of  the  point  of  this  aiierturr,  opposite  to  the  poste¬ 
rior  part  of  tlie  left  acctahiiluni,  from  the  im  sa 
crum,  is  three-fourths  of  an  incli.  The  distance  of 
one  os  puhis  fiom  the  other,  in  ilie  points  marked 
in  the  plate,  is  si  \cn-eightlis  of  an  inch.  The  di; 
t.ance  from  the  right  s-,cro-ilIac  -ymphysis  to  llw  sym- 
physis  puhis  is  three  inchi  and  ihrec-h'Utlht.  Hie  di- 
*  •'  stauc 
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Preterna-  stance  fron\tlie  right  sacro-iliac  symphysis  to  the  left  os 
tural  Par-  publs  Is  three  inches  and  three-eighths.  The  distance 
I  from  the  left  sacro-iliac  symphysis  to  the  symphysis 

pubis  is  three  inches  and  five-eighths.  The  distance 
from  the  left  sacro-iliac.  symphysis  to  the  right  os  pubis 
is  three  inches  and  otte-fourth.  The  largest  circle,  that 
can  be  formed  in  any  part  of  the  superior  aperture, 
does  not  exceed  in  diameter  one  inch. 

132  “  Inftrior  apei-ture.  The  distance  from  one  ramus 

ossis  ischii  to  the  other,  where  they  are  united  with  the 
rami  ossium  pubis,  measures  only  half  an  inch.  The 
distance  from  the  tuberosity  ot  one  os  Ischium  to  the 
other  measures  one  inch  and  two-tenths.  The  conju 
gate  or  antero-posterior  diameter,  taken  from  the  sym¬ 
physis  pubis  to  the  point  of  the  os  coccygis  is  three 
inches. 

“  The  angle,  included  by  the  rami  of  the  ossa  pubis, 
is  very  acute,  viz.  an  angle  of  about  20  degrees.  The 
perpendicular  height  from  the  tuhera  of  the  os.sa  ischia 
to  the  inferior  margin  of  the  symphysis  pubis  is  two 
inches  and  a  half.  The  perpendicular  height  of  the 
symphysis  pubis  is  one  inch  and  a  half.  The  tuberosity 
of  the  left  os  ischium  advances  forwards,  beyond  that 
of  the  right,  about  six-tenths  of  an  inch,  and  the 
whole  of  the  rami  ossis  pubis  and  ischii  on  the  left  side 
projects  beyond  those  of  the  right.  The  perpendicular 
height  of  the  os  sacrum  and  coccyx  is  two  inches  and 
one-fourth  only,  the  os  sacrum  being  bent  so  as  to  form 
a  very  acute  angle.  The  acetabula,  at  their  nearest 
points,  are  only  three  inches  distant.  The  symphysis 
pubis  is  much  more  prominent  than  natural.  Tlie  up¬ 
per  mai-gin  of  the  symphysis  pubis  is  situated  as  high  as 
the  bottom  of  the  fourth  lumbar  vertebra.” 

It  appears  then  that  Dr  Osborn’s  arguments  are  ful- 
iaclous,  and  that  ca.ses  occur  where  the  operation  of 
embryotomy  -Is  neither  safe  nor  practicable.  Under 
such  circumstances,  the  Cicsarean  section  must  be  had 
recourse  to  •,  and  it  is  therefore  to  be  regarded  as  an 
operation  of  necessity,  not  one  of  choice.  Jf  this  rule 
be  adopted,  the  cases  requiring  so  formidable  an  expe¬ 
dient  will  happily  be  very  seldom  met  with. 

]\Ir  Simmons  of  Manchester,  observing  that  Dr 
Osborn’s  third  argument  is  untenable,  has  proposed  in 
the  following  words,  another  substitute  for  the  Ccesarean 
operation. 

“  When  a  case  shall  arise  in  which  the  child  cannot 
be  delivered  by  the  crochet,  from  the  brim  of  the  pel¬ 
vis  being  no  more  than  one  inch  in  diameter  I  propose 
to  combine  the  two  operations,  and  to  divide  the  sym- 
physis  pubis  to  make  way  for  the  crotchet.  Dr  Osborn 
has  urged  several  objections  against  this  proposal,  al¬ 
though  he  admits  that  the  operation  at  the  symphysis  is 
not  so  certainly  fatal  as  tlic  Caesarean  section.  Weighty 
■objections  doubtless  press  against  It  j  but  while  there 
are  no  other  means  for  preserving  life,  bad  as  the 
chance  Is,  it  becomes  a  question  whether  it  he  worth 
risking  ;  and,  after  maturely  considering  the  case, 
should  an  attempt  for  saving  the  life  of  the  mother  be 
judged  expedient,  as  the  last  resource  it  may  be  adopted. 

“  The  space  gained  has  been  differently  stated  at  from 
three  to  eight  or  nine  lines  in  the  diameter ; — the  me¬ 
dium  distance  would  probably  be  sufficient  to  accom¬ 
plish  the  delivery  by  the  crotchet. 

“  The  objections  urged  against  this  mode  of  delivery, 
when  the'  head  is  of  the  full  size,  will  not  apply  to  its 
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reduced  bulk  ;  and  it  should  be  remembered,  that  the  Preterna- 
symphysis  is  formed  of  cartilage  and  ligament ;  so  that  tural  Par- 
whatever  pressure  shall  be  made  against  the  divi-  turition. 
ded  edges,  rvlll  not  be  made  against  the  sharp  angles 
of  hone.  That  much  injury  may  be  done  anteriorly 
will  not  be  denied  j  but  does  the  continued  pressure 


of  the  child’s  head  never  produce  mischief  in  other 
cases  f  By  the  introduction  of  a  female  sound  for  a  guide, 
a  cautious  and  steady  operator  will  avoid  wounding  the 
urethra  ;  and,  as  the  base  of  the  skull  will  probably  be 
turned  sideways,  it  will  softer  less  in  extraction  than  in 
other  cases  of  the  crotchet  j  in  which  It  must  in  general 
be  injured  from  pressure  again.et  the  pubis.  If  the  sepa¬ 
ration,  however,  be  carried  beyond  a  certain  length, 
laceration  will  probably  en.iue  5  and,  should  this  acci¬ 
dent  occur,  I  see  no  reasoh  to  apprehend  more  danger 
from  it  than  follows  the  extraction  of  a  large  stone 
from  the  bladder  through  a  small  opening,  which  will 
induce  a  lacerated  wound,  but  which  w'e  know  will 
not  uncommonly  heal.  The  sacro-iliac  ligaments  would 
certainly  not  be  injured  by  choice,  but  the  consequences, 
1  believe,  are  not  generally  fatal  ;  and,  should  it  be 
urged  that  great  pain  and  lameness  will  afflict  the  pa¬ 
tient  for  a  long  time  after,  a  reply  will  readily  occur, 
that  life  was  at  stake  5  and  surely  there  are  few  wdio 
would  not  compound,  for  the  prospect  of  temporary 
pain  and  inconvenience,  to  have  it  preserved  to  them. 

“  A  spontaneous  separation  sometimes  occurs,  both 
there  and  at  the  pubis  j  and  yet  the  patient  has  been 
again  restored  to  health. 

“  1  do  not  see,  in  other  respects,  in  what  this  com¬ 
pound  operation  differs  fi  om  the  most  difficult  crotchet 
<^asc — the  Ctesarean  section  is  certainly  fatal  to  the  mo¬ 
ther  in  this  country — the  life  of  the  child,  it  is  agreed, 
shall  not  bo  put  in  competition  with  the  parent’s  life — 
the  section  ol  the  symphysis  Is  neither  so  formidable  nor 
so  fatal  as  the  Caesarean  .section — and  the  crochet  has 
been  successhilly  applied  in  dimensions  which  w'ill  pro¬ 
bably  be  thus  acquired. 

“  Upon  the  whole,  then.  In  that  supposed  case  of  dis¬ 
tortion  (which  I  hope  will  never  happen)  in  which  the 
mother  must  be  doomed  to  death,  from  the  impossibi¬ 
lity  ot  delivering  the  child  by  tlie  crotchet,  the  com¬ 
pound  operation  1  have  recommended  will  furnish  a  re¬ 
source,  approved  by  reason  and  sanctioned  by  experience; 
inasmuch  as  the  section  of  the  symphysis  pubis  has  been 
made,  and  the  crotchet  has  been  used,  though  separate¬ 
ly,  yet  with  safety.  Such  a  case  will  bi;  attended,  un¬ 
questionably,  with  additional  hazard  ;  but  it  offers  the 
only  chance  to  the  mother,  to  the  preservation  of  whose 
life  our  chief  care  should  be  directed  ;  and  J.  hope  that 
in  future  all  trace  of  the  Cmsarcan  operation  will  be 
banished  from  professional  books ;  for  it  can  never  lie 
justifiable  during  the  parent’s  life,  and  stands  recorded 
only  to  disgrace  the  art.” 

He  himself  has  aft'orded  the  most  satisfactory  evidence 
ot  the  absurdity  of  his  own  proposal  ;  for  he  had  not 
published  it  many  months  when  the  very  case  he  had 
described  as  ideal  actually  occun  ed  in  his  neigbourhood, 
and  he  had  the  opportunity  of  making  the  experiment  of 
his  own  plan.  Bat  he  shrunk  from  it,  and  no  wonder; 
for  the  woman  was  Elizabeth  Thompson,  whose  pelvis 
has  just  been  described.  It  is  unfortunate  that  Mr 
Simmons  has  not  had  the  candour  to  confess  his  error, 
and  to  retract  his  opinions,  more  especially  since  his  re¬ 
flections 
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flections  against  the  Csesarcan  operation,  were  couched 
in  language  peculiarly  bitter  and  invective. 

With  respect  to  the  mode  of  performing  the  Caesarean 
section,  there  has  been  considerable  variety  of  opinion. 
On  theoretical  principles,  the  external  incision,  viz. 
that  through  the  parletes  abdominis,  ought  to  be  in  the 
.direction  of  the  linea  alba,  because  there  is  less  chance 
of  anv  considerable  retraction  of  muscular  fibres,  or  of 
interfering  with  the  Intestines,  than  if  it  w'ere  made  in 
anv  other  direction.  But  the  result  of  the  practice 
seems  at  variance  with  the  theory.  According  to  the 
testimony  of  Baudeloccpie,  of  35  operations,  where  the 
incision  was  made  on  the  side  of  the  abdomen,  eighteen 
proved  successful ;  of  thirty  in  the  direction  of  the  linea 
all)a,  ten  only  succeeded  ;  and  of  eight  in  the  manner 
recommended  by  Lauverjat,  that  is,  by  a  transverse  in¬ 
cision  between  the  recti  muscles  and  spina  dorsi,  three 
succeeded.  But  it  may  be  remarked,  that  the  event, 
in  many  of  those  cases,  may  have  been  influenced  by  a 
varletv  of  circumstances,  totally  independent  of  the  line 
of  direction  of  the  external  incision. 

In  whatever  part  of  the  abdomen  the  external  inci¬ 
sion  be  made,  it  ought  to  be  extended  to  six  inches  j  and, 
previous  to  cutting  into  the  uterus,  any  active  arterial 
branch,  which  may  have  been  divided,  must  be  secured  ; 
and  the  liquor  amnli,  if  not  already  discharged,  must 
be  drawn  oil'.  The  opening  into  the  uterus  need  not 
be  above  five  inches  in  length,  and  should  be  made  as 
much  towards  the  fundus  as  possible.  Means  are  to  be 
employed  to  prevent  the  protrusion  ot  the  intestines  at 
tiie  time  the  uterus  is  emptied.  Both  foetus  and  secun- 
dines  are  to  be  quickly  extracted  j  after  which,  the 
hand  is  to  be  passed  into  the  uterus,  to  clear  out  any 
coagula  which  may  have  formed  within  its  cavity,  to 
prevent  the  os  tincoe  being  plugged  up,  and,  at  the 
same  time,  to  promote  tlie  contraction  of  the  uterus. 
The  wound  in  the  uterus  is  to  be  left  to  nature ;  but 
that  of  the  parietes  of  the  abdomen  is  to  be  carefully 
closed  by  means  of  the  interrupted  suture  and  adlicslve 
.straps ;  and  the  whole  belly  is  to  be  properly  supported 
By  a  suitable  bandage  or  waistcoat.  In  the  after  treat¬ 
ment  of  the  patient,  tlie  great  objects  to  be  held  in 
view,  are  to  support  the  strength  and  moderate  the  de¬ 
gree  of  local  Inflammation. 

Ill,  Division  of  the  symphysis  pithis. — This  was  ori¬ 
ginally  proposed  and  performed  byiVI.  Sigault  of  Paris. 
His  proposal  was  made  in  1768  ;  but  he  bad  no  oppor¬ 
tunity  of  making  the  actual  experiment  till  September 
lyyy. — The  succe.ss  of  his  first  case  was  such,  that  a 
medal  was  struck  to  commemorate  the  event  •,  and  the 
opeiation  was  admired  and  recommended,  with  all  the 
extravagance  of  Frencli  enthusiasm. 

The  operation  consists  of  the  division  of  the  sympliysis 
pubis  and  separation  of  the  innominata.  I‘or  this  pur¬ 
pose,  a  catheter  is  to  be  introduced  into  the  urethra, 
and,  with  a  common  scalpel,  the  articulation  is  to  be 
cut  through  from  the  upper  edge  ot  the  symphysis,  to 
within  a  quarter  of  an  incli  of  the  Inferior  edge.  By 
separating  the  thighs,  the  divided  bones  arc  forc«  d 
asunder.  After  this,  the  operator  is  either  to  turn  the 


child,  or  to  extract  it  by  tlie  forceps,  according  to  the 
circumstances  of  the  case. 

This  expedient  was  proposed  as  a  substitute,  both  for 
the  operation  of  cmbryulcia,  and  for  the  Caisarean  sec¬ 
tion,  as  it  was  alleged  to  be  perfectly  consistent  with 
the  safety  both  of  mother  and  child. 

It  is  quite  unnecessary  for  us  to  oft'er  any  theoretical 
objections  to  this  operation,  because  we  can  now  reason 
on  the  eventof  thirty-si.x  cases,  which  liavc  been  publish¬ 
ed. — But  those  who  may  wish  to  investigate  tliis  subject, 
may  consult  Baudelocque,  par  1994.  and  2091.  inclu¬ 
sive;  and  Hr  Osborn,  p.  271.  To  that  latter  practition¬ 
er’s  professional  zeal  and  ability  is  cliielly  to  be  ascrib¬ 
ed  the  total  rejection  of  this  operation  in  Oreat  Britain. 

Of  the  thirty-five  subjects  of  the  published  cases  (for 
in  one  woman  it  was  performed  tw  ice),  fourteen  women 
and  eighteen  children  died. —  Of  the  twenty-one  wo¬ 
men  who  survived,  nine  had  either  had  living  chil¬ 
dren  before  the  Sigaultian  operation,  or  had  such  at  a 
subsequent  period.  Most  of  the  remainder  sulVered 
much  from  the  operation.  Some  had  incurable  incon¬ 
tinence  of  urine,  others  lameness,  &c.  But  the  moNt 
important  fact  is,  that  whenever  the  bones  of  the  pelvis 
were  separated  from  each  other  above  an  inch  (ami  no 
space  of  any  consequence  could  be  added  to  the  brim, 
unless  they  were  so),  the  sacro-iliac  synchondroses  were 
torn,  and  no  woman  survived  that  accident. 

These  facts  liave  at  last  convinced  foreign  practition¬ 
ers  of  the  futility  of  this  expedient ;  and,  accordingly, 
for  above  ten  years,  it  has  not  been  performed  on  the 
continent  by  any  piactitionei's  of  respectability. 

AVhen  a  woman,  with  a  narrow  pelvis,  who  has  had 
the  good  fortune  to  recover  after  tlie  operation  ot  em¬ 
bryotomy,  again  falls  with  child,  she  should  not  incur 
the  hazard  of  a  repetition  of  so  horrible  an  operation  ; 
but  ought  to  have  premature  labour  induced  between 
the  seventh  and  the  eighth  month.  Lnder  the  direc¬ 
tion  of  an  intelligent  practitioner  this  operation  is  easily 
performed  ;  and,  whde  it  allords  the  only  chance  ol 
saving  the  infant,  which  it  is  the  duty  ot  the  mother 
and  of  the  practitioner  to  attempt,  it  at  the  same  time, 
by  lessening  the  resistance,  diminishes  both  the  sufler- 
ing  and  the  risk  of  the  patient  (v). 

I'oK  a  further  account  of  the  practice  in  cases  of  ex¬ 
treme  deformity  of  the  pelvis,  the  reader  is  reUrred  to 
Osborn’s  Kssays  ;  Hamilton’s  Letters  to  Osborn  ;  bini- 
nions’s  Kellections,  and  Hull’s  Uetection  of  Simmons. 

Sect.  IV.  Of  the  Devintions  from  Sutural  Labour 
which  happen  from  anomalous  einumsUrms. 

Certain  circumstances  be siiles  tlioM-  already  enume¬ 
rated  occasion  desiations  in  the  process  ot  labour. 
Some  of  these  resjact  the  child,  and  othi  is  the  woman. 

a.  The  child’s  life  is  cndangrrtd  if  the  navel  string 
be  so  strongly  convoluted  round  its  neck,  that  alter  the 
head  is  born  the  rimaiiider  cannot  be  e*p«ll«d  without 
the  cord  being  drawn  so  tiuht  as  to  interrupt  llw  cin  il¬ 
lation  through  it.  Dr  Denman,  voi.  li.  p.  16.  h*i 
stated  this  as  a  cause  of  protracted  labour,  and  baa  ad- 
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(y)  See  a  paper  on  tills  subject,  in  the  18th 


volume  of  the  Medical  Tacts  and  Observations,  by  Mr  Hariow. 
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vised  certain  modes  of  practice  in  consequence.  But 
if  there  be  pains,  there  cannot  be  any  material  protrac¬ 
tion  of  the  labour  from  this  cause. 

*  All  risk  of  the  infant  may  be  prevented  by  slacken¬ 
ing  the  cord,  and  waiting  for  the  action  of  the  utems, 
if  the  operator  find  thut  he  cannot  draw  the  loop  of 
cord  which  surrounds  the  child’s  neck  easily  over  Its 
head.  But  this  in  most  cases  can  be  readily  done. 

b.  The  cord  is  sometimes  pushed  down  before  die 
presenting  part  of  the  child. 

If  this  happen  before  the  membranes  are  burst,  the 
only  certain  method  of  saving  the  child  is  to  perform 
the  operation  of  turning  as  soon  as  the  state  of  the  pas¬ 
sages  will  permit. 

When  the  cord  Is  pushed  down  along  with  some 
other  part,  as  the  head,  after  the  waters  are  discharg¬ 
ed,  a  variety  of  practice  is  required  according  to  the 
circumstances  of  the  particular  case ;  hence  merely 
keeping  the  cord  for  a  little  time  beyond  the  present¬ 
ing  part  by  means  of  the  fingers,  or  wrapping  it  up  in 
a  piece  of  soft  rag,  and  pushing  It  above  the  presenting 
point,  or  the  application  of  the  forcep'^,  ai-e  severally 
found  useful  in  different  cases. 

c.  Sometimes  one  or  both  arms  of  the  child  are  for¬ 
ced  down  along  with  the  head,  where  proper  assistance 
is  not  had  at  the  beginning  of  labour.  If  the  pelvis 
be  roomy,  and  the  woman  have  formerly  had  children, 
the  delivery  may  be  at  last  completed  by  the  natural 
powers,  notwithstanding  this  increased  degree  of  resist¬ 
ance.  But  In  many  cases  of  tlris  kind  an  experienced 
practitioner  is  not  called  in  till  the  strength  of  the  wo¬ 
man  be  very  much  exhausted,  and  then  it  becomes  ne¬ 
cessary  to  use  the  forceps,  or  even  on  some  occasions  to 
have  recourse  to  the  operation  of  einbryulcia. 

d.  It  is  well  known,  that  sometimes  there  Is  more 
than  one  child  in  the  womb.  Instances  where  there 
are  twins  ai'e  not  unfrequent  j  cases  of  triplets  are  al¬ 
leged  to  happen  once  in  between  three  or  four  thou¬ 
sand  births  •,  four  at  a  birth  have  not  occurred  In  this 
city  for  the  last  twenty-seven  years  ;  and  there  are  on¬ 
ly  two,  or  at  most  three,  well-authenticated  cases  of 
five  at  a  birth  having  happened  within  a  hundred  years 
in  this  island. 

.4.11  the  signs  by  which  the  existence  of  more  than 
one  child  in  utero  can  be  ascertained,  previous  to  the 
actual  commencement  of  labour,  are  fallacious  ;  and  in 
general  it  is  not  till  after  the  birth  of  one  child  that  it 
can  be  determined  that_,  another  remains  in  the  womb  j 
and,  unless  under  very  particular  circumstances,  it  is 
of  no  importance.  The  circumstances  alluded  to  are 
where  different  parts  of  both  children  are  forced  in¬ 
to  the  passage  at  the  same  time.  Of  this  a  very  re¬ 
markable  case  is  recorded  in  the  book  of  Genesis,  verse 
27.  chap,  xxxviii. 

hen  the  womb  appears  to  remain  bulky  and  hard 
after  the  birth  of  one  child,  there  is  reason  to  suppose 
that  it  contains  a  second.  But  if  there  be  any  doubt 
on  the  subject,  the  practitioner  has  it  in  his  power  to 
ascertain  the  point  by  examination.  hen  there  is 
no  second  child  in  the  uterus,  the  further  the  fingers 
are  carried  up  within  the  passages,  the  more  contract¬ 
ed  do  they  feel  j  whereas,  if  there  be  a  second  child, 
the  more  open  are  they  found. 

When  it  is  ascertaiiied  that  another  Infant  remains, 
the  woman’s  belly  should  be  immediately  compressed  by 
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means  of  a  roller,  in  order  to  prevent  falntislincss  from  rrciefna- 
the  sudden  relaxation  of  the  parietes  abdominis,  ai’.d  tural  Par. 
the  portion  of  the  navel-string  remaining  attached  turiiion. 
to  the  after-birth  of  the  first  born  should  be  care-  * 
fully  secured,  let  the  vessels  of  the  placenta  anasto¬ 
mose. 

In  regard  to  the  subsequent  treatment,  there  has  *45 
been  much  variety  of  opinion  among  practitioners. 

Some  have  proposed  waiting  till  the  action  of  the 
uterus  expel  the  second  as  it  had  done  the  first  in¬ 
fant.  Others  urge  strongly  the  necessity  for  imme¬ 
diate  delivery. 

Against  the  former  of  these  practices  it  is  to  be  ob¬ 
jected  y  first,  that  in  some  cases,  days  or  even  weeks 
have  been  known  to  intervene  between  the  birth  of  one 
child  and  the  action  of  the  uterus  which  expelled  the 
second.  Secondly,  that  if  this  happen,  the  passages 
must  become  contracted  and  their  subsequent  dilatation 
m.ay  be  productive  of  inflammatory  symptoms.  Tbird- 
Iv,  that  during  the  time  the  uterine  action  Is  suspend¬ 
ed,  internal  hamorrhagy  may  take  place,  and  may  de¬ 
stroy  the  patient.  And,  fourthly,  the  second  child  may 
be  suddenly  forced  down  in  such  a  position,  as  may  en¬ 
danger  its  life,  and  at  the  same  time  occasion  great 
pain  to  the  mother. 

For  these  reasons  it  Is  now  an  established  rule  among 
judicious  practitioners,  to  examine  the  situation  of  the 
second  infant,  as  soon  as  the  patient  shall  have  reco¬ 
vered  from  the  shock  of  the  birth  of  the  first  child  j 
and,  if  its  position  be  natural  and  the  patient  have  net 
been  exhausted  by  the  previous  labour,  and  pains  come 
on,  to  rupture  the  membranes,  and  allow  the  natural 
powers  to  complete  the  delivery.  But  if  the  infant 
present  any  other  part  than  the  head,  or  though  the 
head  do  present,  if  the  woman  be  exhausted,  or  if  there 
be  no  appearance  of  the  return  of  pains  within  an  hour 
after  the  birth  of  the  first,  then  the  hand  is  to  be  passed 
up  to  bring  down  the  feet  of  the  second  child,  and  the 
delivery  is  to  be  expedited.  The  extraction  of  the  pla¬ 
centae  is  to  be  conducted  with  great  care,  and  every 
possible  precaution  is  to  be  adopted  against  the  occur¬ 
rence  of  flooding,  which  is  always  to  be  dreaded  as  the 
consequence  of  plurality  of  children. 

The  same  principles  apply  to  the  management  of  tri¬ 
plets,  &c. 

d.  Umbilical  hernia,  to  which  women  are  perhaps  i4<J 
more  subject  than  to  any  other  species  of  rupture,  may 
influence  the  labour  materially. 

If  it  be  reducible,  it  disappears  after  the  fifth  month 
of  pregnancy  j  but  immediately  after  the  expulsion  of 
the  child  it  returns,  and  occasions  frightful  faintings 
and  floodings.  This  may  be  prevented  by  the  simple 
expedient  of  having  the  belly  compressed  by  a  roller  in 
such  a  manner,  that  in  proportion  as  the  infant  advan¬ 
ces,  the  compression  may  be  increased. 

Should  it  be  irreducible,  if  the  hernia  be  afl’ected  by  ■ 
the  continuance  of  labour,  as  may  be  known  by  the 
colour,  &c.  the  operation  of  turning  must  be  had  re¬ 
course  to. 

t.  Convulsions  sometimes  happen  during  labour,  and  147 
occasion  great  danger  both  to  the  mother  and  the  child. 

The  woman  is  quite  insensible  during  the  fit,  which  * 

consists  of  violent  convulsions  of  the  muscles  which 
move  the  body,  and  of  those  of  the  eyes,  the  face,  and 
the  lower  jaw  j  it  lasts  in  some  cases  only  a  few  seconds, 

and 
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Prctciiia-  and  in  others  for  several  nilnotes.  After  the  fit  has 
rural  Par-  ceased,  It  sometimes  happens  that  the  patient  remains  in 
,  a  comatose  state  j  in  other  cases  the  sensibility  returns. 

The  circumstances  which  distinguish  thisdisease  from 
epilepsy  werefirst  stated  explicitly  by DrHamiltoninthe 

can’s  words  t  “  The  old  distinction  between  eclamp- 

na/s,  vol.  V.  sia  and  epilepsia  has  been  rejected  by  Dr  Cullen,  without 
p.  319.  sufficient  reason.  The  convulsions  thatoccur  during  preg- 
1^8  nancy  and  labour,  should  be  distinguished  by  the  former 
name,  for  the  disease  is  always  an  acute  one,  and  It  never, 
as  far  as  my  experience  goes,  lays  the  foundation  for  ha¬ 
bitual  epilepsy.  To  an  inattentive  practitioner,  indeed, 
the  phenomena  appear  similar  to  those  of  epilepsy  j  but, 
independent  of  its  violence  and  fatality,  there  are  many 
circumstances  peculiar  to  it.  This  has  been  remarked 
by  several  authors,  particularly  Dr  Denman  j  but  those 
circumstances  have  never  been  accurately  pointed  out 
in  any  publication  which  has  fallen  into  my  hands, 

“  The  eclampsia,  peculiar  to  pregnancy  and  labour, 
differs  from  epilepsy  in  the  following  respects. 

“  I.  The  symptoms  which  precede  the  attack  are 
well  marked,  announcing  to  an  experienced  practitioner 
the  approach  of  the  disease. 

“  2.  If  the  first  fit  do  not  prove  fatal,  and  if  no 
means  of  cure  be  attempted,  it  is  within  a  few  hours 
followed  by  other  paroxyms,  provided  delivery  do  not 
take  place. 

“  3.  After  the  paroxysms,  even  where  they  have 
been  very  severe,  the  patient  in  many  cases  continues 
quite  sensible  during  the  intervals,  and  the  sensibility 
returns  the  monrcnt  the  fit  is  oft’. 

“  4.  hat  may  appear  still  more  extraordinary  Is, 
that  in  some  cases  there  is  a  remarkably  increased  sus¬ 
ceptibility  of  impression  of  the  external  senses  ;  and  this 
supersensation  is  not  confined  to  patients  in  whom  the 
convulsions  are  slight. 

“  The  aura  eplleptlca  never  occurs  in  the  cases  al¬ 
luded  to. 

“  6.  The  pulse  is.  In  every  case,  affected  in  some 
degree  during  the  remissions  of  the  fits.  It  is  slow,  or 
oppressed,  or  intermitting,  or  frequent  and  rapid.  Hut 
it  is  most  commonly  slow  and  oppressed,  becoming  ful¬ 
ler  and  more  frequent  after  blood-letting. 

149  The  symptoms  above  hinted  at  as  preceding  the  fits 

ai-e,  violent  hcadach,  or  sudden  delirium,  or  violent 
tremors  during  the  second  stage  of  labour.  Impaired 
or  depraved  vision  con)monly  prove  the  immediate  har¬ 
bingers  of  the  fit.  The  event  of  this  occuiTence  is  al¬ 
ways  precarious,  for  a  single  fit  may  destroy  the  pa¬ 
tient.  Death  happciis  in  such  cases  in  two  ways,  viz. 
either  by  rupture  01  oome  of  the  vessels  within  the  head, 
or  by  the  rupture  of  the  womb  Itself. 

The  cause  of  the  disease  is  evidently  an  overload  in 
the  vessels  within  the  cranium,  and  this  may  be  occa¬ 
sioned  from  :i  variety  of  causes,  as  violent  labour  throes, 
passions  of  the  mind,  irritations  In  the  pvimse  via-,  &.c. 

In  cases  of  so  very  alarming  a  nature,  it  is  not  won¬ 
derful  that  practitioners  have  did'ered  much  respecting 
the  practice  to  be  adopted.  The  following  is  what  has 
been  recommended  by  Dr  Hamilton  in  the  volume  of 
Dr  Donc.in’s  annals  already  referred  to. 

“  \^  lKn  fits  have  actually  occurred  during  the  latter 
months  of  nrtg.iancy,  the  fir-.t  remedy  to  be  employed, 
after  having  adopted  the  suitable  means  lor  protecting 
the  tongue,  is  hlood-letting,  both  general  and  topiad. 
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Opening  the  external  jugular  might  answer  both  pur-  Prti.,p,^ 
poses,  but  the  restlessness  ot  the  patient  in  many  cases  lural  far- 
makes  the  surgeon  or  attendants  dread  this  operation,  turiiinn. 
A  quantity  ol  blood,  therefore,  adapted  to  the  exigency 
of  the  case,  is  to  be  drawn  from  the  arm,  and  either  a 
branch  of  the  temporal  artery  is  to  be  divided,  or  seve¬ 
ral  leeches  are  to  be  applied  to  the  temples.  After  the 
bleeding,  a  powerful  laxative  glyster  ought  to  be  exhi¬ 
bited.  And  iftliere  be  any  evidence  of  disordered  prima; 
vise,  an  emetic  must,  if  possible,  be  given.  The  state 
ot  the  os  uteri  is  then  to  be  ascertained  ;  and  if  labour 
have  not  commenced,  no  attempts  whatever  are  to  be 
made  to  promote  that  process.  In  some  rare  eas«-s 
however,  where  the  bulk  of  the  gravid  uterus  is  enor¬ 
mous,  it  may  be  necessary  to  remove  a  part  of  its  con¬ 
tents ;  but  such  cases  cannot  happen  once  in  a  thousand 
instances  of  the  disease. 

“  Should  the  fits  still  continue,  the  head  must  be  shav¬ 
ed,  and  covered  with  a  large  blister  ;  and  if  the  oppres¬ 
sion  or  fulness,  or  liardnessof  the  pulse,  be  not  removed, 
the  blood-letting  is  to  be  repeated. 

“  As  soon  as  tlie  patient  becomes  capable  of  swallow¬ 
ing,  the  camphor,  in  doses  of  ten  grains,  ought  to  Imj 
given  every  three  or  four  hours.  The  most  efficacious 
and  palatable  form  in  which  this  medicine  can  be  pre¬ 
scribed,  is  by  suspending  it  in  boiling  water,  tbroiigii 
the  medium  of  alcohol,  sugar  and  magnesia.  Its  Use 
must  be  persevered  in  for  several  days, gradually  lessen¬ 
ing  the  number  of  doses. 

“  Where  the  eclampsia  has  been  preceded  by  oedi  ma, 
the  digitalis  may  be  employed  with  much  success. 

“  Convulsions  during  labour  are  to  In-  treated  up.m 
the  same  principles,  with  these  additional  precautions, 
that  delivery  is  to  he  accomplished  by  the  most  expedi¬ 
tious  possible  means,  and  that  if  the  delivery  be  fol¬ 
lowed  by  uterine  lixmorrliagy,  the  discharge  is  for  some 
time  to  be  rather  encouraged  than  checked.  I  knew  two 
instances  of  the  fits,  w  liicli  had  been  suspended  for  some 
hours,  recurring,  in  conse<]uencc  of  the  flooding  b<-ing 
stopped,  atnl  in  both  cases  the  convulsions  were  remov¬ 
ed,  bv  allowing  the  discharge  to  return. 

“  When  the  symptoms  that  precede  eclampsia,  take 
place  in  the  latter  months  of  pregnancy,  the  most 
certain  method  of  guarding  against  the  threatening  ac¬ 
cident  is,  having  recourse  to  immediate  blood-letting, 
and  afterwards  prescribing  camphor,  attention  to  the 
state  of  the  bowels,  and  a  spare  diet. 

“  When  the  same  symptoms  occur  during  lal>our,  a 
copious  bleeding  sliould  Ik-  instantly  ordered,  and  the 
appropriate  means  of  terminating  the  delivery  should  be 
adopted  with  as  much  cxp«  dition  as  may  be  cousiitiiit 
with  the  safety  both  of  mother  and  child. 

“  In  these  concise  practical  suggestions,  practitioners 
will  observe  circumstances  oniittt-il,  wbieh  have  Ikcii 
recommended  by  gentlemen  of  dtstrved  professional 
eminence,' and  novelties  of  pr.ittice  proposed,  which  1 
believe  have  not  hitherto  been  explicitly  advi-cd.  .Some 
explanation,  therefore,  of  the  plan  above  itconinund«  d 
mav  perhaps  be  expected. 

“  The  most  obvious  remedy  apparently  omitti  d  is 
opium.  This  powerful  medicine  was  not  presrnl>ed,  as 
far  as  we  have  reason  to  know,  by  llie  prsrtiliont  rs  who 
lived  at  the  end  of  tin  I7lh  and  lieginniiig  of  the  iSth 
centuries.  The  first  autlmr  who,  in  streng  terms,  ass,  m 
the  efficacy  of  opium  in  .'uch  cases,  app«  ar«  to  be  tbe 
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Prctevna-  translator  of  Astruc’s  l^Iidwlfery  (a)  5  and  his  opinion 
tura!  Pur-  has  been  adopted  by  Dr  Denman  (b),  and  by  Dr 
tunuoj.  gland  gn(-  j,i  every  case  of  true. eclampsia,  during 
pregnancy  or  labour,  opiates  do  irreparable  mischief, 
Avliere  a  copious  bleeding  has  not  been  premised  j  and 
even  where  that  precaution  has  been  attended  to,  they 
have  been  found  useless,  if  not  hurtful.  Melancholy 
experience  has  completely  established  in  my  mind  this 
practical  precept ;  and  I  consider  it  to  be  a  matter  of 
very  great  moment,  that  it  should  be  universally  known  j 
for  general  practitioners,  who  are  often  first  called  to 
those  cases  where  the  fits  happen  during  pregnancy,  are 
extremely  apt  to  preso  ibe  opium.  I  can  solemnly  de¬ 
clare,  that  no  patient  to  whose  assistance  I  have  been 
called,  who  had  taken  a  dose  of  opium  previous  to  my 
arrival,  has  recovered,  and  I  have  known  that  medi¬ 
cine  given  in  almost  every’  variety  of  dose.  My  father, 
Dr  A.  Hamilton,  of  whose  judgment  and  practical 
knowledge  it  does  not  become  me  to  speak  in  the  terms 
they  so  justly  merit,  prevented  my  ever  employing 
opium  under  such  circumstances. 

“  A  second  remedy  extolled  by  Dr  Denman,  and 
now,  after  a  fair  trial,  rejected  in  my  practice,  is  vo¬ 
miting.  This  seems  to  have  been  a  very  common  pre¬ 
scription  in  the  time  of  Mauriceau,  as  he  takes  great 
pains  to  point  out  its  hurtfulness  in  several  parts  of  his 
works  (d).  Mhere  there  are  unequivocal  marks  of 
disordered  stomach,  an  emetic  may  be  prescribed  with 
advantage  after  blood-letting,  but  it  should  be  avoided 
under  all  other  circumstances. 

“  With  regard  to  the  warm-bath,  which  is  a  favou¬ 
rite  remedy  among  foreign  practitioners,  and  has  been 
advised  by  several  British  authors,  I  have  never  had  an 
opportunity  of  trying  its  efl’ects.  Upon  theoretical 
principles  I  should  reject  it  5  but  my  chief  reason  for 
never  having  directed  its  use,  has  been  the  impossibility, 
in  ordinary  cases  of  practice,  of  commanding  a  warm  bath 
into  which  a  woman  in  such  a  situation  could  be  put. 

“  Dashing  cold  water  by  surprise  upon  the  face  is  a 
practice  suggested  by  Dr  Denman,  and  on  which  he 
had  much  dependence  at  one  period.  Experience  les¬ 
sened  his  hopes,  and,  many  years  ago,  prevented  my 
ever  indulging  any.  I  gave  it  several  fair  trials,  (once 
or  twice  in  public  in  the  lying-in- ward  of  the  Royal 
Infirmary),  and  had  evea  reason  to  be  convinced,  that 
it  rather  aggravated  than  diminished  the  violence  of  the 
-  paroxysms.” 

In  addition  to  these  observations  it  may  be  pro¬ 
per  to  remark,  that  a  much  larger  quantity  of  blood 
should  be  drawn  in  those  cases  than  has  commonly 
been  done.  Dr  H.  advises  forty  ounces  to  be  taken 
at  this  first  bleeding,  and  the  same  quantity  to  be  again 
drawn  within  an  hour,  if  the  symptoms  be  not  mitiga¬ 
ted  j  and  he  talks  with  the  utmost  confidence  of  the 
utility  of  this  practice. 

,52  f'  Although  the  woman  be  deliv'ered 'safely  both  of 
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the  child  and^  afterbirth,  she  may  sink  very  soon  af-  Pretema- 
ter  in  consequence  of  internal  flooding.  This  is  to  tura]  Par- 
be  suspected  if  the  patient  suddenly  complain  of  giddi-  ,  turilion. 
ness  or  sickness,  or  singing  In  the  ears,  or  impaired  vi- 
sion  j  or  if  she  become  delu  ious,  with  a  pallid  face  and 
cold  limbs.  The  state  of  the  pulse  at  the  wrist  too 
should  lead  a  judicious  practitioner  to  suspect  the  exist¬ 
ence  of  internal  flooding.  Positive  certainty  of  this  ac¬ 
cident  may  be  obtained  by  feeling  througli  the  belly 
the  condition  of  the  uterus  j  or,  more  certainly  still,  by 
feeling  the  state  of  the  vagina,  for  if  its  parietes  ap¬ 
proach,  there  is  not  much  probability  of  there  being 
any  considerable  internal  haemorrhagy ;  whereas,  if  it 
be  found  filled  with  coagulated  blood,  there  is  a  certain¬ 
ty,  that  the  womb  too  is  disteuded  from  the  same  cause. 

This  accident  is  entirely  owing  to  the  womb  not 
having  contracted  with  sufficient  energy.  It  veiy  often 
proves  the  cause  of  sudden  and  unexpected  death. 

The  boldest  and  apparently  most  violent  measures  *53 
are  required  J;o  save  the  patient  in  many  of  those  cases. 

The  womb  and  vagina  must  be  immediately  emptied, 
and  such  pressure  must  be  made  on  the  inside  of  the 
uterus  with  the  hand,  as  shall  force  it  into  contraction. 

In  some  cases  cold  water  In  great  quantity  must  be 
dashed  from  a  height  on  the  naked  belly  at  the  same 
time ;  and  In  the  mean  while  the  strength  of  the  pa¬ 
tient  must  be  supported  with  large  doses  of  opium.  If 
there  be  vomiting,  which  is  a  frequent  symptom  in  such 
cases,  five  grains  of  solid  opium  should  be  given  at  first, 
and  afterwards  three  grains  every  three  or  four  hours, 
till  the  pulse  becomes  steady  and  the  strength  recruit¬ 
ed,  when  the  opiates  are  to  be  withdrawn  and  lessen-  • 
ed  by  degrees.  The  writer  of  this  article  cannot  avoid 
this  opportunity  of  paying  a  just  tribute  of  respect 
to  the  practical  discernment  of  the  able  editor  of  the 
New  London  Medical  Dictionary,  who  seems  the  first 
author  who  has  mentioned  this  practice  of  giving  large 
doses  of  opium  ;  a  practice  by  which  many  valuable 
lives  have  been  saved. 

Conchtsiort. — In  the  preceding  account  of  the  devia¬ 
tions,  which  sometimes  liappen  in  the  process  of  human 
parturition,  although  we  have  endeavoured  to  give  a 
full  view  of  the  subject,  we  have  not  pursued  the  beaten 
tract.  But  as  this  article  may  rather  be  consulted  by 
many  as  a  dictionary,  than  pursued  regularly  as  a  trea¬ 
tise,  we  shall  add  the  ordinary  arrangement  of  labours, 
with  the  reference  to  the  numerical  aj’ticies,  under 
which  the  several  varieties  may  be  found. 

Labours  are  diviilcd  into  four  classes^  viz.  natural, 
laborious,  preternatural,  and  complex. 

Natural  labour  comprehends  all  cases  where  the  head 
of  the  infant  is  forced  foremost ;  and  the  whole  process 
is  completed  with  safety,  both  to  mother  and  child, 
within  twenty-four  hours  from  the  commencement.  It 
is  described  under  articles  48.  to  60. 

Laborious 


(a)  The  Art  of  Midwifery,  &c.  8vo.  London,  printed  for  J.  Nourse  1767.  Appendix,  p.  295. 

(b)  'VoI.  ii.  p.  418.  (c)  Loco  citato,  page  136. 

(d)  Particularly  in  Aphorism  232.  “  L’emetique  est  pernicieux  aux  femmes  grosses,  ou  nouvellement  ac- 

couchecs,  qui  sont  surprises  des  convulsions.”  And  Levret,  page  451.  of  bis  L’Art  des  Accoucheniens,  says, 
in  reference  to  that  aphorism,  “  Cette  sentence  est  des  mieux  fondees,  et  elle  doit  etre  rigoureusement  observee 
dans  toiLS.  ses  points.” 
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Conclusion.  Laborious  labour  is  that  where,  although  the  head 
V— ^of  the  infant  be  forced  foremost,  the  process  is  pro¬ 
tracted  beyond  twenty-four  hours  from  the  commence¬ 
ment.  It  is  divided  into  three  orders  :  First,  where  the 
natural  powers  at  last,  after  much  suffering  on  the  part 
of  the  mother,  complete  the  delivery.  See  article  64. 

.Secondly,  Where,  although  the  action  of  the  uterus 
be  inadequate  to  the  expulsion  of  the  infant,  it  is  prac¬ 
ticable  to  extract  the  child  through  the  natural  passages, 
without  injury  either  to  it  or  to  the  mother.  See  ar¬ 
ticles  66.  to  74.  82.  and  84. 

Thirdly,  Where  it  is  impossible  to  extract  the  child 
alive  through  the  natural  passages.  See  articles  80. 
and  99.  to  133. 

Preternatural  labours  comprehend  all  cases  where 
any  other  part  of  the  child  than  the  head  is  forced  fore¬ 
most  ;  and  consist  of  two  orders  : 

First,  Presentations  of  the  lower  extremities,  viz. 
footling  cases,  article  87.  Breech  cases,  article  91. 
Cases  where  one  foot  pi*esents,  article  89.  and  knee- 
cases,  article  90. 


EXPLANATION 


Plate  CCCXLVI. 

Fig.  I.  A  front  view  of  the  uterus  in  the  unlmpreg- 
nated  state,  in  situ,  suspended  in  the  vagina  j  the  an¬ 
terior  parts  of  the  ossa  ischia,  with  the  ossa  pubis,  pu¬ 
denda,  perineum,  and  anus  being  removed,  in  order  to 
show  the  internal  parts. 

A,  The  last  lumbar  vertebra. 

B,  B,  The  ossa  ilia. 

C,  C,  The  acetabula. 

D,  D.  The  inferior  and  posterior  parts  of  the  ossa 
ischia. 

E,  The  part  covering  the  extremity  of  the  coccyx. 

F,  The  inferior  part  of  the  rectum. 

G,  G,  The  vagina  cut  open  longitudinally,  and 
stretched  on  each  side  of  the  cervex  uteri,  in  order  to 
show  the  manner  in  which  the  uterus  is  suspended  in  it. 

H,  H,  Part  of  the  urinary  bladder  stretched  on  each 
side  of  the  vagina  and  inferior  part  of  the  fundus  uteri. 

I,  The  cervix  uteri. 

K,  The  fundus  uteri. 

L,  L,  The  fallopian  tubes. 

M,  M,  The  ovarla. 

N,  N,  The  broad  ligaments. 

O,  O,  The  superior  part  of  the  rectum. 

Fig.  2.  A  view  of  the  Internal  parts  as  seen  from  the 
right  groin,  the  pelvis  having  been  divided  vertically. 

A,  The  lowest  vertebra  of  the  loins. 

B,  C,  The  os  sacrum  and  coccyx  with  the  integu¬ 
ments. 

I),  The  left  os  ilium. 

E,  The  Inferior  part  of  the  os  ischium. 

F,  The  os  pubis  of  the  same  side. 

Ci,  The  foramen  magnum. 

H,  The  acetabulum. 

I,  The  inferior  part  of  the  rectum. 

K,  The  os  externum  and  vagina,  the  os  uteri  lying 
loosely  In  the  latter. 


Secondly,  Presentations  of  the  superior  extremities  Explmi*- 
or  other  parts  than  the  head  or  lower  exti'cmities,  ar-  tiou  oi  Ute 
tides  192.  to  196.  Plaui 

Complex  labours  include  all  cases  where  any  other  ' 
circumstances  than  those  enumerated  under  the  former 
three  classes  take  place,  viz. 

Cases  where  the  pelvis  is  too  large,  articles  no.  and 
III. 

Cases  where  hxmorrhagy  occurs  at  the  beginning  of 
labour,  article  76.  or  at  the  conclusion  of  that  process, 
articles  152.  and  153. 

Cases  where  there  is  more  than  one  child,  articles 
143,  144,  145. 

Cases  where  the  patient  had  previously  been  a6fected 
with  umbilical  herniae,  article  146. 

Cases  where  convulsions  happen,  articles  147,  148. 

Cases  where  the  navel-string  is  twisted  round  the 
neck  of  the  infant,  article  140.  or  where  it  is  forced 
down  along  with  some  part  of  the  child,  article  141. 

And  cases  of  rupture  of  the  uterus,  article  6  j. 


OF  THE  PLATES. 


L,  The  vesica  urinaria. 

M,  N,  The  cervix  and  fundus  uteri,  with  a  view  of 
the  cavity  of  the  uterus.  The  attachment  of  the  vagi¬ 
na  to  the  uterus,  and  the  situation  of  the  uterus  wlten 
pressed  down  by  the  intestines  and  bladder  into  the 
concave  part  of  the  os  sacrum,  are  likewise  shown. 

O,  The  broad  ligament  of  the  left  side. 

P,  P,  The  left  fallopian  tube. 

Q,  The  left  ovarium. 

11,  R,  The  superior  part  of  the  rectum  and  inferior 
part  of  the  colon. 

Fig.  3.  Is  a  sketch  taken  from  Dr  Hunter’s  magni¬ 
ficent  plate,  N°  6.  of  the  gravid  uterus.  All  the  fore 
part  of  the  uterus  and  secundines  (which  included  the 
placenta)  is  removed,  ’fhe  navel-string  is  cut,  tied, 
and  turned  to  the  left  side  over  the  edge  of  the  womb. 
At  the  fundus  the  Investing  membranes  are  likewise 
turned  over  the  edge  of  the  womb,  that  they  might  be 
more  apparent.  The  head  of  the  child  is  lodged  in  the 
lower  part  of  the  womb,  or  in  the  cavity  of  the  pilvis, 
and  its  body  lies  principally  in  the  right  side.  ^  lu  po¬ 
sition  is  diagonal  or  oblique,  so  that  its  posterior  parts 
arc  turned  forwards,  and  to  the  right  side  of  the  mo¬ 
ther,  and  its  fore  parts  are  directed  backwards,  and  to 
the  left  side.  Its  right  foot  appears  between  its  lelt 
thigh  and  leg.  Every  part  is  staled  by  Dr  Himlcr  to 
have  been  represented  just  a*  it  was  found. 

Fig.  4.  -V  front  view  of  the  gravid  uterus  in  the  first 
stage  of  labour  ;  the  aoteiior  part-,  are  removed,  but 
the  membranes  not  being  ruptured,  f®™*  *  1^8' 
containing  the  foetus  and  the  liquor  ainnii. 

A,  A,  ’I’he  substance  ot  the  uterus. 

B,  B,  c,  c,  D,  D,  E,  K,  The  bones  of  tlie  pelM*. 

G.  (!,  The  vagina. 

II,  H,  The  06  uteri  dilatod  during  a  pain  ;  with 

1,  'I'hc  membranes  containing  the  liquor  ainnii  pro¬ 
truding  through  it. 

K,  ilie  chorion. 


1 


7(5 


MIDWIFERY. 


Explana-  L,  Tbe  cfionon  dissected  off  at  the  back  of  the  ute- 
rus,  to  show  the  head  of  the  child  through  the  amnios. 

■  ■  M,  The  placenta  j  the  lobulated  surface,  or  that 

which  is  attached  to  the  uterus,  being  shoivn. 

Plate  CCCXLVII. 

Fig.  I .  Eepresents  a  well-formed  pelvis. 

A,  A,  The  ossa  ilia,  properly  so  called. 

a,  a,  The  iliac  fossae. 

b,  b,  The  linea  innominata,  making  part  of  the  brim 
of  the  pelvis. 

c,  c,  The  crista  of  the  ossa  ilia. 

e,  e,  Their  superior  anterior  spinous  processes. 

B,  B,  The  os  ischium. 

y,/.  Its  tuberosities. 

b,  7^,  Its  branches. 

C,  C,  The  body  of  the  os  pubis. 

i,  i,  The  crista  pubis. 

k,  Its  descending  branch  uniting  with  that  of  the 
ischium. 

l,  The  symphysis  pubis. 

D,  D,  The  os  sacrum. 

m,  m,  Its  base. 

71,  n.  The  sacro-illac  synchondrosis. 

o.  Its  Internal  surface  called  holloiv. 

p.  Its  apex  to  which  the  coccyx  is  joined. 

E,  The  coccyx. 

Fig.  2.  Represents  a  vertical  section  of  the  pelvis. 

A,  The  promontory  of  the  sacrum. 

B,  The  point  of  the  coccyx. 

The  distance  from  these  two  points  marks  the  depth 
of  the  pelvis  behind,  which  in  the  majority  of  cases  is 
'  six  Inches. 

C,  The  spinous  process  of  tlie  Ischium. 

D,  The  tuberosity  of  the  ischium. 

E,  The  crista  pubis,  the  distance  which  two  points 
marks  the  depth  of  the  pelvis  at  the  sides,  and  is  ordi¬ 
narily  about  four  inches. 

F,  The  foramen  thyroldeum. 

G,  The  surface  by  which  the  two  ossa  pubis  are  join¬ 
ed  to  form  the  symphysis  pubis,  and  by  which  junction 
the  depth  of  the  pelvis  at  the  front  is  reduced  to  about 
one  and  a  half  inch. 

Fig.  3.  Represents  the  brim  of  a  well-formed  pelvis. 

A,  B,  The  short  or  conjugate  diameter  between  pu¬ 
bis  and  sacrum,  which  measures  commonly  a  little  less 
than  four  inches. 

C,  D,  The  long  diameter  in  the  skeleton,  which, 
however,  in  the  living  subject,  is  rendered  almost  as 
short  as  the  former,  in  consequence  of  the  bellies  of  the 
psoae  muscles  being  lodged  in  the  lower  cavity  of  the 
tunica  innominata. 

E,  F,  The  diagonal  diameter  in  the  skeleton,  which, 
in  fact,  is  the  long  diameter  in  the  living  body,  and 
measures  somewhat  less  than  five  inches. 

Fig.  4.  Represents  the  outlet  of  a  well-formed  pelvis. 

A,  B,  The  short  diameter,  extending  from  one  tu¬ 
berosity  of  the  ischium  to  the  other,  and  measuring  less 
than  four  inches. 

C,  D,  The  long  diameter,  extending  from  the  lower 
edge  of  the  symphysis  pubis  to  the  point  of  the  coccyx, 
and  measuring  nearly  five  inches. 

Fig.  5.  Represents  the  brim  of  a  distorted  pelvis. 

Fig.  6.  Represents  the  outlet  of  a  deformed  pelvis. 
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Plate  CCCXLVIII. 
Fig.  I.  Tlie  fiaetal  heart. 


Explana¬ 
tion  of  thej 
Plates. 


The  right  ventricle. 

b.  The  right  auricle. 

c.  The  left  auricle. 

d.  Branches  of  the  pulmonary  veins  of  the  right  lobe 
of  the  lungs,  those  of  the  left  being  cut  oft’  short. 

e.  Arteries  of  the  left  lobe  of  the  lungs. 

y  The  vena  cava  dcscendens. 

g,  The  aorta  descedens. 

h,  The  trunk  of  the  arteria  pulmonalls. 

i,  The  ductus  arteriosus. 

Fig.  2.  Eepresents  the  first  stage  of  natural  labour, 
towards  its  termination. 

A,  The  membranes  of  the  ovum  distending  the  cer¬ 
vix  uteri,  while  the  head  of  the  child  is  just  entering 
the  brim  of  the  pelvis. 

B,  B,  The  os  uteri  nearly  dilated. 

C,  The  vagina. 

D,  The  orificium  externum. 

Fig.  3.  Represents  the  second  stage  of  natural  la¬ 
bour,  when  the  head  has  descended  into  the  cavity  of 
the  pelvis,  while  the  face  is  still  towards  the  sacro-illac 
synchondrosis. 

Fig.  4.  Represents  the  second  stage  of  natural  labour, 
after  the  head  has  advanced  so  far  that  the  face  is  in 
the  hollow  of  the  sacrum,  and  the  vertex  in  the  arch  of 
the  pubis. 

Plate  CCCXLIX. 

Fig.  I.  A  vietv  of  a  deformed  pelvis  when  the  defi¬ 
ciency  of  space  is  not  very  considerable. 

Fig.  2.  The  child’s  skull. 

a,  The  vertex,  or  posterior  fontanelle. 

b,  The  anterior  fontanelle. 

Fig.  3.  and  4.  The  common  short  forceps,  reduced 
to  one-fourth  of  the  natural  size. 

The  Instrument,  when  of  the  proper  size,  is  in  length 
1 1  Inches.  The  length  of  each  handle  is  four  Inches 
and  a  half.  If  a  straight  line  be  drawn  through  the 
plane  surface  of  one  handle,  and  be  produced  to  the 
extremity  of  the  instrument  (which  forms  the  axis  of 
the  handles  when  both  are  joined),  the  convex  edge  of 
the  blade,  at  the  greatest  distance  from  this  line,  is  di¬ 
stant  inch  j  and  the  extreme  distance  of  the  point 
on  the  opposite  edge  is  -rztlis  of  an  inch.  When  both 
blades  are  joined,  their  greatest  width  is  2^  inches.  The 
right-hand  blade  has  a  hinge  between  the  handle  and 
blade,  by  which  it  is  easily  introduced,  while  the  pa¬ 
tient  lies  on  the  left  side. 

Fig.  5.  and  6.  Views  of  Lovvder’s  lever ;  for  a  par¬ 
ticular  description  of  which,  see  art.  69. 

Fig.  7.  Orme’s  perforator  reduced  to  one-fourth  the 
natural  size. 

Fig.  8.  Embryotomy  forceps,  one-fourth  the  natural 
size. 

Fig.  9.  The  crotchet,  one-fourth  the  natural  size. 
Plate  CCCL. 

Fig.  1.  Represents  an  ordinary  sized  child  forced 
against  the  brim  of  a  deformed  pelvis. 

Fig.  2.  Represents  the  child  when  the  feet  had  pre¬ 
sented,  turned  into  that  direction  by  which  its  head  is 

best 
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best  brought  through  the  brim  and  cavity  of  the  pelvis, 
viz.  with  the  face  towards  the  sacro-iliac  synchondrosis 
of  one  side. 

Fig.  3.  Represents  the  ordinary  situation  of  the  In¬ 
fant  in  breech  presentations  •,  from  which  it  is  evident, 
that  unless  the  infant  be  very  small,  the  natural  action 
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of  the  uterus  cannot  force  it  through  the  pelvis  in  this 
direction. 

Fig.  4.  Represents  an  arm  presentation,  and  commu¬ 
nicates  an  idea  of  the  difficulty  of  bringing  down  the 
feet,  and  turning  the  infant  in  that  position. 


M  I  E 

Miedniki  MIEDNIKI,  or  Medniki,  or  IFarmic,  a  town  of 
II  Samogltia,  and  the  residence  of  the  bishop.  It  is  28 
Mien’s,  miles  N.  E.  from  Konigsberg,  and  60  miles  S.S.W'. 

>  from  Mittau. 

MIEKOW,  a  town  of  Austrian  Poland,  in  the  pa¬ 
latinate  of  Cracow.  The  founder  of  this  town  is  said 
to  have  been  Grlpslus  Jana,  who  built  it  after  the  mo¬ 
del  of  Jerusalem,  when  he  returned  from  a  pilgrimage 
to  that  city.  It  is  12  miles  north  from  Cracow. 

MIEL,  Jan,  called  Giovanni  della  Vite,  a  most 
eminent  painter,  was  born  in  Flanders  in  1599.  He 
was  at  first  a  disciple  of  Gerard  Seghers,  in  whose 
school  he  made  a  distinguished  figure  j  but  he  quitted 
that  artist,  and  Avent  to  Italy,  to  improve  himself  in 
design,  and  to  obtain  a  more  extensive  knoAvledge  of 
the  several  branches  of  his  art.  At  Rome  he  parti¬ 
cularly  studied  and  copied  the  Avorks  of  the  Caracci 
and  Corregio )  and  Avas  admitted  into  the  academy  of 
Andrea  Sacchi,  Avhere  he  gave  such  evident  proots  of 
extraordinary  merit  and  genius,  that  he  Avas  invited  by 
Andrea  to  assist  him  in  a  grand  design  which  he  had 
already  begun.  But  Mlel,  through  some  disgust,  re¬ 
jected  those  elevated  subjects  which  at  first  had  enga¬ 
ged  his  attention,  refused  the  friendly  proposal  of 
Sacchi,  and  chose  to  Imitate  the  style  of  Bamboccio, 
as  having  more  of  that  nature  Avhich  pleased  his  own 
imagination.  His  general  subjects  Avere  huntings,  car¬ 
nivals,  gypsies,  beggars,  pastoral  scenes,  and  conver¬ 
sations  5  of  those  he.  composed  his  easel  pictures,  AvhIch 
are  the  finest  of  his  performances.  But  he  also  paint¬ 
ed  history  in  a  large  size  in  fresco,  and  in  oil  j  Avhich, 
though  they  seem  to  Avant  eleA’ation  of  design,  and  a 
greater  degree  of  grace  in  the  beads,  yet  appear  supe¬ 
rior  to  what  might  be  expected  from  a  painter  of  such 
loAV  subjects  as  he  generally  AA’as  fond  of  representing. 
His  pictures  of  huntings  are  particularly  admired  .  the 
figures  and  animals  of  every  species  being  designed  with 
uncommon  spirit,  nature,  and  truth.  Jhe  transparence 
of  his  colouring,  and  the  clear  tints  of  his  skies,  enliven 
his  compositions  j  nor  are  his  paintings  in  any  degree 
inferior  to  those  of  Bamboccio  either  in  their  force  or 
lustre.  His  large  works  are  not  so  much  to  be  com¬ 
mended  for  the  goodness  of  the  design  as  for  the  ex¬ 
pression  and  colouring  j  but  it  is  in  his  small  pieces 
that  the  pencil  of  MicI  appears  in  its  greatest  delicacy 
and  beauty.  The  singular  merit  of  this  master  recom¬ 
mended  him  to  the  favour  of  Cb.nles  Emanuel  iluke  of 
.Savoy,  who  invited  him  to  his  court,  where  he  ap¬ 
pointed  ?.Iiel  bis  principal  painter,  and  afterwards 
honoured  him  with  the  order  of  St  .Mauritius,  and 
made  him  a  present  of  a  cross  set  with  diamonds  ol 
great  value,  as  a  particular  mark  of  his  esteem.  e 

died  in  1664.  .  ,  1  .  j 

MIERIS,  Francis,  the  Old,  a.  justly  celebrated 

painter,  was  born  at  Leyden  in  1635;  and  was 
at  first  placed  under  the  direction  of  Abraham 
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Toorne  Vllet,  one  of  the  best  designers  of  the  Low 
Countries,  and  afterwards  entered  himself  as  a  disciple  i— y— 
Avlth  Gerard  Douav.  In  a  short  time  he  far  surpassed 
all  his  companions,  and  Avas  by  his  master  called  the 
prince  of  his  disciples.  His  manner  of  painting  silks, 
velvets,  stuffs,  or  carpets,  Avas  so  singular,  that  the 
dift’erent  kinds  and  fabric  of  any  of  them  might  easily 
be  distinguished.  His  pictures  are  rarely  to  be  seen, 
and  as  rarely  to  be  sold  j  and  Avhen  they  are,  the  pur¬ 
chase  is  extremely  high,  their  intrinsic  value  being  so 
incontestably  great.  Besides  portraits,  his  general  sub¬ 
jects  Avere  conversations,  persons  performing  on  musical 
instruments,  patients  attended  by  the  apothecary  or 
doctor,  chemists  at  Avork,  mercers  shops,  and  such  like  •, 
and  the  usual  valuation  he  set  on  his  pictures  Avas  estl- 
mated  at  the  rate  of  a  ducat  an  hour.  The  finest  por¬ 
trait  of  this  master’s  hand  is  that  Avhich  he  painted  for 
the  wife  of  Cornelius  Plaats,  which  is  said  to  be  still 
preserved  in  the  family*  although  very  great  sums  have 
been  offered  for  it.  In  the  possession  of  the  same  gentle¬ 
man  Avas  another  picture  of  Hieris,  representing  a  lady 
fainting,and  a  physician  applying  the  remedies  to  relieve 
her.  For  that  performance  he  Avas  paid  (at  his  usual 
rate  of  a  ducat  an  hour)  so  much  money  as  amounted  to 
fifteen  hundred  florins  when  the  picture  vras  finished. 

The  grand  duke  of  Tuscany  Avisbed  to  purchase  it,  and 
offered  three  thousand  florins  tor  it  j  but  the  offer  Avas 
not  accepted.  lIoAvever,  that  prince  procured  several 
of  his  pictures,  and  they  are  at  this  day  an  ornament  to 
the  Florentine  collection.  One  of  the  most  curious  of 
them  is  a  girl  holding  a  candle  in  her  band,  and  ii  Is 
accounted  Inestimable.  This  painter  died  in  1681. 

Mieris,  William,  called  the  \ovng  Mieris,  Avas  son 
of  the  former,  and  born  at  "Leyden  in  1662.  During 
the  life  of  his  father,  be  made  a  remarkable  pro¬ 
gress  :  but,  by  being  deprived  of  his  director  when 
he  was  only  arrived  at  the  age  of  nineteen,  he  had  re¬ 
course  to  nature,  as  the  most  instructive  guide  j  and  by 
studying  Arlth  diligence  and  judgment  to  imitate  her, 
he  approached  near  to  the  merit  ol  his  father.  At 
first  be  took  his  subjects  from  private  life,  in  the  man¬ 
ner  of  Francis  ;  such  a?  trade  men  in  their  •■hops,  or  a 
peasant  selling  vegetables  and  fruit,  and  seinttimi^  a 
Avoman  looking  out  at  a  AvindoAV  ;  all  Avliich  he  i  pird 
minutely  after  nature,  nor  did  be  paint  a  singb  obje.i 
Avilliout  his  model.  As  Mieris  had  ol--ervcd  tb-  luni- 
position  of  Cb  iard  Lair,  sir,  and  otlu  r  gn  at  bet- r  A 
painters,  Avith  singular  delight,  hr  attempted  to  d<  ir>n 
subjects  in  that  style  ',  and  began  with  l>  =  slorv  of  Ki  - 
naldo  sleeping  on 'the  lap  of  Vrmida,  siirroun  '  d  amiIi 
the  Loves  and  Gr.icr'-,  the  lore  ground  b.  iue  eir  rb- d 
with  plants  and  tlowers;  a  A^ork  whirli  adii.  d  gremtly 
to  his  fame,  and  was  -old  for  n  very  bieh  price.  .... 
master  uNo  painted  land-  "api  a  and  anin  a'-  aa:;Ii  ,  al 
truth  and  neatn.  ;  and  modelled  in  i'  y  ami  wax,  ni 
SO  sharp  and  aee urate  ."v  mauner,  dial  be  r  i;nt  j' 
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Mieris  "he  ranked  among  the  most  eminent  sculptors.  In  the 
.  !1  delicate  finishing  of  his  works,  he  imitated  his  father  ; 

Mignon.  likewise  did  in  the  lustre,  harmony,  and  truth, 

of  h  is  paintings,  which  makes  them  to  be  almost  as 
highly  prized  j  but  they  are  not  equal  in  respect  of  de¬ 
sign,  or  of  the  striking  effect,  nor  is  his  touch  so  very 
exquisite  as  that  of  the  father.  The  works  of  the  old 
Mieris  are  better  composed,  the  figures  are  better 
grouped,  and  they  have  less  confusion  j  yet  the  younger 
Mieris  is  acknowledged  to  be  an  artist  of  extraordinary 
merit,  although  inferior  to  him,  who  had  scarcely  his 
equal.  He  died  in  1747. 

Mieris,  Francis,  called  the  YcAmg  Francis,  was 
the  son  of  William,  and  the  grandson  of  the  celebrated 
Francis  Mieris  j  and  was  born  at  Leyden  in  1689.  He 
learned  the  art  of  painting  from  his  father,  whose 
manner  and  style  he  always  imitated  ;  he  chose  the 
same  subjects,  and  endeavoured  to  resemble  him  in  his 
colouring  and  pencil.  But  with  all  his  industry  Jie 
proved  far  inferior  to  him  ;  and  most  of  those  pictures 
which  at  the  public  sales  are  said  to  be  of  the  young 
Mieris,  and  many  also  in  private  collections  ascribed  to 
the  elder  Francis,  or  M  illiam,  are  perhaps  originally 
painted  by  this  master,  who  was  far  inferior  to  both  j 
or  are  only  his  copies  after  the  works  of  those  excellent 
painters,  as  he  spent  abundance  of  his  time  in  copying 
their  performances. 

MIEZA,  in  Ancient  Geography,  a  tow-n  of  Macedo¬ 
nia,  which  was  anciently  called  Strymonium,  situated 
near  Stagira.  Here,  Plutarch  informs  us,  the  stone 
seats  and  shady  walks  of  Aristotle  were  shown.  Of  this 
place  was  Peucestas,  one  of  Alexander’s  generals,  and 
therefore  surnamed  Mie^^us,  (Anian). 

MIGUOL,  or  Magdol,  in  Ancient  Geography,  a 
place  ill  the  Lower  Egypt,  on  this  side  Plhahipth,  or 
between  it  and  the  Bed  sea,  towards  its  extremity.  The 
term  denotes  a  tower  or  fortress.  It  is  probably  the 
Magclolum  of  Herodotus,  seeing  the  Septuagint  render 
it  by  the  same  name. 

MIGNAED,  Nicholas,  an  iHgenlous  French 
paintci-  born  at  Troyes  in  1628;  but,  settling  at  Avig¬ 
non,  is  generally  distinguished  from  his  brother  Peter 
hy  the  appellation  o{  Mignard  of  Avignon.  He  was 
afterwards  employed  at  coiu  t  and  at  Paris,  where  he 
became  rector  of  the  royal  academy  of  painting. 

There  is  a  great  number  of  his  historical  plecesand  por¬ 
traits  in  the  palace  of  the  Tbullleries.  He  died  in  1690. 

Mignard,  Peter,  the  brother  of  Nicholas,  was  born 
at  Troyes  in  1610  ;  and  acquired  so  much  of  the  taste 
of  the  Italian  school,  as  to  be  known  by  the  name  of 
the  Roman.  He  was  generally  allowed  to  have  a  su¬ 
perior  genius  to  his  brother  Nicholas  ;  and  had  the 
honour  of  painting  the  popes  Alexander  VH.  and  Ur¬ 
ban  VHI.  besides  many  of  the  nobility  at  Rome,  and 
several  of  the  Italian  princes :  his  patron,  Louis,  sat 
ten  times  to  him  for  his  portrait,  and  respected  his  ta¬ 
lents  so  much  as  to  ennoble  him,  make  him  his  princi¬ 
pal  painter  after  the  death  of  Le  Brun,  and  appointed 
him  director  of  the  manufactories.  He  died  in  1695, 
and  many  of  his  pieces  are  to  be  seen  at  St  Cloud. 

MIGNON,  or  Minjon,  Abraham,  a  celebrated 
painter  of  flowers  and  still  life,  was  born  at  Franefort 
in  1639  j  and  his  father  having  been  deprived  of  the 
greatest  part  of  bis  substance  by  a  series  of  losses  in 
’.rade,  left  him  in  very  necessitous  circumstances  when 
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he  was  only  seven  years  of  age.  From  that  melan-  Mignon 
choly  situa'tion  he  was  rescued  by  the  friendship  of  Migration- 
James  Murel,  a  flower  painter  in  that  city  5  who  took  '  v’»~' 

Mignon  into  his  own  house,  and  instructed  him  in 
the  art,  ti'i  he  was  17  years  old.  Murel  had  often 
observed  an  uncommon  genius  in  Mignon  :  he  there¬ 
fore  took  him  along  with  him  to  Holland,  where  he 
placed  him  as  a  disciple  with  David  de  Heem  ;  and 
while  he  was  under  the  dliection  of  that  master  he  la¬ 
boured  with  incessant  application  to  Imitate  the  man¬ 
ner  of  De  Heem,  and  ever  afterwarUs  adhered  to  it  j 
only  adding  dally  to  his  Improvement,  by  studying 
nature  with  a  most  exact  and  curious  observation.— 

“  Mhen  we  consider  the  paintings  of  Mignon,  one  is 
at  a  loss  (Mr  Pilkington  observes)  whether  moi-e  to 
adniiie  the  fieshness  and  bcautv  ol  his  colourino",  the 
truth  in  every  part,  the  bloom  on  his  objects,  or  the 
perfect  resemblance  of  nature  visible  in  all  his  perform¬ 
ances.  He  always  shows  a  beautiful  choice  in  those 
flowers  and  fruits  from  which  his  subjects  are  compos¬ 
ed  :  and  he  groups  them  with  uncommon  elegance. 

His  touch  is  exquisitely  neat,  though  apparently  easy 
and  unlaboured  j  and  he  was  fond  of  intioducing  in¬ 
sects  among  the  fruits  and  flowers,  wonderfully  finished, 
so  that  eyen  the  drops  of  dew  appear  as  round  and  as 
Iranslucent  as  nature  Itself.”  He  had  the  good  for¬ 
tune  to  be  highly  paid  for  his  w'orks  in  his  lifetime  j 
and  he  certainly  would  have  been  accounted  the  best 
in  his  profession  even  to  this  day,  if  John  Van  Huy- 
sum  had  not  appeared.  Weyerman,  who  had  sseii 
many  admired  pictures  of  Mignon,  mentions  one  of  a 
most  capital  kind.  The  subject  of  it  is  a  cat,  which 
had  thrown  down  a  pot  of  flowers,  and  they  He  scatter¬ 
ed  on  a  marble  table.  That  picture  is  in  every  re¬ 
spect  so  wonderfully  natural,  that  the  spectator  can 
scarce  persuade  himself  that  the  water  which  is  spilled 
from  the  vessel  i§  not  really  running  down  from  the 
marble.  This  picture  is  distinguished  by  the  title  of 
Mignon'' s  Cat.  This  painter  died  in  1 679,  aged'only  40. 

IMIGRAIION,  the  passage  or  a  removal  of  a  thing 
out  of  one  place  into  another.  j 

Migration  oJ  Rtrds. — It  has  been  generally  be- Migration 
lieved,  that  many  diflerent  kinds  of  birds  annually  passK®1^‘'®''y 
from  one  country  to  another,  and  spend  the  summer  o^.''^heved. 
the  winter  where  it  is  most,  agreeable  to  them ;  and 
that  even  the  birds  of  our  own  island  will  seek  the  most 
distant  southern  regions  of  Africa,  when  directed  by 
a  peculiar  instinct  to  leave  their  own  country.  It  has 
long  been  an  opinion  pretty  generally  received,  that 
swallows  reside  during  the  winter  season  in  the  warm 
southern  regions ;  and  Mr  Adanson  particularly  relates 
his  having  seen  them  at  Senegal  when  they  were  obli¬ 
ged  to  leave  this  country.  But  besides  the  sw'allow, 

Mr  Pennant  enumerates  many  other  birds  which  mi¬ 
grate  from  Britain  at  diflerent  times  of  the  year,  and 
are  then  to  be  found  in  other  countries  j  after  which 
they  again  leave  these  countries,  and  return  to  Britain. 

The  reason  of  these  migrations  he  supposes  to  be  a  de¬ 
fect  of  food  at  certain  seasons  of  the  year,  or  the  want 
of  a  secure  asylum  from  the  persecution  of  man  during 
the  time  of  courtship.  Incubation,  and  nutrition.  The 
following,  is  his  list  of  the  migrating  species. 

I.  Crows.  Of  this  genus,  the  hooded  crow  migrates  Birds  that 
regularly  with  the  woodcock.  It  inhabits  North  Brl- migrate, 
tain  the  whole  year :  a  few  are  said  annually  to  breed 

on 
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Migration.  Of'  Dartmoor,  in  Devonshire.  It  breeds 

den  and  Austria  :  in  some  of  the  Swedish  provinces  it 
only  shifts  Its  quarters,  in  others  it  resides  throughout 
the  year.  Our  author  is  at  a  loss  for  the  summer  re¬ 
treat  of  those  which  visit  us  in  such  numbers  in  winter, 
and  quit  our  country  in  the  spring  •,  and  for  the  reason 
why  a  bird,  whose  food  is  such  that  it  may  be  found  at 
all  seasons  In  this  country,  should  leave  us. 

2.  Cucjcoo.  Disappears  early  in  autumn  j  the  retreat 
of  this  and  the  following  bird  is  quite  unknown  to  us. 

3.  JFryneck.  Is  a  bird  that  leaves  us  in  the  winter. 
If  its  diet  be  ants  ^one,  as  several  assert,  the  cause  of 
its  migration  is  very  evident.  This  bird  disappears  be¬ 
fore  winter,  and  revisits  us  in  the  spring  a  little  earlier 
than  the  cuckoo. 

4.  Hoopoe.  Comes  to  England  but  by  accident  5 
Mr  Pennant  once  indeed  heard  of  a  pair  that  attempt¬ 
ed  to  make  their  nest  in  a  meadow  at  Selborne,  Hamp¬ 
shire,  but  were  frightened  away  by  the  curiosity  of  people. 
It  breeds  in  Germany. 

5.  Grous.  The  whole  tribe,  except  the  quail,  lives 
here  all  the  year  round  ;  tliat  bird  either  leaves  us,  or 
else  retires  towards  the  sea  coasts. 

6.  Pigeons.  Some  few  of  the  ring  doves  breed 
here  ;  but  the  multitude  that  appears  in  the  winter  is 
so  disproportioned  to  what  continue  here  the  whole 
year,  as  to  make  it  certain  that  the  greatest  part  quit 
the  country  in  the  spring.  It  is  most  probable  they 
go  to  Sweden  to  breed,  and  return  from  thence  in  au¬ 
tumn  •,  as  Mr  Ekmark  informs  us  they  entirely  quit 
that  country  before  winter.  Multitudes  of  the  com¬ 
mon  wild  pigeons  also  make  the  northern  retreat,  and 
visit  us  in  winter ;  not  but  numbers  breed  in  the  high 
clifl's  in  all  parts  of  this  island.  The  turtle  also  pro¬ 
bably  leaves  us  in  tbe  winter,  at  least  changes  its  place, 
removing  to  the  southern  countries. 

7.  Stare.  Breeds  here.  Possibly  several  remove  to 
other  countries  for  that  purpose,  since  the  produce  of 
those  that  continue  here  seems  unequal  to  the  clouds 
of  them  that  appear  in  winter.  It  is  not  unlikely  that 
many  migrate  into  Sweden,  where  Mr  Ber'ger  observes 
they  return  in  spring. 

8.  T/it-us/its.  The  fieldfare  and  the  redwing  breed 
and  pass  their  summers  in  Norway  and  other  cold  coun¬ 
tries  j  their  food  is  berries,  which  abounding  in  our 
kingdoms,  tempts  them  here  In  the  winter.  Ihesc  two 
and  the  Iloyston  crow  are  the  only  land  birds  that  re¬ 
gularly  and  constantly  migrate  into  England,  and  do 
not  breed  here.  ^Phe  hawfinch  and  crossbill  come  here 
at  such  uncertain  times  as  not  to  deserve  the  name  of 
birds  of  passage. 

9.  Chatterer.  The  chatterer  appears  annually  about 
Etlinburgh  in  flocks  during  winter ;  and  feeds  on  the 
berries  of  tlic  mountain  ash.  In  South  Britain  it  Is  an 
accidental  visitant. 

10.  Groslwaks.  The  grosbeak  and  crossbill  come 
here  but  seldom  ;  they  breed  in  Austria.  1  he  pine 
grosbeak  probably  breeds  in  tbe  forests  of  the  High¬ 
lands  of  Scotland. 

11.  Huntings.  All  the  genus  inhabits  England 
throughout  the  year  ji’xcept  thegreaU-r  brambling,  which 
is  forced  here  from  the  north  in  very  severe  seasons. 

12.  Fiwhes.  .411  continue  in  some  parts  of  th^e 
kingdoms,  except  the  fiskin,  which  is  an  irregular  visi 
taut,  said  to  come  from  Ilussla.  The 
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also  in  Swe-  their  quarters,  breeding  in  one  part  of  this  island,  and 
remove  with  their  young  to  others.  All  finches  feed 
on  the  seeds  of  plants. 

13.  Larks,JIy-catchers,  xvag-tails,  and  warblers.  All 
of  these  feed  on  Insects  and  worms  j  yet  only  part  of 
them  quit  these  kingdoms  j  though  the  reason  of  mi¬ 
gration  is  the  same  to  all.  The  nightingale,  black¬ 
cap,  fly-catcher,  willow-wren,  wheat-ear,  and  white- 
throat,  leave  us  before  winter,  while  the  same  and  de¬ 
licate  gold*  n-crcsted  wren  braves  our  severest  frosts. 
The  migrants  of  this  genus  continue  longest  in  Great 
Britain  in  the  southern  counties,  the  winter  in  those 
parts  being  later  than  in  those  of  the  north ;  Mr 
Stillingfleet  having  observed  several  wheat-ears  in  the 
isle  of  Purbeck  on  the  i8tli  of  Novc'mber.  .\s  these 
birds  are  Incapable  of  very  distant  fligiits,  Spain, 
or  the  south  of  France,  is  probably  their  winter  asy¬ 
lum. 

14.  Swallows  and  goatsucker.  Every  species  disap- 
peais  at  the  approach  of  winter. 
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"VVater-Fow  I.. 

On  tbe  vast  variety  of  water  fowl  that  frequent  tVaitr- 
Great  Britain,  it  is  amazing  to  reflect  how  few  arefo"'- 
known  to  breed  here  :  the  cause  that  principally  urges 
them  to  leave  this  country,  seems  to  be  not  merely  the 
want  of  food,  but  tbe  desire  of  a  secure  retreat.  Our 
counti'y  is  too  populous  for  birds  so  shy  and  timid  as 
tbe  bulk  of  these  are  :  when  great  part  of  our  island 
was  a  mere  waste,  a  tract  of  woods  and  fen,  doubt¬ 
less  many  species  of  birds  (which  at  this  time  mi¬ 
grate)  remained  in  security  throughout  the  year. — 
Egrets,  a  species  of  heron  now  scarcely  known  in 
this  island,  were  in  former  times  in  prodigious  ple.’w- 
ty  ;  and  the  crane,  that  has  totally  forsaken  this  coun¬ 
try,  bred  familiarly  in  our  marshes :  their  place  of 
incubation,  as  well  as  of  all  other  clo\en-lootcd  wa¬ 
ter-fowl  (the  heron  excepted),  being  on  the  ground, 
and  exposed  to  every  one.  -Vs  rural  economy  Increastd 
in  this  countrv,  these  animals  were  more  and  more  di¬ 
sturbed  ;  at  length,  by  a  scries  of  alarms,  they  were  ne¬ 
cessitated  to  seek,  during  the  summer,  some  lonely  sale 
habitation. 

On  tbe  contrary,  those  that  build  or  lay  in  tbe  al¬ 
most  inaccessible  rocks  that  impend  over  the  Britidi 
seas,  breed  there  still  in  vast  numbers,  havlug  little  to 
fear  from  the  approach  of  mankind  ;  the  only  disturb¬ 
ance  they  meet  with  In  general  being  from  th;  dt -(w 
rate  attempts  of  some  few  to  get  their  eggs. 

Cl.OVEN-KOOTKl)  W  ATEK-KOWL. 

I  Hei'ons.  I'he  white  heron 
bird,  and  visits  us  at  uncertuiu 
kind  and  the  bittern  never  leave  us. 

j6.  Curlews.  The  curlew  breeds  somelim  ■  o!\  r.v.r 
mountains:  bu^,  considering  the  vast  flights  tbai  np- 
jiear  in  winter,  it  is  probabb  that  the  )>ie;i(tr  j>»rt 
retire  to  other  countries;  the  whimbn'l  bn-  d 
(irainpian  hills,  in  the  neighbourhood  ol  lnvere..utd 
Sttines.  Tbe  wooilrork  lintd  in  the 
of  Sweden,  mid  other  cnal  coimtri'  . 
breed  here,  but  tire  Tr.*:-  ■.  parr  rc  ir- 
as  do  every  other  ,  '  ot  t!i  .  .10  , 
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Migration,  tlie  redshank  and  sandpiper  breed  In  this  country,  and 
reside  here.  All  the  others  absent  themselves  during 
summer. 

19.  Plovers  and  oyster-catcher.  The  long-legged 
jplover  and  sande'rling  visit  us  only  in  winter;  the  dot¬ 
trel  appears  in  spring  and  in  autumn  ;  yet,  what  is  very 
singular,  Ave  do  not  find  it  breeds  in  South  Britain. 
The  oyster-catcher  lives  with  us  the  whole  year.  The 
Norfolk  plover  and  sea-lark  breed  in  England.  The 
green  plover  breeds  on  the  mountains  of  the  north  of 
England,  and  on  the  Grampian  hills. 

We  must  here  remark,  that  every  species  of  the  ge¬ 
nera  of  curleAAS,  woodcocks,  sandpipers,  and  plovers, 
that  forsakes  us  in  the  springs  retires  to  Sweden,  Po¬ 
land,  Prussia,  Norivay,  and  Lapland,  to  breed  :  as  soon 
as  the  young  can  fly,  they  return  to  us  again,  because 
the  frosts  which  set  in  early  in  those,  countries  totally 
deprive  them  of  the  means  of  subsisting ;  as  the  dry¬ 
ness  and  hardness  of  the  ground,  in  general,  during  our 
summer,  prevent  them  from  penetrating  the  earth  Avith 
their  bills,  in  search  of  Avorms,  Avhich  are  the  natural 
food  of  these  birds.  Mr  Ekmark  speaks  thus  of  the 
retreat  of  'the  Avhole  tribe  ot  cloven-footed  A*'atcr-toAvl 
out  of  his  country  (SAveden)  at  the  approach  of  Avin- 
ter  ;  and  Mr  Klein  giA’cs  much  the  same  account  of 
those  of  Poland  and  Prussia. 

20.  Rails  and  gain  miles.  Every  species  of  these  tivo 
genera  continues  Avilh  us  the  Avhole  year ;  the  land-rail 
excepted,  whicli  is  not  seen  here  in  Arinter,  It  likewise 
continues  in  Ireland  only  during  the  summer  months, 
when  they  are  very  numerous,  as  Mr  Smith  tells  us  in 
the  History  of  Waterford,  p.  336.  Great  numbers  ap¬ 
pear  in  Anglesea  the  latter  end  ot  May  ;  it  is  supposed 
that  they  pass  over  from  Ireland,  the  passage  between 
the  tAvo  islands  being  but  small.  As  Ave  have  instances 
of  these  birds  lighting  on  ships  in  the  Channel  aud  the 
bay  of  Biscay,  we  may  conjecture  their  Avintcr  quarters 
to  he  in  Spain. 

Finked-footed  Water  Birds. 

21.  Phalaropes.  Visit  us  but  seldom  ;  their  breeding 
place  is  Lapland,  and  other  arctic  regions. 

22.  Grebes.  The  great  crested  grebe,  the  black  and 
white  grebe,  and  little  grebe,  breed  Avith  us,  and  never 
migrate  ;  the  others  visit  us  accidentally,  and  breed  in 
Lapland. 

Web-footEd  Birds. 

23.  Avoset.  Breed  near  Fossdike  in  Lincolnshire, 
but  quit  their  quarters  in  Avinter.  They  are  then  shot 
in  different  parts  of  the  kingdom*  which  they  visit,  not 
regularly,  but  accidentally. 

24.  Auks  and  guillemots.  The  great  auk  or  pinguin 
sometimes  breeds  in  St  Kilda.  Uhe  auk,  the  guillemot, 
and  puffin,  inhabit  most  of  the  maritime  cliffs  of  Great 
Britain,  in  amazing  numbers,  during  summer.  The 
black  guillemot  breeds  in  the  Bass  isle,  and  in  St  Kilda, 
and  sometimes  in  Llandidno  rocks.  We  are  at  a  loss 
for  the  breeding  place  of  the  other  species  ;  neither  can 
we  be  very  certain  of  the  winter  residence  of  any  of 
them,  excepting  of  the  lesser  guillemot  and  black-billed 
auk,  Avliicb,  during  Avinter,  visit  in  vast  flocks  the  frith 
of  Forth. 

25.  Divers.  These  ehlefly  breed  in  the  lakes  of 
"  Sweden  and  Lapland,  and  in  some  countries  near  the 
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pole  ;  but  some  of  the  red-throated  divets,  the  northern  Migration 
and  the  imber,  may  breed  in  the  north  of  Scotland  and 
its  isles. 

26.  Terns.  Every  species  breeds  here  ;  but  leaves 
us  in  the  Avinter. 

27.  Petrels.  The  fulmar  breeds  in  the  isle  of  St 
Kilda,  and  continues  there  the  Avhole  year  except  Sep¬ 
tember  and  part  of  October  ;  the  shearwater  visits  the 
isle  of  Man  in  April ;  breeds  there  ;  and,  leaving  it  in 
August  or  the  beginning  of  September,  disperses  over 
all  parts  of  the  Atlantic  ocean.  The  stormfiiich  is 
seen  at  all  distances  from  land  ©n  the  same  vast  watery 
tract ;  nor  is  ever  found  near  the  shore  except  by  some 
very  rare  accident  unless  in  the  breeding  season.  Mr 
Pennant  found  it  on  some  little  rocky  isles  off  the  north 
of  Skye.  It  also  breeds  in  St  Kilda.  He  also  suspects 
that  it  nestles  on  the  Blasquet  isles  off  Kerry,  and  that 
it  is  the  gourcler  of  Mr  Smith, 

28.  Mergansers.  This  Avhole  genus  is  mentioned 
among  the  birds  that  fill  the  Lapland  lakes  during  sum¬ 
mer.  Mr  Pennant  has  seen  the  young  of  the  red-breast¬ 
ed  in  the  north  of  Scotland  ;  a  feiv  of  these,  and  perhaps 
of  the  goosanders,  may  breed  tlierc. 

29.  Dueks.  Of  the  numerous  species  that  form  this 
genus,  we  knoAV  of  few  that  breed  here :  The  -Avan  and 
goose,  die  shield  duck,  the  cider  duck,  a  feu-  sliovelers, 
garganies,  and  teals,  and  a  very  small  portion  of  the 
wild  ducks. 

The  rest  contribute  to  form  (hat  amazing  multi¬ 
tude  of  Avater-foAvl  that  annually  repair  from  most  parts 
of  Europe  to  the  Avoods  and  lakes  of  Lapland  and 
other  arctic  regions,  there  to  perform  the  functions  of 
incubation  aud  nutrition  in  full  security.  They  and 
their  young  quit  their  retreat  in  September,  and  dis¬ 
perse  themselves  over  Europe.  With  us  they  make 
their  appearance  the  beginning  of  October  ;  circulate 
first  round  our  shores  ;  and,  AA'hen  compelled  by  severe 
frost,  betake  themselves  to  our  lakes  and  rivers.  Of 
the  Aveb-footed  fowl  there  are  some  of  hardier  consti¬ 
tutions  than  others  :  these  endure  the  ordinary  Avinters 
of  the  more  northern  countries  ;  but  Avhen  the  cold 
reigns  there  Avith  more  than  common  rigour,  they  repair 
for  shelter  to  these  kingdoms  ;  this  regulates  the  ap¬ 
pearance  of  some  of  the  diver  kind,  as  also  of  the  Avlld 
SAvans,  the  SAvalloAV-tailed  shield  duck,  and  the  difl'erent 
sorts  of  goosanders  which  then  visit  our  coasts.  Barenta 
found  the  barnacles  Avith  their  nests  In  great  numbers 
in  Nova  Zcmbla.  (Collect.  Voy.  Dutch  East-India 
Company,  1703,  p.  19.).  Clusius,  in  his  Faro?.  368. 
also  observes,  that  the  Dutch  discovered  them  on  the 
rocks  of  that  country  and  in  Waygqte  straits.  They, 
as  Avell  as  the  other  species  of  Avild  geese,  go  very  far 
north  to  breed,  as  appears  fiom  the  histories  of  Green¬ 
land  and  Spitzbergen,  by  Egede  and  Crantz.  These 
birds  seem  to  make  Iceland  a  resting  place,  as  Horre- 
bow  observes  :  feiv  continue  there  to  breed,  but  only 
visit  that  island  in  the  spring,  and  after  a  short  stay  re¬ 
tire  still  further  north. 

30.  Corvorants.  The  corvorant  and  shag  breed  on 
most  of  our  high  rocks :  the  gannet  in  some  of  the 
Scotch  isles  and  on  the  coast  of  Kerry  :  the  two  first 
continue  on  our  shores  the  Avhole  year.  The  gannet 
dispersed  Itself  all  round  the  seas  of  Great  Britain,  in 
pursuit  of  the  herring  and  pilchard,  and  even  as  far  as 
the  Tagus  to  iirey  on  the  sardiiia. 


Few  breed 
in  this 
country. 
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Wigraiion  But  of  the  numerous  species  of  fowl  here  enumerat¬ 
ed,  it  may  be  observed  how  very  few  intrust  them¬ 
selves  to  us  in  the  breeding  season,  and  wliat  a  distant 
flight  they  make  to  perform  the  first  great  dictate  of  na¬ 
ture. 

There  seems  to  he  scarcely  any  hut  what  we  have 
traced  to  Lapland,  a  country  of  lakes,  rivers,  swamps, 
and  alps,  covered  with  thick  and  gloomy  forests,  that 
afford  shelter  during  summer  to  these  fowls,  which  in 
winter  disperse  over  the  greatest  part  of  Europe.  In 
those  arctic  regions,  by  reason  of  the  thickness  of  the 
woods,  the  ground  remains  moist  and  penetrable  to  the 
woodcocks,  and  other  slender-billed  fowl :  and  for  the 
web-footed  birds,  the  waters  aftbrd  larvae  innumerable 
of  the  tormenting  gnat.  The  days  there  are  long-,  and 
the  beautiful  meteorous  nights  Indulge  them  with  every 
opportunlty  of  collecting  so  minute  a  food  :  whilst  man¬ 
kind  is  very  sparingly  scattered  over  that  vast  northern 
waste. 

by  then  should  Linnaeus,  the  great  explorer  of 
these  rude  deserts,  be  amazed  at  the  mvriads  of  water- 
fowl  that  migrated  with  him  out  of  Lapland  ?  which 
exceeded  In  multitude  the  army  of  Xer.xes  j  covering, 

'  for  eight  whole  days  and  nights,  the  surface  of  the  river 

C-alix  !  His  partial  observation  as  a  botanist,  would 
eonfine  their  food  to  the  vegetable  kingdom,  almost 
denied  to  the  Lapland  w'aters ;  inattentive  to  a  more 
plenteous  table  of  insect  food,  which  the  all-bountiful 
Creator  had  spread  for  them  in  the  wilderness.  It  may 
be  remarked,  that  the  lakes  of  mountainous  rocky 
countries  in  general  are  destitute  of  plants :  few  or 
itone  are  seen  on  those  of  Switzerland ;  and  LlnuEeus 
makes  the  same  observation  in  respect  to  those  of  Lap- 
land  ;  having,  during  his  whole  tour,  discovered  only 
a  single  specimen  of  a  lemma  trisculca^  or  “  ivy-leaved 
duck’s  meat,”  Fldm  Lap.  N®  470.  j  a  few  of  the  scir- 
ptts  lacustris,  or  “  bulrush,”  Is°  18. the  aloperuri/s 
genkulatus,  or  “  flotc  foxtail-grass,”  N®  38.  j  and  the 
ranvncnlus  aqiiatilis,  234.  which  are  all  he  enu¬ 
merates  in  his  Prolegomena  to  that  excellent  perform- 
^  ance. 

Areunienls  We  shall  afterwards  state  the  principal  arguments  for 
“Kiunst  nii-and  against  the  migration  of  swallows  j  but  here  we 
gration.  shall  give  a  short  abstract  of  the  arguments  used  by  the 
Hon.  Dailies  Barrington  against  the  migration  of  birds 
in  general,  from  a  paper  published  by  him  in  the  62d 
volume  of  the  Philosophical  Transactions.  'Ihis  gen¬ 
tleman  denies  that  any  well-attested  instances  can  be 
produced  of  this  supposed  migration  ;  which,  he  thinks, 
if  there  were  any  such  periodical  flight,  could  not  possi¬ 
bly  have  escaped  the  frequent  observation  of  seamen. 

It  has  indeed  been  asserted  that  birds  of  passage  become 
iRvlsible  In  their  flight,  because  they  rise  too  high  In  the 
air  to  be  perceived,  and  because  they  choose  the  night 
for  their  passage.  The  author,  however,  expresses  his 
iloubts  “  whether  any  bird  was  ever  seen  to  rise  to  a 
greater  height  than  perhaps  twice  that  of  St  Paul’s 
cross  j”  and  he  further  endeavours  to  show,  that  the 
extent  of  some  of  these  supposed  migrations  (from  the 
northern  parts  of  Europe,  lor  instance,  to  the  line)  is 
too  great  to  be  accounted  for,  by  having  recourse  to  the 
argument  founded  on  a  nocturnal  passage. 

The  author  next  recites,  in  a  chronological  order, 
all  the  instances  that  he  has  been  able  to  collect,  ol 
birds  having  been  actually  seen  bv  mariners  when  they 
VoL.  XiV.  Part  I.  '  • 
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were  crossing  a  large  extent  of  sea  ;  and  he  endeavours  Mi^rration 
to  show  that  no  stress  can  be  laid  on  the  few  casual  y— '  ' 

observations  of  this  kind  that  have  been  produced  in  « 

support  of  the  doctrine  of  a  regular  and  periodical  nii- 
giation. 

Mr  Barrington  afterwards  proceeds  to  Invalidate  M. 
Adanson’s  celebrated  observation  with  respect  to  the 
migration  of  the  swallow'  in  particular,  and  which  has 
been  considered  by  many  as  perfectly  decisive  of  the 
present  question.  He  endeavours  to  show  that  the  four 
swallows  which  that  naturalist  caught,  on  their  settling 
upon  his  ship,  on  the  6th  of  October,  at  about  the  dis¬ 
tance  of  50  leagues  from  the  coast  of  Senegal,  and 
which  he  supposes  te  have  been  then  proceeding  from 
Europe  to  pass  the  winter  in  Africa,  could  not  be  true 
European  swallows  ;  or,  if  they  were,  could  not  have 
been  on  their  return  from  Europe  to  Africa.  His  ob¬ 
jections  are  founded  principally  on  some  proofs  which 
he  produces  of  M.  Adanson’s  want  of  accuraev  on  this 
subject,  which  has  led  him.  In  the  present  instance,  to 
mistake  tw'o  -\frican  species  of  the  swallow  tribe,  de¬ 
scribed  and  engraved  by  Brisson,  for  European  sw  allows, 
to  which  they  bear  a  general  resemblance  ;  or  grant¬ 
ing  even  that  they  were  European  swallows,  he  con¬ 
tends  that  they  were  flitting  from  the  Cape  de  Verd 
Islands  to  the  coast  of  Africa ;  “  to  which  short  flight, 
however,  they  were  unequal,  and  accordingly  fell  into  *  Xatural 
the  sailors  hands.” — We  shall  here  only  add,  in  oppo-Hatory  (,f 
sition  to  the  remarks  of  Mr  Barrington,  the  fol lowing 
observations  of  the  Rev.  Mr  White*  in  a  letter  to  Mr,’’*!\^'*' 
Pennant  on  this  subject.  6 

“  We  must  not  (says  he)  deny  migration  in  general ;  Vr^vir.cnti 
because  migration  certainly  does  subsist  in  some  places,"^ 
as  my  brother  in  Andalusia  has  fully  informed  me.  Ol 
the  motions  of  these  birds  he  has  ocular  dcmoii»tratioii, 
for  many -weeks  together,  both  spring  and  fall:  during 
which  periods  myriads  of  the  swallow  kind  traverse  the 
Straits  from  north  to  south,  and  from  south  to  north, 
according  to  the  season.  And  these  vast  migrations 
consist  not  only  of  hirundines,  but  of  bee-birds,  hoo¬ 
poes,  oro  pendolos  or  golden  thrushes,  &c.  8cc.  and 
also  of  many  of  our  soft-billed  summer  birds  of  passage  j 
and  moreover  of  birds  which  never  leave  us,  such  as  all 
the  various  sorts  of  hawks  and  kites.  Old  Bclon,  200 
years  ago,  gives  a  curious  account  of  the  incredible 
armies  of  hawks  and  kites  which  he  saw  in  the  spring 
time  traversing  the  Thracian  Rosphorus  from  .\m.i  t>» 

Europe.  Besides  the  above  mentioned,  he  n  inarki 
that  the  procession  is  swelled  by  whole  troops  ol  eagle 
and  vultures. 

“  Now  it  is  no  wonder  that  birds  residing  In  .Vfrica 
should  retreat  l>cfore  the  sun  as  it  advances,  and  retirc 
to  milder  regions,  and  especially  birds  of  pn  v,  wlio-e- 
blood  being  heated  with  hot  animal  fo<>d,  arc  more  im¬ 
patient  of  a  sultry  clim-ate  :  but  thi  n  J  cannot  help 
wondering  why  kites  and  hawks,  and  such  hardy  bird  , 
as  are  known  to  defy  all  the  severity  of  England,  and 
even  of  Sweden  and  all  nbrthei-n  Europe,  -hould  want  to 
migrate  from  the  south  of  EuroiK,  and  be  di  -ati-^bid 
with  the  winters  of  .Vndalusia. 

“  It  docs  not  appear  to  me  that  much  strr-s  ni.-iy  1h- 
laid  on  the  difficulty  and  hazard  that  birds  must  run  in 
their  migrations,  by  reason  of  vast  oceans,  cre;"s  winds, 

&^c.  -,  l>et  auHc,  if  we  reflect,  a  bird  may  tra  1 1  fn>ni 
England  to  the  equator  without  launching  out  and  rx 
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Migration,  posing  itself  to  boundless  seas  ;  and  that  by  crossing  the 
’  --v  '  water  at  Dover  and  again  at  Gibraltar.  And  I  with 

the  more  confidence  advance  this  obvious  remark,  be¬ 
cause  my  brother  has  always  found  that  some  of  his 
birds,  and  particularly  the  swallow  kind,  are  very  spa¬ 
ring  of  their  pains  in  crossing  the  Mediterranean :  for 
when  arrived  at  Gibraltar,  they  do  not. 


- - “  rang’d  in  figure,  wedge  their  way, 

.  - - - - “  and  set  forth 

“  Their  aii’y  caravan  higli  over  seas 
“  Flying,  and  over  lands  with  mutual  wing 
“  Easing  their  flight” —  Milton. 


but  scout  aud  hurry  along  in  little  detached  partie.s  of 
six  or  seven  in  a  company ;  aud  swec|)ing  low,  just  over 
the  surface  of  the  land  and  water,  direct  their  course  to 
the  opposite  continent  at  the  narrowest  passage  they  can 
find.  They  usually  slope  across  the  bay  to  the  south¬ 
west,  and  so  pass  over  opposite  to  Tangier,  which  it 
seems  is  the  narrowest  space. 

“  In  former  letters  we  have  considered  whether  It 
was  probable  that  woodcocks  in  moon-shiny  nights 
cross  the  German  ocean  from  Scandinavia.  As  a  proof 
that  birds  of  less  speed  may  jiass  that  sea,  considerable 
as  it  is,  I  shall  relate  the  following  incident,  which, 
though  mentioned  to  have  happened  so  many  years 
ago,  was  strictly  matter  of  fact : — As  some  people 
were  shooting  in  the  parish  of  Trotton,  in  the  county 
of  Sussex,  they  killed  a  duck  in  that  dreadful  winter 
1708-9,  with  a  silver  collar  about  its  neck  (I  have 
read  a  like  anecdote  of  a  swan),  on  which  were  en¬ 
graven  the  arms  of  the  king  of  Denmark.  This  anec¬ 
dote  the  rector  of  Trotton  at  that  time  has  often  told 
to  a  near  relation  of  mine  j  and,  to  the  best  of  my  re¬ 
membrance,  the  collar  was  in  the  possession  of  the  rec¬ 
tor. 
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tiucEtion, 
What  be¬ 
comes  of 
swallows  in 
winter? 


“  At  present  I  do  not  know  any  body  near  the  sea 
side  that  will  take  the  trouble  to  remark  at  what  lime 
of  the  moon  woodcocks  first  come.  One  thing  1  used 
to  observe  when  I  was  a  sportsman,  that  there  tverc 
times  in  which  woodcocks  were  so  sluggish  and  sleepy 
that  they  would  drop  again  when  flushed  just  before 
the  spaniels,  nay,  just  at  the  muzzle  of  a  gun  that  had 
been  fired  at  them  ;  %vhethcr  this  strange  laziness  was 
the  eflect  of  a  recent  fatiguing  journey,  I  shall  not  pre¬ 
sume  to  say. 

“  Nightingales  not  only  never  reach  Northumber¬ 
land  and  Scotland,  but  also,  as  I  Iiave  been  always  told, 
Devonshire  aud  Cornwall.  In  those  two  last  counties 
we  cannot  attribute  the  failure  of  them  to  the  want  of 
w'armth  :  the  defect  in  the  west  is  rather  a  presumptive 
argument  that  these  birds  come  over  to  us  from  the 
continent  at  the  narrowest  passage,  and  do  not  stroll  so 
far  westward.” 

Upon  the  subject  of  the  migration  of  the  swallow 
there  are  three  opinions.  Some  say  that  it  migrates  to 
a  warmer  climate ;  some,  that  it  retires  to  hollow  trees 
and  caverns,  where  it  lies  in  a  torpid  state  ;  and  others 
have  affirmed,  that  It  lies  in  the  same  state  in  the  bot¬ 
tom  of  lakes  and  under  the  ice.  The  first  opinion  is 
supported  by  Marsigli,  Hay,  Willoughby,  Catesby, 
Iieaumur,  Adanson,  liufi'on,  &c.  The  first  and  second 
opinion  are  both  adopted  by  Pennant  and  White.  The 
third  is  sanctioned  by  SchtefTer,  Hevelius,  Derham, 
Klein,  Ellis,  Linntens,  Kalm  :  and  the  second  and 


third  have  been  strongly  defended  by  the  honourable  Migratioa.- 
Dailies  Barrington.  ' v — — •* 

Though  w'e  cannot  help  giving  a  preference  to  that 
opinion  which  appears  the  most  probable,  yet  we  do  not 
think  that  any  one  of  them  is  established  upon  such  evi¬ 
dence  as  so  curious  a  subject  requires,  and  as  the  advan¬ 
ced  state  of  natural  history  would  lead  us  to  expect. 

We  shall  therefore  state  the  arguments  upon  which  each 
opinion  is  founded  as  fairly  and  distinctly  as  we  can, 
and  as  often  as  possible  in  the  very  words  of  their  fe- 
specciie  advocates.  By  doing  so,  we  shall  place  the 
whole  subject  before  the  eyes  of  our  readers,  who  will  ' 

thus  have  an  opportunity  of  examining  it  attentively, 
and  of  making  such  observations  and  experiments  as  may 
lead  to  the  truth.  g 

Those  who  assert  that  the  swallow  migrates  to  a  war- First  opi- 
nier  country  in  winter,  argue  in  this  manner:  That nion stated, 
many  birds  migrate,  is  a  fact  fully  proved  by  the  obser- 
vations  of  natural  historians.  Is  it  not  more  probable, 
therefore,  that  swallows,  which  disappear  regularly  mates, 
every  season,  retii-c  to  some  other  country,  than  that 
they  lie  in  a  state  of  torpor  ui  caverns  or  lakes  ?  lint 
this  opinion  does  not  rest  on  probability,  it  is  founded 
on  facts. 

We  often  sec  them  collected  in  gieat  flocks  on  chur¬ 
ches,  rocks,  and  trees,  about  the  time  when  they  an¬ 
nually  disappear.  The  direction  of  tlieir  flight  has  been 
observed  to  be  southward.  Mr  White,  the  ingenious 
historian  of  Selborne,  travelling  near  the  coast  of  the 
British  Channel  one  morning  early,  saw  a  flock  ofp  <5^,  ’ 

swallow’s  take  their  departure.  At  the  beginning  of  his 
journey  he  was  environed  with  a  thick  fog  •,  but  on  a 
large  wild  heath  the  mist  began  to  break,  and  discover¬ 
ed  to  him  numberless  swallows,  clustered  on  the  stand¬ 
ing  bushes,  as  if  they  had  roosted  there  :  as  soon  as  the 
sun  burst  out,  they  were  instantly  on  wing,  and  with  an 
easy  and  placid  flight  proceeded  towards  the  sea.  After 
this  he  saw  no  mole  flocks,  only  now  and  then  a  straggler. 

Mr  Laskey  of  Exeter  observed  attentively  the  direc¬ 
tion  which  a  flock  of  swallows  took  in  the  autumn  of 
1793.  On  the  22d  of  Sept,  about  seven  o’clock  in  the 
morning,  the  wind  being  easterly,  accompanied  w  ith  a 
cold  drizzling  rain,  Mr  Laskey’s  house  was  entirely 
covered  with  house-SAvallows.  At  Intervals  large  flocks 
arrived  and  joined  the  main  body,  and  at  their  ar¬ 
rival  an  unnsual  chirping  commenced.  The  appear-  - 
ance  of  the  whole  company  was  so  lethargic,  that  he 
found  it  an  easy  matter  to  catch  a  considerable  numlier Gr/it.  ^fag. 
of  them,  which  he  kept  in  a  room  all  that  dav.  By/®'"  *79^* 
heating  the  room  they  all  revived  :  he  opened  four  of 
them,  and  found  their  stomaciis  quite  full.  The  main 
body  occupied  the  house  top  all  day,  exce))t  for  two 
hours.  About  half  an  hour  after  nine  in  the  morning 
of  the  23d,  there  was  a  great  comniotion,  Avith  very 
loud  chirping,  and  rvithin  a  few  minutes  after,  the 
whole  multitude  took  their  flight,  in  a  direct  south-east 
direction,  having  ascended  to  a  great  height  in  the  at¬ 
mosphere.  He  let  go  the  birds  which  he  had  caught, 
at  certain  interval-,  till  four  o’clock,  and  they  all  flew 
toward  the  same  quarter. 

Not  only  has  the  direction  of  their  flight  been  obser¬ 
ved,  but  they  have  also  been  found  on  their  passage  at 
a  great  distance  from  land.  Mr  Adanson  informs  us, 
that  about  50  leagues  from  the  coast  of  Senegal  four 
swallows  settled  upon  the  ship  on  the  6th  of  October  j 
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that  these  birds  were  taken  •,  and  tliat  he  knew  them  to 
be  European  swallows,  which,  he  conjectures,  were 
returning  to  the  coast  of  Africa.  Sir  Charles  Wager’s 
authority  may  also  be  appealed  to  :  “  Returning  home 

(says  he)  in  the  spring  of  the  year,  as  I  came  into 
soundings  in  our  channel,  a  great  flock  of  swallows 
came  and  settled  on  all  my  rigging  j  every  rope  was 
covered,  they  hung  on  one  another  like  a  swarm  of 
bees  f  the  decks  and  carving  were  filled  with  them. 
They  seemed  almost  famished  and  spent,  and  were  only 
feathers  and  bones  •,  but,  being  recruited  with  a  night’s 
rest,  took  their  flight  in,  the  morning.”  This  vast  fa¬ 
tigue  proves  that  their  journey  must  have  been  very  great, 
considering  the  amazing  swiftness  of  these  birds  ;  in  all 
probability  they  had  crossed  the  Atlantic  ocean,  and 
were  returning  from  the  shores  of  Senegal,  or  other  parts 
of  Africa  ;  so  that  this  account  from  tliat  most  able  and 
honest  seaman,  confirms  the  later  information  of  Mr 
Adanson. 

Mr  Kalm,  who  is  an  advocate  for  the  opinion  that 
swallows  lie  immersed  in  lakes  during  winter,  acknow¬ 
ledges  that  in  crossing  the  Atlantic  from  Europe  a 
swallow  lighted  on  the  ship  on  the  2d  September,  when 
it  had  passed  only  two-thirds  of  the  ocean.  Since, 
therefore,  swallows  have  been  seen  assembled  in  great 
■flocks  in  autumn  living  olf  in  company  towards  southern 
climes,  since  they  have  been  found  both  in  their  passage 
from  Europe  and  returning  again,  can  there  be  any 
doubt  of  their  annual  migration  ? — Mr  Barrington’s 
objections  to  this  opinion  have  been  noticed  above  in 

N°5- 

The  second  notion  (says  Mr  Pennant)  has  great  anti¬ 
quity  on  Its  side.  Aristotle  and  Pliny  give  it  as  their 
belief,  that  swallows  do  not  remove  very  far  from  their 
summer  habitation,  but  winter  in  the  hollows  of  rocks, 
and  during  that  time  lose  their  feathers.  The  former 
part  of  their  opinion  has  been  adopted  by  several  inge¬ 
nious  men  j  and  of  late  several  proofs  have  been  brought 
of  some  species,  at  least,  having  been  discovered  in  a 
torpid  state.  Mr  Collinson  flvvoured  us  with  the  evi¬ 
dence  of  three  gentlemen,  eye-witnesses  to  numbers  of 
sand  martins  being  drawn  out  of  a  clift  on  the  Rhine, 
in  the  month  of  March  1762.  And  the  honourable 
Daines  Barrington  communicated  to  us  the  following 
fact,  on  the  authority  ol  Lord  Belhavcn,  Ihat  numbers 
of  swallows  have  been  found  in  old  dry  walls  and  in 
sand-hills  near  his  Lordship’s  seat  in  I'.ast  IjOthian  ;  not 
once  only,  but  from  year  to  year  j  and  that  when  they 
were  exposed  to  the  warmth  of  a  fire,  they  revived. 
W  e  have  also  heard  of  the  same  annual  discoveries  near 
Morpeth  in  Northumberland,  but  cannot  speak  ol  tliem 
with  the  same  assurance  as  the  two  former  :  neither  in 
the  two  last  instances  are  we  certain  of  the  particular 
species. 

“  Other  witnesses  crowd  on  us  to  prove  the  residence 
of  those  birds  in  a  torpid  state  during  the  severe  season. 
Eirst,  in  the  chalky  cliffs  of  Sussex  j  as  was  seen  on  the 
fall  of  a  great  fragment  some  yeai-s  ago  Secondly,  In 
a  decayed  hollow  tree  that  was  cut  down,  near  Oolgel- 
li.  In  Nli  rionethshire.  ^Ihirdly,  in  a  dill  nearMhitliy, 
Vork-hirej  where,  on  digging  out  a  fox,  uhole  bushels 
of  swallows  were  found  in  a  torpid  condition, 
lastly,  ’I'lie  reverend  Mr  Conway  ol  Sychton,  i  lint- 
shire,  was  so  oblining  as  to  communicate  the  following 
fact:  A  few  years  ago,  on  looking  down  an  old  Kud- 


minc  in  that  county,  he  observed  numbers  of  swallows  Migrai 
clinging  to  the  timbers  of  the  shaft,  seemingly  asleep  j 
and  on  flinging  some  giavel  on  them,  they  just  moved, 
but  never  attempted  to  flv  or  change  their  place  :  this 
was  between  All  Saints  and  Christmas. 

“  'I'hcse  ar’e  doubtless  the  lurking  places  of  the  later 
liatches,  or  of  those  young  birds  whicli  are  incapable  of 
distant  migrations.  There  they  continue  insensible  and 
rigid  •,  but  like  flies  may  sometimes  be  reanimated  by 
an  unseasonable  hot  day  in  the  midst  of  winter :  for  very 
near  Christmas  a  few  appeared  on  the  moulding  of  a 
window  of  Merton  college,  Oxford,  in  a  remarkably 
warm  nook,  which  prematurely  set  their  blood  in  mo¬ 
tion,  liaving  tlie  same  effect  as  laying  them  before  u 
fire  at  tlie  same  time  of  year.  Others  liave  been  known 
to  make  this  premature  appearance  •,  but  as  soon  as  the 
cold  natural  to  the  season  returns,  they  withdraw  again 
to  their  former  retreat s. 

“  The  above  are  circumstances  we  cannot  but  assent 
to,  though  seemingly  contradictory  to  the  common  course 
of  nature  in  regard  to  other  birds.  M  e  must,  therefore, 
divide  our  belief  relating  to  these  two  so  different  opi¬ 
nions*,  and  conclude,  that  one  part  of  the  swallow  tribe 
migrate,  and  that  others  have  their  winter  quarter- 
near  home.  If  it  should  be  demanded,  why  swallow 
alone  are  found  in  a  torpid  state,  and  not  the  other 
many  species  of  soft-billed  birds,  whieh  likewise  dis¬ 
appear  about  the  same  lime  ?  reasons  might  be  assign¬ 
ed.”  .  10 

The  third  opinion  we  shall  state  and  support  in  the  Third  opi 
words  of  Mr  Kalm.  “  Natural  history  (says  he),  asmon.  |but 
all  other  histories,  depends  not  always  upon  the  *'*^*’*'’' 
sic  degree  of  probability,  but  upon  facts  founded  on  thej^  ;vater 
testimonv  of  people  of  noted  veracity. — Swallows  arc 
seldom  seen  sinking  down  into  water ;  swallows  have 
not  such, organs  as  frogs  or  lizards,  which  are  toqiid 
during  winter  j  ergo,  swallows  live  not,  and  cannot 
live,  under  water. —  I  his  way  of  arguing,  1  believe, 
would  cKrry  us,  in  a  great  many  case',  too  far  ;  for 
though  it  is  not  clear  to  every  one,  it  may  however  1  - 
true  ;  and  lizards  and  frogs  are  animals  of  a  class  wid»  ly 
difl'erent  from  that  of  birds,  and  must  therefore  ol  eours. 
have  a  different  structure  *,  hence  it  is  they  are  cla^'t  d 
separ.Uelv.  'I'lic  bear  and  marmot  are  in  winter  in  a 
torpid  'tate,  and  liave,  liowcver,  not  siii  h  organ  a 
lizards  and  frogs*,  and  nobody  doubts  ol  their  l>*  ing. 
during  some  time,  in  the  mo't  rigid  climate',  in  .1  tor¬ 
pid  state  :  for  the  Alpine  nations  hunt  tin  m.irmot: 
frequently  by  diuging  thcr  holivs  up  j  and  find  tln  m 
torpid,  that  ihev  (•ut^lleir  throats,  without  their  m  u 
ing  or  giving  the  least  si,gnof  life  diirlnr  tin  op  ration  -, 
but  when  the  torpid  marmot  i'  brought  into  a  w. inn 
room,  and  placed  before  the  fur,  it  n  viv.  ■  fram  it 
lethargy.  The  question  niu.t  then  for.  be  dreid.  d  by 
facts  ;  nor  are  tin  -e  wanting  here.  Dr  M  "'I.  iiiis,  the 
celebrated  Swedish  chemist,  infonu'  u'-.  That  In  ha' 
seen,  more  than  once,  swalloW'  a'seinbl'iir  or.  a  ned, 
till  they  wire  all  immers.  d  and  went  to  tin  hot!,  m  , 

this  beiiic  pree.-did  by  a  dirge  of  a  quarter  of  an  I . ’ 

length.  He  ntte't-  likewise,  that  In  h.ad  s«  <11  a  >w  db  w 
caught  during  winter  out  of  a  lake  with  a  net,  drawn, 
as  is  common  in  northern  coiinfri*  s  uinlei  the  ire  *,  1  u 
bird  was  brought  into  a  warm  room,  u  vurd,  ih 
afiout,  and  oon  after  diid. 

“  Mr  Klein  applied  to  many  farmer  .  1 1.  ral 
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-illigration.  king  of  Prussia’s  domains,  who  bad  great  lakes  in  their 
districts,  the  fishery  in  them  being  a  part  of  the  revenue. 
In  winter,  the  fishery  thereon  is  the  most  considerable 
under  the  ice,  with  nets  spreading  more  than  200  or 
300  fathoms,  and  they  are  often  wound  by  screws  and 
engines  on  account  of  their  weight.  All  the  people 
that  were  questioned  made  affidavits  upon  oath  before 
the  mascistrates.  First,  The  mother  of  the  countess 
Lehndorf  said,  that  she  had  seen  a  bundle  of  swallows 
brought  from  the  Frishe-HalF  (a  lake  communicating 
with  the  Baltic  at  Pillaw),  which,  when  brought  into 
a  moderately  warm  room,  revived  and  fluttered  about. 
Secondly,  Count  Schileben  gave  an  instrument  on 
stamped  paper,  importing,  that  by  fishing  on  the  lake 
belonging  to  his  estate  of  Gerdauen  in  winter,  he  saw 
several  swallows  caught  in  the^  net,  one  of  which  he 
took  up  in  his  hand,  brought  it  into  a  warm  room, 
where  it  lay  about  an  hour,  when  it  began  to  stir,  and 
half  an  hour  after,  it  flew  about  in  the  room.  Thirdly, 
Farmer-general  (Amtman)  Wltkouskl  made  affidavit, 
that,  in  the  year  1740,  three  swallows  were  brought 
up  with  the  net  in  the  great  pond  at  Didlacken  j  in  the 
year  1741,  he  got  two  swallows  from  another  part  of 
the  pond,  and  took  them  home  (they  being  all  caught 
in  his  presence)  ;  after  an  hour’s  space  they  revived 
all  in  a  warm  room,  fluttered  about,  and  died  in  three 
hours  after.  Fourthly,  Amtman  Bonke  says,  that 
having  had  the  estate  of  Kleskow  in  farm,  he  had  seen 
nine  swallows  brought  up  in  the  net  from  under  the  ice, 
all  which  he  took  into  a  warm  room,  where  he  distinct¬ 
ly  observed  bow  they  gradilally  revived  ;  but  a  few 
hours  after  they  all  died.  Another  time  his  people  got 
likewise  some  swallows  in  a  iK't,  but  he  ordered  them 
to  be  again  thrown  into  the  water.  Fifthly,  Andrew 
Rutta,  a  master  fisherman  at  Oletsko,  made  affidavit, 
in  1747,  that  22  years  ago,  two  swallows  were  taken 
up  by  him  in  a  net,  under  the  ice,  and,  being  brought 
into  a  warm  room,  they  flew  about.  Sixthly,  Jacob 
Kiosiulo,  a  master  fisherman  at  Stradauen  made  affidavit, 
that,  in  1736,  he  brought  up  in  winter,  in  a  net,  from 
under  the  ice  of  the  lake  at  Raski,  a  seemingly  dead 
swallow,  which  revived  in  half  an  hour’s  time  in  a 
^varm  room;  and  he  saw,  in  a  quarter  of  an  hour  after, 
the  bird  grow  weaker,  and  soon  after  dying.  Seventh¬ 
ly,  1  can  reckon  myself  (says  our  author)  among  the 
ere-witnessesof  this  paradox  of  natural  history.  In  the 
year  1735,  being  a  little  boy,  1  saw  several  swallows 
inought  in  winter  by  tire  fishennen  from  the  river 
Vistula  to  my  father’s  house;  where  two  of  them  were 
brought  Into  a  warm  room,  revived,  and  flew  about.  I 
saw  them  several  times  settling  on  the  warm  stove 
(which  the  northern  nations  have  in  their  rooms);  and 
I  recollect  well,  that  the  same  forenoon  they  died,  and 
I  had  them,  when  dead.  In  my  hand.  In  the  year 
17^4,  after  the  death  of  my  uncle  Godefroy  Wolf, 
captain  in  the  Polish  regiment  of  foot  guards,  being 
myself  one  of  his  heirs,  I  administered  for  my  co-heirs 
several  estates  called  t]ic  Starosty  of  Disc/tau,  in  Polish 
Piuss'H,  which  my  late  uncle  farmed  under  the  king. 
In  January,  the  lake  of  Lybshavv,  belonaing  to  these 
estates,  being  covered  with  ice,  I  ordered  the  fishermen 
to  fish  therein,  and  in  my  presence  several  swallows 
were  taken,  which  the  fishermen  threw  in  again ;  but 
one  I  took  up  myself,  brought  it  home,  which  was  five 
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miles  from  thence,  and  it  revived,  but  died  about  an  Atijratka, 
hour  after  its  reviving.”  c-— -y— 

“  These  are  facts  attested  by  people  of  the  bigbest 
quality,  by  some  in  public  offices,  and  by  others  wlio, 
though  of  a  low  rank,  however,  made  these  affidavits 
upon  oath.  It  is  Impossible  to  suppose  indiscriminately 
that  they  were  prompted,  by  views  of  interest,  to  assert 
as  a  fact  a  thing  which  had  no  truth  in  it.  It  is  there¬ 
fore  highly  probable,  or  rather  incontestably  true,  that 
swallows  retire  in  the  noi  thern  counti-Ies,  during  winter. 

Into  the  w'atcr,  and  stay  there  in  a  torpid  state  till  the 
return  of  warmth  revives  them  again  in  spring.  The 
question  therefore,  I  believe,  ought  for  the  future  to 
be  thus  stated  :  The  swallows  In  Spain,  Italy,  France, 
and  perhaps  some  from  England,  remove  to  warmer 
climates  ;  some  English  ones,  and  some  in  Germany 
and  other  mild  countries,  retire  into  clefts  and  boles  In 
rocks,  and  remain  there  in  a  torpid  state.  In  the  cold¬ 
er  northern  countries  the  swallows  immerse  in  the  sea, 
in  lakes,  and  rivers  ;  and  jemain  in  a  torpid  state, 
under  ice,  during  winter.  There  are  still  some  objec¬ 
tions  to  this  latter  assertion,  which  we  must  remove. 

It  is  said.  Why  do  not  rapacious  fish,  and  aquatic  qua¬ 
drupeds  and  birds,  devour  these  swallows  ?  The  answer 
is  obvious,  swallows  choose  only  such  places  iu  the 
water  for  their  winter  retreat  as  are  near  reeds  and 
rushes  ;  so  tliat  sinking  down  there  between  them  and 
tlieir  roots,  they  are  by  them  secured  against  the  rapa- 
clousness  of  their  enemies.  But  others  object.  Why  are 
not  these  birds  caught  In  such  fresh  waters  as  are  con¬ 
tinually  harassed  by  nets  ?  I  believe  the  same  answer 
whicli  has  been  made  to  the  first  objection  will  serve 
for  this  likewise.  Fishermen  take  care  to  keep  oil'  with 
their  nets  from  places  filled  with  reeds  and  rushes,  for 
fear  of  entangling  and  tearing  their  net ;  and  thus  the 
situation  of  swallows  under  water,  is  the  reason  that 
they  are  seldom  disturbed  in  their  silent  winter  retreats. 

What  confirms  this  qplnion  still  more  is,  that  swallows 
were  never  caught  in  Prussia  according  to  the  above- 
mentioned  affidavits,  but  with  those  parts  of  the  net 
which  passed  near  to  the  reeds  and  rushes  ;  and  some¬ 
times  the  swallows  were  yet  fastened  with  their  feet  to 
a  reed,  when  they  were  drawn  up  by  the  net.  As  to 
the  argument  taken  from  their  being  so  long  under 
water  without  corruption,  I  believe  there  is  a  real 
difference  between  animals  suffocated  in  water  and 
animals  being  torpid  therein.  We  have  examples  of 
things  being  a  long  time  under  water ;  to  which  we 
may  add  the  intense  cold  of  these  northern  regions, 
which  preserves  them.  Who  would  have  thought  that 
snails  and  polypes  might  be  dissected,  and  could  repro¬ 
duce  the  parts  severed  from  their  bodies,  if  it  w'as  not  a 
fact  ?  Natural  iiistory  ouglit  to  be  studied  as  a  collec¬ 
tion  of  facts,  not  as  the  history  of  our  guesses  or  opi¬ 
nions.  Nature  varies  in  an  infinite  manner ;  and  Pro¬ 
vidence  has  diversified  the  instinct  of  animals  and  their 
economy,  and  adapted  it  to  the  various  seasons  and 
climates.”  jj 

With  Mr  Kalm’s  concluding  observations  we  heartl-xhis  ques- 
ly  concur.  Natural  history  ought  to  be  studied  as  ationouglit 
collection  of  facts;  and  it  was  from  tliis  very  notion 
that  we  have  stated  the  above-mentioned  opinions 
fully,  and  brought  togetber  the  facts  wliicli  the  best 
advocates  for  each  opinion  liuvc  judged  most  proper  for  by  experi- 

supporting  ment. 
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supporting  tiiem.  We  are  sensible  of  the  great  Impro¬ 
bability  of  the  third  opinion,  and  know  that  many  ar¬ 
guments  have  been  used  to  prove  Its  absurdity :  such  as 
these,  The  swallow  is  lighter  than  water,  and  therefore 
cannot  sink  •,  if  it  moults  at  all,  it  must  moult  under 
water  during  its  torpid  state,  which  is  very  improbable  ; 
there  is  no  instance  of  land  animals  living  so  long  un¬ 
der  water  without  respiration.  Many  other  arguments 
of  the  same  sort  have  been  advanced,  and  certainly  af¬ 
ford  a  short  way  of  deciding  the  question  ;  but  unless 
they  were  sufficient  to  prove  the  immersion  of  swallows 
a  physical  impossibility,  they  are  of  no  force  when  op¬ 
posed  to  the  evidence  of  testimony,  if  there  be  no  cause 
to  suspect  the  witnesses  of  inaccuraey  or  design.  The 
true  way  to  refute  such  an  opinion  is  by  accurate  obser¬ 
vation  and  experiment.  We  have  not  heard  of  any  ac¬ 
curate  inquiries  being  made  by  philosophers  in  those 
northern  countries  where  swallows  are  said  to  pass  the 
winter  under  water.  The  count  de  Bulfon,  indeed, 
shut  up  some  swallows  in  an  Ice-house  by  way  of  experi¬ 
ment,  which  died  In  a  few  days  j  but  as  he  does  not  tell 
us  what  precautions  he  took  to  make  the  experiment 
succeed,  it  Is  not  entitled  to  any  attention. 

Mr  John  Hunter  made  a  very  judicious  experi¬ 
ment  on  the  banks  of  the  Thames,  which  is  describ¬ 
ed  by  a  correspondent  in  the  Gentleman’s  Maga¬ 
zine,  who  asserts  that  he  had  it  from  Mr  Hunter  him¬ 
self. 

One  year  In  the  month  of  September,  he  prepared  a 
room,  with  every  accommodation  and  convenience  which 
he  could  contrive,  to  serve  as  a  dormitory  for  swallows, 
if  they  were  disposed  to  sleep  in  winter.  He  placed  In 
the  centre  a  large  tub  of  water  with  twigs  and  reeds, 
&c.  which  reached  to  the  bottom.  In  the  corners  of 
the  room  he  contrived  artificial  caverns  and  holes,  Into 
which  they  might  retire  •,  and  he  laid  on  the  floor,  or 
suspended  in  the  air,  different  lengths  of  old  wooden 
pipes,  which  had  formerly  been  employed  in  conveying 
water  through  the  streets,  &c. 

AVlien  the  receptacle  was  rendered  as  complete  as 
possible,  he  then  engaged  some  watermen  to  take  by 
night  a  large  quantity  of  the  swallows  that  hang  upon 
the  reeds  in  the  Thames  about  the  time  of  their  depar¬ 
ture.  They  brought  him.  In  a  hamper,  a  considerable 
number  j  and  had  so  nicely  hit  the  time  ol  their  cap¬ 
ture,  that  on  the  very  day  following  there  were  none  to 
be  seen. 

He  put  the  s^vallows  Into  the  room  so  prepared, 
where  they  continued  to  fly  about,  and  occasionally 
perch  on  the  twigs,  &c.  But  not  one  ever  retired  into 
the  water,  the  caverns,  holes,  or  wooden  pipes,  or  shewed 
the  least  disposition  to  grow  torpid,  &c.  In  this  situa¬ 
tion  he  let  them  remain  till  they  all  died  but  one. 
This  appearing  to  retain  some  vigour,  was  set  at  liber¬ 
ty  ;  when  it  mounted  out  of  sight,  and  flew  away.  All 
the  birds  lay  dead  scattered  about  the  room  j  but  not 
one  was  found  asleep  or  torpid,  or  had,  if  the  corres¬ 
pondent  remembers,  so  much  as  crept  into  any  of  the 
receptacles  he  had  so  provided. 

This  experiment  was  Ingenious,  and  certainly  does 
render  the  doctrine  of  Immersion  much  more  improba¬ 
ble  ;  but  it  Is  not  decisive  •,  for  it  may  still  be  urged 
by  the  advocates  for  that  doctrine,,  as  Mr  Kalni  lias 
done,  that  it  may  only  be  in  the  colder  countries  where 
swallows  retire  into  the  water.  We  formerly  .said  that 
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none  ol  the  tlnee  opinions  Is  supported  by  such  e\i-  .Mi^riiiJvn. 
dence  as  to  satisfy  the  mind  completely.  Opinion.^  — 
respecting  events  which  happen  every  year  ought  to 
be  confirmed  by  a  great  number  of  observations,  and 
not  by  a  few  instances  divested  of  almost  all  their  con¬ 
comitant  circumstances.  Can  no  better  proofs  be 
brought  to  prove  the  migration  of  swallows  tlian  those 
of  Adanson  and  Sir  Charier  M’agcr,  or  the  circumstan¬ 
ces  mentioned  by  IMr  White  and  Mr  l.askcv  respecting 
tlieir  disappearing?  We  ought  not  merely  to  know  that 
some  swallows  have  taken  a  southerly  flight  in  autumn, 
that  some  have  been  found  at  a  great  distance  from  land 
in  the  spring,  or  in  harvest ;  but  we  ought  to  know  to 
what  countries  they  actually  retire.  Before  we  can 
rest  satisfied,  too,  that  it  is  a  general  fact  that  swallows 
remain  in  a  torpid  state  during  winter,  either  in  ca¬ 
verns  or  in  the  bottom  of  lakes,  &c.  we  must  have 
more  proofs  ;  we  must  know  what  species  of  swallows 
they  are  said  to  be,  in  what  countries  this  event  takes 
place,  and  several  other  circumstances  of  the  same 
kind. 

We  cannot  help  being  of  opinion  that  much  remains  Many 
to  be  done  in  order  properly  to  ascertain  what  becomes 
of  the  swallows  in  Europe  during  winter.  It  would  beT’''”,'"” 
necessary,  in  the  first  place,  to  know  accurately  whatorj^r  t,, 
are  the  countries  in  which  swallows  are  found.  2.  Doditcmiinc 
they  remain  visible  the  whole  year  ?  or,  if  they  disap- this  point, 
pear,  at  what  season  does  this  happen,  and  when  do 
they  ajipear  again  ?  3.  Do  they  ever  appear  while  a 

strong  north  wind  blows,  or  do  they  only  come  in 
great  numbers  with  a  south  wind  ?  M  e  will  endeavour 
to  answer  some  of  these  questions  in  part ;  but  must  re¬ 
gret,  that  all  the  Information  on  this  subject  which  wc 
have  been  able  to  cull  from  the  best  writers  in  natural 
histoi’y  is  very  scanty  •,  and  we  merely  give  it  by  way 
of  specimen,  hoping  that  future  observations  will  render 
it  more  complete.  le 

Tliere  are  five  species  which  visit  Britain  during  the  \  frw  iio- 
summer  months  ;  the  common  or  chimney  swallow,  ihcP^'^“* 


maitin,  sand  martin,  swift,  and  goat-sucker,  i.  TIu 
chimney  swallow  frequents  almo't  every  part  of  the 
old  eoiitlncnt  j  being  known  (says  Dr  Latham)  fi-om 
Norway  to  the  Cape  of  Good  Hope  on  the  one  side, 
and  from  Kumtscliatka  to  India  and  Japan  on  the  other. 
It  is  also  found  in  all  parts  of  North  .America,  and  in 
several  of  the  West  Indian  Islands.  In  F.urojii-  it  dis¬ 
appears  during  tlie  winter  months.  It  appears  general¬ 
ly  a  little  after  the  vernal  equinox  ;  hut  rathir  earlier 
in  tlie  southern,  and  late-r  in  the  northem  latitude..  It 
adheres  to  the  usual  seasons  witli  much  recularity  ;  for 
though  the  moiitlis  of  Februaiy  and  March  .should  be 
uncommonly  mild,  and  .April  and  May  rcninrk-  bly 
cold,  it  never  deviates  from  it'-  ordinary  time.  In  tbi 
cold  spring  of  174050010  appeare  d  In  Franee  bi  fore 
the  insects  on  which  they  feed  had  hecomi-  nunu  rous 
enough  to  support  them,  and  gre.it  numh.-rs  died  f-. 
In  the  mild  and  even  warm  spring  ol  1774  tin  y  a(>- 
peared  no  earlier  than  usual.  ’I  hey  ruuaiii  in 
warm  countries  the  whole  year,  kolhiii  a  .ur  .  us,, 
that  this  is  the  case  at  the  (  ap«' of  <  .immI  Hop.  ;  ! 

^hp  say-^  they  arc  more  iiumtrou'  in  winter.  - 
birds  of  this  Specie  s  live,  during  w  inter,  «  veil  in 
rojie  •,  for  <-xaniplc  on  the  coast  of  ( .eiioa,  wfi 
.sjM'iul  the  night  in  the  ope-n  eouiitry  = :  ih 
shrubs. 
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2.  The  rnat'iins  are  also  widely  diffused  through  the 
old  continent ;  but  the  countries  where  they  reside  or 
visit  have  nut  been  marked  by  naturalists  with  much 
attention.  3.  The  sand  martins  axe  found  in  every  part 
of  Europe,  and  frequently  spend  tlie  winter  in  Malta  j;. 
Two  birds  of  this  species  were  seen  in  Perigord  in 
France,  on  the  27tli  December  1775,  when  there  was 
a  southerly  wind,  attended  with  a  little  rain  ||.  4.  The 
siviji  visits  the  whole  continent  of  Europe  j  has  also 
been  obsetwed  at  the  Cape  of  Good  Hope,  and  in  Ca¬ 
rolina  in  North  America.  The  goatsuckers  are  not 
very  common  binls,  yet  are  widely  scattered.  They 
are  found  in  every  country  between  Sweden  and  Afri¬ 
ca  :  they  are  found  also  in  India.  In  April  the  south¬ 
west  wind  brings  them  to  Malta,  and  in  autumn  they 
repass  in  great  numbers. 

Mr  Markwick  of  Catsfield,  near  Battle  in  Sussex, 
has  drawn  up  an  accurate  table,  expressing  the  day  of 
the  month  on  which  the  birds,  commonly  called  migra¬ 
tory,  appeared  in  spring,  and  disappeared  in  autumn, 
for  16  years,  from  1768  to  1783  inclusive.  The  ob¬ 
servations  were  made  at  Catsfield.  From  this  table  we 
shall  extract  the  dates  for  five  years,  and  add  the  very 
few  observations  which  we  have  been  able  to  collect  re¬ 
specting  the  time  when  the  sw’allow  appears  and  disap¬ 
pears  in  other  countries. 


First 


seen. 


Last  seen. 


Chimney  Swallow 

1779. 

April  14. 

October  29. 

Martins 

14- 

*5- 

Sand  Martin 

May  7. 

Swift 

9- 

Chimney  Sv.allow 

1780. 

November  3. 

Alartins 

April  29. 

3- 

Sand  Martin 

8. 

September  8. 

Swift 

May  6. 

8. 

Chimney  Swallow 

1781. 

April  8. 

October  15. 

Martins 

May  12. 

September  7. 

Sand  Martin 

April  26. 

September  i. 

Swift 

JMav  12. 

I. 

Chimney  Swallow 

1782. 

April  22. 

September  i. 

Alartins 

26. 

November  2. 

Sand  Martin 

Mav  15. 

August  28. 

Swift 

'  18. 

28. 

Chimney  Swallow 

1783- 

April  I  a. 

November  6. 

Martins 

May  I. 

6. 

Sand  Martin 

July  25. 

September  i. 

Swift 

May  13. 

November  6. 

t  Bufon, 
ibid. 
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Natural 
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§  buffon, 
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Chim.  Swal. 

In  Burgundy  t 

In  Selbome  Ilampsliire  t  Ap.  4. 
In  .South  Zclc,  O'  vonsliire  t  25. 
In  Blackburn,  Banca  hire  ^  2p. 

In  Upsal  in  Sweden  ^ 


Swifts  Martins. 
Appear  about 

Ap.  p. 

Ap.  24.  Ap  30. 
May  I.  May  15. 
Ap  aS. 

May  9. 


M  ere  tables  of  the  same  kind  made  in  every  different 
country,  particularly  within  the  torrid  zone,  it  would 
be  easy  to  determine  the  question  which  we  have  been 
considering.  To  many,  perh  ins,  it  may  not  appear  a 
matter  of  such  importance  as  to  be  worth  the  labour. 
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We  acknowledge  it  to  be  rather  a  curious  than  an  Im¬ 
portant  inquiry  j  yet  it  is  one  which  must  be  highly 
gratifying  to  every  mind  that  can  admire  the  wisdom 
of  the  Great  Architect  of  nature.  The  instinct  of  the 
swallow’  is  indeed  wondei’ful :  it  appears  among  us  just 
at  the  time  when  insects  become  numerous  j  and  it  con¬ 
tinues  with  us  during  the  hot  weather,  in  order  to  pre¬ 
vent  them  from  multiplying  too  much.  It  disappears 
when  these  insects  are  no  longer  troublesome.  It  is  ne¬ 
ver  found  iu  solitude  ;  it  is  the  friend  of  man,  and  al¬ 
ways  takes  up  its  residence  with  us,  that  it  may  pro¬ 
tect  our  houses  and  our  streets  fi’om  being  annoyed  with 
swarms  of  flies. 

MiGR.iTWN  of  Fishes.  See  Clupea. 

St  MIGUEL,  or  St  Michael,  one  of  the  Azore 
Islands,  situated  In  W.  Long.  25.  45.  N.  Lat.  38.  10. 
This  island  appears  to  be  entirely  volcanic.  The  best 
account  we  have  of  it  hath  been  published  in  the  68th 
volume  of  the  Philosophical  Transactions  by  Mr  Fran¬ 
cis  Masson.  According  to  him,  the  productions  dill’er 
gi-eatly  from  those  of  Aladeira,  insomuch  that  none  of 
the  trees  of  the  latter  are  found  here,  except  the  faya  : 
it  has  a  nearer  affinity  to  Europe  than  Africa.  The 
mountains  are  covered  with  the  erica  vulgaris,  and  an 
elegant  evergreen  shrub  very  like  a  phillyrea,  which 
gives  them  a  most  beautiful  appearance. 

ft  Is  one  of  the  principal  and  most  fertile  of  the  Azo¬ 
rian  islands,  lying  nearly  east  and  west.  Its  length  is 
about  18  or  20  leagues;  Its  breadth  unequal,  not  ex¬ 
ceeding  five  leagues,  and  in  some  places  not  more  than 
two.  It  contains  about  8o,eoo  inhabitants. 

Its  capital,  the  city  of  Ponta  del  Guda,  which  con¬ 
tains  about  12,000  Inhabitants,  is  situated  on  the  south 
side  of  the  island,  on  a  fine  fertile  plain  country,  pretty 
regularly  built ;  the  streets  straight,  and  of  a  good 
breadth.  It  is  supplied  with  good  water,  which  is 
brought  about  the  distance  of  three  leagues  from  the 
neighbouring  mountains.  The  churches  and  other 
religious  edifices  are  elegant  and  well  built  for  such  an 
island.  There  is  a  large  convent  of  Franciscan  fiiars 
and  one  of  the  order  of  St  Augustine,  four  convents 
for  professed  nuns,  and  three  llicolhimentos  for  young 
women  and  widows  who  are  not  professed.  The  ves¬ 
sels  anchor  in  an  open  road  ;  but  it  is  not  dangerous, 
as  no  wind  can  prevent  their  going  to  sea  in  case  of 
stormy  weather. 

The  country  round  the  city  is  plain  for  several 
miles,  well  cultivated,  and  laid  out  with  good  taste  in¬ 
to  spacious  fields,  which  are  sown  with  wheat,  barley, 
Indian  corn,  pulse,  &c.  and  commonly  produce  an¬ 
nually  two  ciops  ;  for  as  soon  as  one  is  tal^en  oft’,  an¬ 
other  is  immediately  sown  in  its  place.  The  sell  is 
remarkably  gentle  and  easy  to  work,  being  for  the 
most  part  composed  of  pulverized  pumice  stone.  There 
are  in  the  plains  a  number  of  pleasant  country  seats, 
with  orchards  of  orange  trees,  which  are  esteemed  the 
best  in  Europe. 

The  second  town  is  Bibeira  Grande,  situated  on  the 
north  side  of  the  island,  containing  about  as  many  inha¬ 
bitants  as  the  city  ;  a  large  convent  of  Franciscan 
friars,  and  one  of  nuns.  It  gives  title  to  a  count,  cal¬ 
led  the  Conde  Ribcira  Grande,  who  first  instituted 
linen  and  woollen  manufactories  in  the  island. 

The  th.rd  town  is  Villa  Franca,  on  the  south  side 
of  the  island,  about  six  leagues  cast  of  Ponta  del  Guda. 

It 
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Miguel.  It  lias  a  coiiv'ent  of  Franciscan  friars  and  one  of  nuns, 
— \  —  *  which  contains  about  300.  Here,  about  half  a  mile 
from  the  shore,  lies  a  small  island  (Ilhao),  which  is 
hollow  in  the  middle,  and  contains  a  fine  bason  with 
only  one  entrance  into  it,  fit  to  hold  50  sail  of  vessels 
secure  from  all  weather  •,  at  present  it  wants  cleaning 
out,  as  the  winter  rain  washes  down  great  quantities 
of  earth  into  it,  which  has  greatly  diminished  its  depth. 
But  vessels  frequently  anchor  between  this  island  and 
the  main. 

Besides  these  towns  are  several  smaller,  viz.  Alagao, 
Agoa  de  Pao,  Brelanha,  Fanaes  de  Ajuda,  and  a  num¬ 
ber  of  hamlets,  called  higars  or  places. 

About  four  leagues  north-east  from  Villa  Franca, 
lies  a  place  called  the  Furnas,  being  a  round  deep  valley 
in  the  middle  of  the  east  part  of  the  island,  surrounded 
with  high  mountains,  which,  though  steep,  may  be 
easily  ascended  on  horseback  by  two  roads.  The 
valley  is  about  five  or  six  leagues  in  circuit.  The  face 
of  the  mountains,  which  are  very  steep,  is  entirely  co¬ 
vered  with  beautiful  evergreens,  viz.  myrtles,  laurels,  a 
large  species  of  bilberry  called  uva  de  serra,  &c.  and 
numberless  rivulets  of  the  purest  water  run  down  their 
sides.  The  valley  below  is  well  cultivated,  producing 
wheat,  Indian  corn,  flax,  &c.  The  fields  are  planted 
round  with  a  beautiful  sort  of  poplars,  which  grow  Into 
pyramidal  forms,  and  by  their  careless  irregular  disposi¬ 
tion,  together  with  multitude  of  rivulets,  which  run 
in  all  directions  through  the  valley,  a  number  of  boil¬ 
ing  fountains  throwing  up  clouds  of  steam,  a  fine  lake 
in  the  south-west  part  about  two  leagues  round,  compose 
a  prospect  the  finest  that  can  be  imagined.  In  the  bot¬ 
tom  of  the  valley  the  roads  are  smooth  and  easy,  there 
being  no  rocks,  but  a  fine  pulverized  pumice  stone  that 
the  earth  is  composed  of. 

There  are  numerous  hot  fountains  In  diflerent  parts 
of  the  valley,  and  also  on  the  sides  of  the  nioun- 
tains  ;  but  the  most  remarkable  is  that  called  the  c/ial- 
deira,  situated  in  the  eastern  part  of  the  valley,  on  a 
small  eminence  by  the  side  of  a  river,  on  which  is  a 
bason  about  30  feet  diameter,  where  the  water  conti¬ 
nually  bolls  with  prodigious  fury.  A  few  yards  di¬ 
stant  from  it  IS  a  cavern  in  the  side  of  the  bank,  in 
which  the  water  boils  in  a  dreadful  manner,  throwing 
out  a  thick,  muddy,  unctuous  %vater,  several  yards  from 
its  mouth  with  a  hideous  noise.  In  the  middle  of  the 
liver  are  several  places  where  the  water  boils  up  so  hot, 
that  a  person  cannot  dip  his  finger  into  it  without  being 
scalded  ;  also  along  its  banks  are  several  apertures,  out 
of  which  the  steam  rises  to  a  considiiable  height,  so 
hot  that  there  is  no  approaching  it  with  one’s  hand  ;  in 
other  places,  a  person  would  think  that  ICO  smiths 
bellows  werb  blowing  altogether,  and  sulphureous 
steams  issuing  out  in  thousands  of  places;  so  that  na¬ 
tive  sulphur  is  found  in  every  clunk,  and  the  ground 
covered  with  it  like  hoar  frost  ;  even  the  bushes  that 
happen  to  lie  near  these  jdaces  are  covered  with  pure 
brimstone,  condensing  from  the  steam  th.it  issues  out 
of  tlie  ground,  which  in  many  places  is  covered  over 
with  a  substance  like  burnt  abiiii.  in  these  sniall  ta¬ 
verns  from  whicli  the  steam  issues,  the  people  often  boil 

their  yams.  1  •  1 

Near  these  boiling  fountains  are  several  mineral 

springs;  two  In  particular,  whose  waters  have  a  \ery 


strong  quality,  of  an  acid  taste,  and  bitter  to  the  ,Mi(,Ticl. 
tongue.  i— 

About  half  a  mile  to  the  westward,  and  close  by  the 
river  side,  are  several  hot  springs,  which  are  used  by 
sick  people  with  great  success.  Also,  on  the  side  of  a 
hill  west  of  St  Anne’s  church,  are  many  others,  with 
three  bathing  houses,  which  are  most  commonly  used. 

These  waters  are  very  warm,  although  not  boiling  hot; 
but  at  the  same  place  issue  several  streams  of  cold  mine¬ 
ral  water,  by  which  they  are  tempered,  according  to 
every  one’s  liking. 

About  a  mile  south  of  this  place,  and  over  a  low 
ridge  of  hills  lies  a  fine  lake  about  two  leagues  in  cir¬ 
cumference,  and  very  deep,  the  water  thick,  and  of  a 
greenish  colour.  At  the  north  end  is  a  plain  piece  of 
ground,  where  the  sulphureous  steams  issue  out  in  many 
places,  attended  with  a  surprising  blowing  noise.  Our 
author  could  observe  strong  springs  in  the  lake,  but 
could  not  determine  whether  they  were  hot  or  cold  :  this 
lake  seems  to  have  no  visible  evacuation.  'I'lie  other 
springs  immediately  form  a  considerable  river,  called 
Rihcira  Q_uente,  w  hich  runs  a  course  about  two  or  three 
leagues,  through  a  deep  rent  in  the  mountains,  on  eatb 
side  of  which  are  several  places  where  the  smoke  issues 
out.  It  discharges  itself  Into  the  sea  on  the  south  side, 
near  which  arc  some  places  where  the  water  boils  up  at 
some  distance  in  the  sea. 

This  w’ondcrful  place  had  been  taken  little  notice 
of  until  very  lately  :  so  little  curiosity  had  the  gentle¬ 
men  of  the  island,  that  scarcely  any  of  them  had  seen, 
it,  until  of  late  some  persons,  afflicted  with  very  viru¬ 
lent  disorders,  were  persuaded  to  try  Its  water<,  and 
found  immediate  relief  from  them.  Since  that  time  it 
has  become  more  and  more  frequented  ;  several  per¬ 
sons  who  had  lost  the  use  of  their  limbs  by  the  dead 
palsy  have  been  cured  ;  and  also  others  who  were 
troubled  with  eruptions  on  their  bodies. 

A  clergyman,  who  was  greatly  afflicted  with  the 
gout,  tried  the  said  waters,  and  was  In  ii  short  time  jkt- 
f'ectly  cured,  and  has  had  no  return  of  it  since.  lu  n 
Mr  Masson  was  there,  several  old  gentlemen,  who  were 
quite  worn  out  with  the  said  disorder,  were  using  the 
waters,  and  had  reelved  incredible  bt  nefit  from  them  ; 
in  particular,  an  old  ccntleman  afiout  60  years  of  age, 
who  had  been  tormented  with  that  disorder  more  than 
20  years,  and  often  confined  to  liisfud  for  -i\  moiitlis 
together :  he  had  used  these  waters  lor  about  three 
weeks,  had  quite  recovered  the  use  of  his  limbs,  and 
walked  about  in  the  greate- 1  -jiirits  Iniagiiiabh  . 
friar  also  who  had  been  troubled  with  the  -aid  disordir 
about  12  years  and  reduced  to  a  tii|)|dc,  by  using  them 
a  short  time  was  quite  well,  and  went  a  hunting  evtiy 

dav.  .  .  ,  •  ,  , 

'I'here  are  several  other  hot  springs  m  the  island, 

particularlv  at  UilMira  (ir.and;  but  they  do  not  !«»- 
scss  the  siimt  \irtues,  at  least  not  in  so  great  .1  de- 

jrrt'C. 

'I'he  east  and  west  pait  of  tlie  i-land  rises  into  liigli 
mountains;  but  the  middle  is  b.w,  intcr-persed  with 
round  conic  hills,  all  uf  which  have  very  nnnt  maiks 
of  fire;  all  the  part  '.elo'v  the  surface  consisting  of 
melted  lava  lying  very  hollow. 

Most  of  the  moue.t.iins  to  the  westw.ard  h  ave  tfu  ir 

tons  hollowed  out  like  a  punch  bowl,  and  contain  wa- 
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RXigucl,  ter.  Near  tbe  west  end  is  an  immense  deep  valley 
Milan,  lilie  the  Furnas,  called  the  Sete  Cidades.  This  valley 
is  surrounded  with  very  abrupt  mountains,  about  seven 
or  eight  league^  round  j  in  the  bottom  is  a  deep  lake 
of  water  about  three  leagues  in  circuit,  furnished 
with  great  numbers  of  water  fowls.  This  water  has 
no  mineral  quality  ;  neither  are  there  any  hot  springs 
in  the  valley.  All  these  mountains  are  composed  of  a 
white  crumbly  pumice  stone,  which  is  so  loose,  that 
if  a  person  thrust  a  stick  into  the  banks,  whole  wag¬ 
gon  loads  of  it  will  tun)ble  down.  The  inhabitants 
of  the  island  relate  a  story,  tliat  he  who  first  discovered 
it  observed  an  extraordinary^  high  peak  near  the  west 
end  j  but  the  second  time  he  visited  it,  no  such  peak 
-  was  to  be  seen,  which  he  supposed  must  have  certainly 
sunk ;  but,  however  improbable  this  story  may  he,  at 
some  period  or  other  it  must  have  certainly  been  the 
case.  See  Azores,  Supplement. 

MILAN,  or  the  duchy  of  the  Alilanese,  a  coun¬ 
try  of  Italy,  bounded  on  the  west  by  .Savoy,  Pied¬ 
mont,  and  Montferrat ;  by  Switzerland  on  the  north  ; 
by  the  territories  of  Venice,  the  duchies  of  Mantua, 
Parma,  and  Placentia  on  the  east  j  and  by  the  tei'- 
ritorles  of  Genoa  on  the  soutli.  It  is  1 50  miles  long, 
and  78  broad. 

Anciently  this  duchy,  containing  the  north  part 
of  the  old  Liguria,  was  called  Insvhria,  from  its 
inhabitants  the  Innubres ;  who  were  conquered  by 
the  Romans,  as  these  were  by  the  Goths  j  who  in 
their  turn  were  subdued  by  the  Lombards.  DI- 
dler,  the  last  king  of  the  Lombards,  was  taken  prisoner 
by  Charlemagne,  who  put  an  end  to  tbe  Longobardic 
empire,  and  appointed  governors  of  Milan.  These  go¬ 
vernors  being  at  a  distance  from  their  masters,  soon 
began  to  assume  an  independency,  which  brought  a 
dreadful  calamity  on  the  country  j  for.  In  1152,  the 
capital  itself  was  levelled  with  the  ground  by  the  em¬ 
peror  Frederic  Barbarossa,  who  committed  great  de¬ 
vastations  otherwise  throughout  the  duchy.  Under 
this  emperor  lived  one  Galvlan,  a  nobleman  who  was 
descended  from  Otho  a  Milanese.  Galvian,  along 
with  William  prince  of  Mpntferrat,  served  in  the 
crusade,  when  Godfrey  of  Boulogne  took  Jerusalem  : 
be  killed  in  single  combat  the  Saracen  general,  whom 
he  stripped  of  his  helmet,  which  was  adorned  witli  the 
image  of  a  serpent  swallowing  a  youth  ;  and  this  ever 
afterwards  was  the  badge  of  that  family.  His  grand¬ 
son  Galvlan,  having  opposed  the  emperor,  was  taken 
prisoner,  and  carried  in  irons  into  Germany,  from 
whence  he  made  liis  escape,  and  returning  to  Milan, 
died  in  tlie  service  of  his  country.  From  him  descend¬ 
ed  another  Otho,  at  the  time  that  Otho  lA  .  was  em¬ 
peror  of  Germany,  and  who  soon  distinguished  him¬ 
self  by  the  accomplishments  both  of  his  mind  and  bo¬ 
dy.  When  he  grew  up,  he  was  received  Into  the 
family  of  Cardinal  Octavian  Ubaldini  at  Rome.  This 
prelate,  who  was  himself  aspiring  at  the  popedom, 
■  was  in  a  short  time  greatly  taken  with  the  address  anti 

accomplishments  of  young  Otho,  and  predicted  his 
future  greatness.  In  the  mean  time,  one  'I'orres,  or 
Torrlano,  a  Alilanese  nobleman  of  unbounded  ambi¬ 
tion,  was  attempting  to  make  himself  master  of  Mi¬ 
lan.  The  popular  faction  had  some  time  before  been 
caballing  against  the  nobility  5  and  at  last,  Torriano 
putting  himself  at  their  head,  expelled  the  bishop,  and 


put  to  death  or  banished  all  the  nobility  ;  by  which  ^^iI£a 
means  the  popular  government  was  fully' established  j 
and  Torriano,  under  this  pretence,  ruled  every  thing 
as  he  pleased.  He  was,  however,  soon  opposed  by 
one  Francisco  Sepri,  who  formed  a  great  partv,  pre¬ 
tending  to  deliver  the  city  from  Torriano’s  hLghti- 
ness  and  cruelty.  But  while  the  two  parties  were 
collecting  their  forces  against  each  other.  Cardinal 
Ubaldini  was  projecting  the  destruction  of  both,  by 
means  of  his  favourite  Otho.  I'kis  prelate  had  for 
some  time  borne  an  implacable  hatred  to  Torriano, 
because  he  had  been  by  him  prevented  from  carrying 
out  of  the  treasury  of  St  Ambrose’s  church  at  Mi¬ 
lan,  a  carbuncle  or  jewel  of  great  value,  which  he  pre¬ 
tended  to  reserve  for  adorning  the  papal  tiara  j  for  which 
reason  he  now  determined  to  oppose  his  ambition. 

Ubaldini  began  with  naming  Otho  archbishop  of 
Alilan  ;  which,  as  the  pope’s  legate,  he  had  a  right  to 
do.  This  nomination  was  confirmed  by  Pope  Ur¬ 
ban  IV.;  and  the  party  of  the  nobility  having  now 
got  a  head  from  the  pope  himself,  began  to  gather 
strength.  Otho  in  the  mean  time  employed  himself 
in  collecting  troops  ;  and  had  no  sooner  procured  a  show 
of  an  arniy  than  he  advanced  towards  Lago  Alag- 
giore,  and  took  possession  of  Arona,-  a  strong  post 
near  that  lake  :  but  Torriano,  marching  immediately 
against  him  with  all  his  troops,  obliged  him  to  aban¬ 
don  the  place,  and  leave  his  party  to  make  the  best 
term^  they  could  with  the  conqueror.  This  was  fol¬ 
lowed  by  the  destruction  of  the  castles  of  Arona, 
Anghlari,  and  Brcbla :  soon  after  which  Torriano 
died,  and  was  succeeded  by  his  brother  Philip,  who 
had  sufficient  interest  to  get  himself  elected  podesta,  or 
praetor  of  Milan,  for  ten  years.  During  his  lifetime, 
however,  the  party  of  the  nobility  increased  consider¬ 
ably  under  Otho,  notwithstanding  the  check  they  had 
received.  Philip  died  in  1265,  having  lost  ground  con¬ 
siderably  In  the  afl’ections  of  the  people,  though  he  ob¬ 
tained  a  great  reputation  for  his  courage  and  conduct. 

His  successor  NapI  rendered  himself  terrible  to  the 
nobility,  whom  he  proscribed,  and  put  to  death  as  of¬ 
ten  as  he  could  get  them  into  his  power.  He  pro¬ 
ceeded  such  lengths,  and  acted  with  such  fury  against 
that  unfortunate  party,  that  Pope  Clement  IV.  who 
had  succeeded  Urban,  at  last  interdicted  Milan,  and 
excommunicated  Napl  and  all  his  party.  By  this 
Napi  began  to  lose  his  popularity,  and  the  public  dis- 
afiection  towards  him  was  much  heigl)tened  by  the 
natural  cruelty  of  his  temper.  But  in  the  mean  time, 
the  party  of  the  nobility  was  in  the  utmost  distress. 

Otho  himself  and  his  friends,  having  spent  all  their 
substance,  wandered  about  from  place  to  place ;  the 
pope  not  being  in  a  capacity  of  giving  them  any  as¬ 
sistance.  Otho,  however,  was  not  discouraged  by  his 
bad  success,  but  found  means  still  to  keep  up  tbe  spirits 
of  his  party,  who  now  chose  for  their  general  Squar- 
cini  Burii,  a  man  of  great  eminence  and  coui  age,  whose 
daughter  was  married  to  Matthew  Visconti,  afterwards 
called  Matthew  the  Great,  At  the  same  time  they  re¬ 
newed  their  confederacy  with  the  marquis  of  Aiont- 
ferrat,  who  was  son-in-law  to  the  king  of  Spain.  The 
marquis  agreed  to  this  confederacy  chiefly  with  a  view 
to  become  master  of  the  Milanese. 

The  nobility  now  again  began  to  make  head  ;  and 
having  collected  an  army,  which  was  joined  by  600 
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Jlilan.  Spaiush  cavalry  and  a  body  of  foot,  gained  some  ad- 
— sr~“  vantages.  But  in  the  mean  time  Napi,  having  g«ithcr- 
ed  together  a  superior  army,  suddenly  attacked  Otho 
and  Burri,  and  defeated  them.  After  this  disaster 
Otho  applied  to  the  pope  5  from  whom,  however,  he 
did  not  obtain  the  assistance  he  desired  j  and  in  the 
mean  time  Napi  invited  the  emperor  Iiodolph  into 
Italy,  with  the  promise  of  being  crowned  at  Milan. 
This  invitation  W'as  accepted  of  with  great  readiness 
by  Rodolph  ;  who  constituted  Napi  his  governor  and 
vicar-general  in  Lombardy,  sending  to  him  at  the  same 
time  a  fine  body  of  Gherman  horse,  the'  command  of 
which  Wiis  given  to  Cassoni,  Napi’s  nephew.  On  this 
Otho  again  applied  to  the  pope  (Gregory  X.)  j  but  he 
was  so  far  from  granting  him  any  assistance,  that  he 
is  said  to  have  entered  into  a  scheme  of  assassinating 
bim  privately  j  but  Otho  escaped  the  danger,  and  in  1 276 
began  to  recover  his  affairs.  The  reason  of  Pope  (ire- 
gory’s  enmity  to  him  was,  that  he  and  his  party  were 
thought  to  be  Gibelines,  and  were  opposed  by  great 
numbers  of  the  nobility  themselves  ;  but  after  that  pope’s 
death,  the  Milanese  exiles  being  united  under  one 
head,  soon  became  formidable.  They  now  chose  lor 
-theirvgenei’al  Gotlfrey  count  of  Langusio,  a  noble  Pa¬ 
rian,  and  an  inveterate  enemy  of  the  Torriano  family. 
This  nobleman  being  rich  and  powerful,  enlisted  many 
German  and  other  mercenaries,  at  whose  head  he  mar¬ 
ched  towards  the  Lago  iNlaggiore.  All  the  towns  in 
that  country  opened  their  gates  to  him,  through  the  in¬ 
terest  of  the  Visconti  family,  who  resided  in  these  parts. 
•But  this  success  soon  met  with  a  severe  check  in  an  un¬ 
fortunate  engagement,  where  Cfodfrey  was  defeated  and 
taken  prisoner  •,  after  which  he  and  34  nobles  had  their 
lieads  struck  off’,  and  sent  from  the  field  of  battle  piled 
up  in  a  common  waggon. 

This  <le feat  greatly  affected  Otho  j  but  having  in  a 
•short  -time  recovered  himselT,  he  again  attacked  his 
enemies,  and  defeated  them  j  but,  suffering  his  troops 
to  grow  remiss  after  their  victory,  the  fugitives  rallied, 
and  entirely  defeated  him.  The  next  year,  however, 
Otho  had  better  success,  and  totally  defeated  and  took 
prisoner  Napi  himself.  After  this  victory  Cassoni  was 
obliged  to  abandon  Milan  to  his  competitor,  who  kept 
possession  of  it  till  his  death,  which  bapjKned  in  1  295, 
in  tlie  87th  year  of  his  age. 

Otho  was  succeeded  by  iMattlicw  ^  isconti  above 
mentioned  ;  and  Milan  contiu'ucd  in  subjection  to  that 
fuinily  without  any  very  memorable  occurrence  till  the 
year  137S,  ^vben,  bv  the  death  of  Galea'/.zo  11.  bis 
brother  Barnabo  became  sovereign  of  Milan.  He  was 
of  a  brave  and  active  disposition  j  but  excessively  pro¬ 
fuse  in  his  expenses,  .as  bis  brother  Galearxo  had  also 
been  ;  and  to  procure  money  to  supply  bis  extra¬ 
vagancies,  was  obliged  to  oppress  bis  subjects,  (la- 
Icaz.zo  liad  engaged  in  an  enterprize  against  Bologna, 
and  the  siege  of  it  was  continued  by  Barnabo.  It 
lasted  for  nine  years;  and  during  this  time  is  saiil  to 
leave  cost  300  millions  of  gold,  a  j)rodigious  hiiiii  in 
tiiose  days,  near  40  millions  sterling,  the  lowest  gold 
coin  being  in  value  somewhat  more  than  hall  a  crown 
Lnglish.  Both  the  lirothers  were  excessively  fond  of 
building.  Barnabo  erected  a  bridge  over  the  .\dda. 
<'onsisting  of  three  stories  ;  the  lowest  lor  chariots  and 
heavy  carriages,  the  middle  for  horses,  and  the  up- 
j)ermost  for  foot  passengers.  He  built  aLo  aiiotlicr 
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bridge  which  was  carried  over  houses  witlictit  touching 
them.  T. 0  accomplish  these,  and  many  other  expensive  ^  ■■ 
schemes,  he  became  one  of  the  greatest  tyrants  imagi¬ 
nable,  and  every  day  produced  fresh  instances  of  his  ra- 
pacity  and  cruelty.  He  instituted  a  chamber  of  inquiry, 
for  punishing  all  those  who  had  for  five  years  before 
been  guilty  of  killing  boars,  or  even  of  eating  them  at 
the  table  of  another.  They  who  could  not  redeem 
themselves  by  money  were  hanged,  and  above  I03 
wretclies  perished  in  that  manner.  Those  who  liad  any 
thing  to  lose  were  stripped  of  all  their  substance,  and 
obliged  to  labour  at  the  fortifications  and  other  pub¬ 
lic  works.  He  obliged  bis  subjects  to  maintain  a  great 
many  hunting  dogs,  and  each  district  was  taxed  a 
certain  number.  The  overseers  of  his  dogs  were  at 
the  same  time  the  instruments  of  his  rapacity.  Wlieu 
the  dogs  were  poor  and  slender,  the  owners  were  al¬ 
ways  fined  ;  but  when  the  dogs  were  fat,  the  owners  were 
also  fined  for  suffering  them  to  live  without  exercise. 

The  extravagant  behaviour  of  Barnabo  soon  rendered 
public  affairs  ready  for  a  revolution,  which  was  at  last 
accomplished  by  his  nephew  John  Galcazzo.  He  af¬ 
fected  a  solitary  life,  void  of  ambition,  and  even  inclin¬ 
ing  to  devotion  ;  but  at  the  same  time  took  care  to  have 
his  uncle’s  court  filled  with  spies,  who  gave  him  infor¬ 
mation  of  all  that  passed.  He  reduced  his  table  and 
manner  of  living,  pretending  that  he  took  these  steps 
as  preparatives  to  a  retirement  from  the  world,  which 
was  soon  to  take  place  aRer  he  had  paid  a  rc'igiou*: 
vow.  In  short,  he  acted  his  part  so  well,  that  even 
Barnabo,  though  abundantly  cautious,  liad  110  susjili  ion 
of  his  having  any  designs  against  him  ;  and  so  cntircl’i 
did  he  conceal  his  ambition,  that  he  several  times  made 
application  to  his  uncle  for  his  interest  to  procure  him  a 
quiet  retreat  as  soon  as  his  religious  vows  were  perform¬ 
ed.  One  of  these  was  to  pay  a  visit  to  the  church  of 
the  blessed  ^’irgin  upon  Mount  ^  artzzio.  1  his  was  to 
be  done  with  so  much  secrecy  that  all  kinds  of  eye  wit¬ 
nesses  were  to  lie  excluded  ;  and  it  was  with  difficulty 
that  Barnalio  himself  and  two  of  his  sons  were  allowed 
to  accompany  our  devotee.  But,  in  the  mean  lime, 
ihe  hypocritical  (Jaleazzo  had  soldiers  advancing  from 
all  quarters  ;  so  that  Barnabo  ami  his  sous  were  imme¬ 
diately  seized,  and  the  bouses  of  those  who  had  sided 
with  llicm  given  -up  to  be  plundered.  I  he  booty  in 
plate,  money,  and  all  kinds  of  rich  furniture,  was  im¬ 
mense.  'Hie  ministers  of  the  late  government  were 
dragged  from  their  liiding  places,  and  pul  to  death  ; 
and  at  last  the  citadel  itscll  Icll  into  tlie  hands  of  (••.i- 
leazzo,  wlio  fiaind  in  it  an  iinimnsc  sum  of  money. 
Barnabo  w.as  carried  prisoner  to  I  ritici,  a  castle  of 
his  own  building,  where  he  liad  the  Itappincss  to  find 
one  person  still  faithful  to  him.  lliis  was  Ins mistics-s, 
named  Doiiiniti  Porra  ;  who,  when  lie  was  «bandonid 
by  all  the  world,  shut  herself  up  a  voluntaiy  prisoner 
ill  liis  chamber,  and  remained  with  him  a-  long  as  Ik: 
lived,  which  was  only  seven  month:,  after  his  d.  grada 
dation. 

.lolni  Galea'/.zo  was  the  first  who  took  t^ui  biin  ll. 
title  of  the  Duke  of  Milan,  and  was  a  prince  oi  en  at 
policy  and  no  le-ss  ambition.  He  made  w.ir  with  tb** 
I'loreiilincs,  liecaine  master  of  I’ir.a  and  Bologna,  an.l 
inlireK-  defeated  the  rmjK  n.r  in  14CI,  «  th“l  b.  .  .. 

lertained  hopi's  of  becoming  master  of  all  Lombardy, 
and  cutting  off  all  po.-fibililv  of  ineading  it  cither  t:..m 
®  .M 
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France  or  Germany  •,  but  his  designs  were  fi-ustrated 
■'  by  death,  which  happened  in  1402,  in  the  55th  year 
of  his  age.  After  his  decease  the  Milanese  govern¬ 
ment  fell  into  the  most  violent  distractions,  so  that  it 
could  not  be  supported,  even  in  time  of  peace,  with¬ 
out  an  annv  of  20, coo  foot  and  as  many  hoi'se.  In  the 
Year  1421,  however,  Philip  duke  of  Milan  became  ma¬ 
ster  of  Genoa  ;  hut  though  he  gained  great  advantages 
in  all  parts  of  Italy,  the  different  states  still  found 
means  to  counterbalance  his  successes,  and  prevent  him 
from  enslaving  them  ;  so  that  Milan  never  became  the 
capital  of  any  extensive  empire  and  in  1437  Genoa  re¬ 
volted,  and  was  never  afterwards  reduced. 

Philip  died  in  1448,  and  by  his  death  the  male  line 
of  the  ^  isconti  family  was  at  an  end.  The  ne.xt  law¬ 
ful  heir  was  Valentina  his  sister,  who  had  married  the 
duke  of  Orleans,  son  to  Charles  V.  of  France.  By  the 
contract  of  that  marriage,  the  lawful  progeny  of  it 
was  to  succeed  to  the  duchy  of  Milan  in  failure  of  the 
heirs  male  of  the  Visconti  family ;  but  this  succession 
was  disputed  by  Sforza,  who  had  married  Philip’s  na¬ 
tural  daughter.  It  is  certain,  however,  that  the  right¬ 
ful  succession  was  vested  in  the  house  of  Orleans  and 
the  kings  of  France  ;  and  therefore  though  the  Sfor¬ 
za  family  got  possession  of  the  duchy  for  the  present, 
Louis  XII.  afterwards  put  in  his  claim,  being  a  grand¬ 
son  to  John  Galeazzo.  For  some  time  he  was  success¬ 
ful  ;  but  the  French  behaved  in  such  an  insolent  man¬ 
ner,  that  they  were  driven  out  of  the  Milanese  by  the 
Swiss  and  Maximilian  Sforza.  The  Swiss  and  Mila¬ 
nese  were  in  their  turn  expelled  by  Francis  I.  who 
obliged  the  Sforza  family  to  relinquish  the  government 
for  a  pension  of  30,000  ducats  a-year.  Francis  Sforza, 
the  son  of  Maximilian,  however,  being  assisted  by  tlie 
emperor  and  the  pope,  regained  the  possession  of  the 
Milanese  about  the  year  1521  j  and,  eight  years  after, 
the  French  king,  by  the  treaty  of  Cambray,  gave  up 
his  claim  on  the  duchy. 

But,  in  fact,  the  emperors  of  Germany  seem  to  have 
had  the  fairest  title  to  the  Milanese  in  right  of  their  be¬ 
ing  for  a  long  time  sovereigns  of  Italy.  On  the  death 
of  Francis  Sforza,  therefore,  in  the  year  1536,  the  em¬ 
peror  Charles  V.  declared  the  Milanese  to  be  an  impe¬ 
rial  fief,  and  granted  the  investiture  of  it  to  his  son 
Philip  II.  king  of  Spain.  In  his  family  it  continued 
till  the  year  1706,  when  the  French  and  Spaniards 
were  driven  put  by  the  Imperialists,  and  the  emperor 
again  took  possession  of  it  as  a  fief.  It  was  confirmed 
to  his  house  by  the  treaty  of  Baden  in  1714,  by  tlie 
quadruple  alliance  in  1718,  and  by  the  treaty  of  Aix-la- 
Chapelle  in  1748. 

Tlie  duchy  of  Milan  Is  one  of  the  finest  provinces 
In  Italy.  It  is  bounded  on  the  south  bv  the  Apen- 
nine  mountains,  and  the  territory  of  Genoa  •,  on  the 
north  by  Switzerland  ;  on  the  cast  by  the  V  enetian 
^rritories,  and  the  duchies  of  Alantua,  Parma,  and 
Placentia  ;  and  on  the  west  by  Savoy,  Piedmont,  and 
Montferrat ;  extending  from  north  to  south  about  iCO 
miles,  and  from  east  to  west  about  108.  It  is  %vell 
watered  by  the  Tessiiio,  the  Sesia,  the  Adda,  the  Po, 
the  Gglio,  the  Lombro,  Serio,  Sec.  and  also  by  se¬ 
veral  canals  and  lakes.  Of  the  latter,  the  Lago  Alag- 
giore  is  between  30  and  40  miles  in  length,  and  in 
some  places  six  or  seven  miles  broad.  In  it  lie  the 
Borof»ea7i  inlands^  as  they  are  called,  viz.  Isola  Bella 


and  Ispla  Madre,  the  beauty  of  which  almost  exceeds  Milan. 
ima<rination  :  art  and  nature  seem  to  have  vied  wdth  ’  — y— 
one  another  in  embellishing  them.  In  each  of  them 
is  a  palace  with  delicious  gardens,  belonging  to.  the 
Boromean  family.  The  water  of  the  lake  is  clear 
and  of  a  greenish  colour,  and  abounds  with  fish.  The 
hills  with  which  it  is  surrounded  present  a  most  charm¬ 
ing  landscape,  being  planted  with  vines  and  chesnut 
trees,  interspersed  with  summer  houses.  There  is  a 
canal  running  from  it  towards  Switzerland,  with  which 
the  city  of  Milan  has  a  communication.  It  was  an¬ 
ciently  called  Lacus  Vej'ba7nis.  The  Lago  de  Como, 
which  was  called  by  the  Latin  poets  Lacus  Larius,  but 
had  its  modern  name  from  the  city  near  which  it  lies, 
extends  itself  about  30  miles  northward  from  Como, 
but  its  greatest  breadth  is  not  above  five  miles.  From 
the  Lago  Maggiore  issues  the  Tessino  j  and  from  that 
of  Como  the  Adda.  Of  the  other  lakes,  that  of  Lugano 
and  Guarda  aie  the  chief:  that  of  Guarda  was  ancient¬ 
ly  called  Be/iacus. 

The  trade  and  manufactures  of  this  duchy  consist 
principally  in  silk  stuffs,  stockings,  gloves,  and  hand¬ 
kerchiefs,  linen  and  woollen  cloth,  hardware,  curious 
w'orks  of  crystal,  agate,  hyacinths,  and  other  gems  j 
but  their  exports  are  usually  far  short  of  their  imports. 

It  produces  also  abundance  of  rice,  corn,  fruit,  wine, 
and  hemp.  Great  quantities  of  cheese  are  also  made 
here. 

In  the  year  1 767,  the  Austrian  government  of  Milan 
published  a  law,  by  which  all  the  rights  which  the  pope 
or  the  bishops  had  till  then  exercised  over  ecclesiastics, 
either  with  regard  to  their  eflects  or  persons,  was  trans¬ 
ferred  to  a  council  established  for  that  purpose  at  Mi¬ 
lan.  By  the  same  edict,  all  ecclesiastics  were  obliged 
to  .sell  the  estates  which  they  had  become  possessed  of 
since  the  year  1722  ;  dnd  no  subject,  whether  ecclesi¬ 
astic  or  secular,  was  to  go  to  Rome  to  solicit  any  fa¬ 
vour,  except  letters  of  indulgence,  without  the  consent 
of  the  said  council. 

This  duchy  was  subdued  by  the  French  in  the  year 
1796,  when  it  formed  a  part  of  the  Cisalpine  republic. 

When  hostilities  recommenced  in  I799>  again 

taken  by  the  allies,  but  afterwards  reconquered  by 
Bonaparte  in  1800.  From  this  period  it  formed  a  part 
of  the  kingdom  of  Italy,  till  the  overthrow  of  Bonaparte’s 
government  in  1814,  when  it  was  restored  to  Austria 
with  the  rest  of  Lombardy. 

Milan,  the  capital  of  the  duchy  of  that  name.  In 
Latin  Mcdiola7iuni,  is  a  large  city,  and  has  a  Avail 
and  rampart  round  it,  Avith  a  citadel  •,  yet  is  thought 
to  be  incapable  of  making  any  great  resistance. 

The  gardens  Avithin  the  city  take  up  a  great  deal  of 
ground.  In  the  citadel  is  a  foundeiy  for  cannon,  and 
an  ar.senal  furnished  AVith  arms  for  1 2,OCO  men. 

Milan  hath  experienced  a  great  variety  ol  fortune, 
having  been  subject  sometimes  to  the  French,  some¬ 
times  to  the  Spaniards,  aiid  sometimes  to  the  Germans. 

A  great  number  of  persons  of  rank  and  fortune  live 
in  it,  especially  during  the  Avintcr.  Ihe  ladies  in 
France  are  not  allow;  d  more  liberty  than  those  ol  this 
citv  :  even  the  austerities  of  the  monastic  life  are  so 
far  mitigated  here,  that  gentlemen  have  not  only  the 
libertv’ of  talking  with  the  nun.s,  and  of  l  allying  and 
laughing  at  the  grate,  but  also  of  joining  AvIth  them 
in  concerts  of  music,  and  of  spending  Avholc  afternoon.s 
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in  their  company.  The  place  where  the  hcau  mnnde 
take  the  air,  either  in  their  coaches  or  on  foot,  is  the 
rampart  betwixt  the  Porta  Orientale  and  the  Porta 
Tosd,  where  it  is  straight  and  broad,  and  extremely 
pleasant,  being  planted  with  white  mulberry  trees,  and 
commanding  a  prospect  on  one  side  of  the  open  country’, 
and  on  the  other  of  the  gardens  and  vineyards  between 
the  ramparts  and  the  city,  Milan,  which  is  said  to 
have  been  built  by  the  Gauls  about  200  years  after 
the  foundation  of  Rome,  contains  a  great  number  of 
stately  edifices,  as  churches,  convents,  palaces,  and 
hospitals.  The  cathedral  is  a  vast  pile,  all  of  marble  j 
and  is  the  largest  in  Italy,  except  that  of  St  Peters  at 
Rome.  .  It  is  449  feet  in  length,  275  in  breadth,  and 
238  in  height,  under  the  cupola.  Though  founded  in 
1386,  the  fa9ade  was  only  completed  a  few  years  ago 
by  order  of  Efnaparte.  Of  the  great  number  of  sta¬ 
tues  about  it,  that  of  St  Bartholomew,  just  flead  alive, 
with  his  skin  hanging  over  his  shoulders  •,  and  of  Adam 
and  Eve,  over  the  main  portal,  are  the  finest.  The 
pillars  supporting  the  roof  of  the  church  ai’c  all  of 
marble,  and  the  window's  finely  painted.  This  church 
contains  a  treasure  of  great  value,  particularly  a  shrine 
of  rock  crystal,  in  which  the  body  of  St  Charles  Bo- 
romaeo  is  deposited.  The  other  churches  most  worthy 
a  stranger’s  notice  are  those  ef  St  Alexander,  St  Je¬ 
rome,  St  Giovanni  dl  Casarotti  della  Passione,  that  of 
the  Jesuits,  and  of  St  Ambrose,  in  w'hich  lie  the  bo¬ 
dies  of  the  saint  and  of  the  kings  Pepin  and  Bernard. 
In  the  Ambrosian  college,  founded  by  Frederic  Bo- 
romseo,  16  professors  teach  gratis.  In  the  same  col¬ 
lege  is  also  an  academy  of  painting,  with  a  museum, 
and  a  library  containing  about  45,000  printed  books 
and  manuscripts  j  among  the  last  of  which  is  a  transla¬ 
tion  of  Josephus’s  History  of  the  Jews,  done  by  Rufi- 
nus  about  1 200  years  ago,  and  written  on  the  bark  of 
a  tree  j  St  Ambrose’s  works  on  vellum,  finely  illumi¬ 
nated  }  the  orations  of  Gregory  Nazianzen,  and  the 
works  of  Virgil,  In  folio,  with  Petrarch’s  notes.  In 
the  museum  arc  Leonard!  da  ^  iuci’s  mathematical 
and  mechanical  drawings,  in  1 2  large  volumes.  The 
seminaiy  for  sciences,  the  college  of  the  nobles,  the 
Helvetian  college,  and  the  mathematical  academy,  are 
noble  foundations,  and  stately  buildings.  Of  the  hos¬ 
pitals,  the  most  remarkable  arc  the  Lazaretto,  and 
that  called  the  great  hospital ;  the  latter  of  which  re¬ 
ceives  sick  persons,  foundlings,  and  lunatics,  and  has 
six  sm^ler  hospitals  depending  on  it,  with  a  revenue 
of  100,000  rix  dollars. 

The  number  of  the  inhabitants  of  this  city  Is  said 
to  be  about  130,000.  It  has  been  40  times  besieged, 
taken  20  times,  and  four  times  almost  entirely  demo¬ 
lished  ’,  yet  It  hath  always  recovered  itself.  It  is  said 
that  gunpowder  is  sold  here  only  by  one  person,  and 
in  one  place.  I’hc  houses  of  entertainment,  and  the 
ordinaries  here,  arc  represented  as  very  iudifl'erent. — 
Mr  Keysler  says,  it  is  not  unusual  for  young  travellers, 
when  they  go  to  any  of  the  taverns  in  Milan,  to  be 
asked,  “  whether  they  choose  a  U-tto for-mto,  or  female 
bedfellow,”  who  eontinues  masked  till  she  enters^  the 
bedchamber.  Milan  is  described  as  interior  to  1  urin 
both  in  beauty  and  convcniency,  many  of  the  streets 
being  crooked  and  narrow,  and  paper  windows  much 
more  frequent  than  in  that  city  ;  even  in  grand  pa¬ 
laces,  the  windows  axe  often  composed  promiscuously 


of  glass  and  paper.  There  are  four  theatres  in  the 
city  :  the  great  theatre  Della  Scala,  built  in  1778  ;  tliat  '■ 
of  the  Canobiana,  the  theatre  Re }  and  the  Carcano.  On 
the  right  of  the  Place  d’Armes  is  a  magnificent  am¬ 
phitheatre,  appropriated  to  horsemansliip  and  games, 
erected  during  the  French  rule.  Two  large  canals 
extend  from  hence,  the  one  to  the  I’essino,  and  tlic 
other  to  the  Adda  ;  the  Tessino  having  a  communica¬ 
tion  with  the  I.ago  Maggiore,  and,  by  a  canal,  with 
the  Sesia ;  and  the  Adda  issoing  from  the  Lago  di  Co 
mo,  and  having  a  communication  by  canals  with  the 
Lombro  and  Serio.  In  a  void  space  in  one  of  the 
streets  of  Mll.an,  where  stood  the  house  of  a  barber  who 
had  conspired  with  the  commissary  of  health  to  poison 
his  fellow  citizens,  is  erected  a  pillar  called  Cnlonnaltt- 
Jmne,  with  an  inscription  to  perpetuate  the  memory 
of  the  execrable  design.  The  environs  of  this  city 
are  very  pleasant,  being  adorned  with  beautiful  seats, 
gardens,  orchards,  &c.  About  two  Italian  miles 
from  it,  at  the  scat  of  the  Simonetti  family,  is  a  build 
ing,  that  would  have  been  a  masterjiiece  of  its  kind 
had  the  architect  designed  it  for  an  artificial  echo.  It 
will  return  or  repeat  the  report  of  a  pistol  above  60 
times  j  and  any  single  musical  instrument  well  touched 
w’ill  have  the  same  effect  as  a  great  number  of  instru¬ 
ments,  and  produce  a  most  surprising  and  delightful 
concert. 

Bonaparte  was  crowned  king  of  Italy  in  this  city  in 
May  I  805,  and  it  was  visited  by  the  emperor  of  Au¬ 
stria  in  i8t6.  It  is  now  the  capital  of  the  kingdom  of 
Venetian  Lombardy. 

According  to  Dr  Moore,  “  there  is  no  place  in  Italj", 
perhaps  in  Europe,  where  strangers  are  received  ic 
such  an  easy  hospitable  manner  as  at  Milan.  I  or- 
mcrly  the  Milanese  nobility  displayed  a  degree  ol 
splendour  .and  magnificence,  not  only  in  their  cntcr- 
tai-nments,  but  in  their  usual  style  of  living,  unknown 
in  any  other  country  of  Europe.  They  are  under  a 
necessity  at  present  of  living  at  less  cxpencc,  but  they 
still  show  the  same  obliging  and  hospitable  disposition. 
This  country  having,  not  very  long  since,  been  pos¬ 
sessed  by  the  French,  from  whom  it  devolved  to  the 
Spaniards,  and  from  them  to  the  Germans,  the 
troops  of  those  nations  have,  at  different  perieds,  had 
their  residence  here,  and  in  the  course  of  these  vi¬ 
cissitudes,  produced  a  stylo  of  manners,  and  stamped  a 
character  on  the  inhabitants  of  this  duchy,  diflerent 
from  what  prevails  in  any  other  |>art  of  Italy  ;  and 
nice  observers  imagine  they  perceive  in  Mil.inese  man 
ners,  the  politeness,  formality,  and  honcMy  imputed  to 
those  three  nations,  blended  with  the  ingenuity  na¬ 
tural  to  Italians.  In  Italy,  the  ladi.  -  have  no  notion  of 
quitting  their  earrlagi.s  at  the  public  walks,  and  nsii.g 
their  own  legs  .as  in  England  and  1  ranee.  On  - 
ing  the  number  of  servants,  and  the  splendour  of  the 
equipages  which  appear  1  very  evening  at  the  (  it  o  on 
the  ramparts,  one  would  not  -ui-pcet  that  degree  of 
depopulation,  and  diminution  of  wealth,  whirb  cw* 
are  assured  has  taken  place  within  tbi  e  few  y  ars  bM 
over  the  Milanese  ’,  and  wlileb  prnrn  d  from  the  littr 
densotne  nature  of  •.ume  late  taX'  .,  and  the  in 
anti  opprt  jive  manner  in  wliicb  tin  v  an-  ^ratln  n  d. 

Milan  is  .itnated  29  lra>.ui  s  N.  I  <'f  I"”",  it' 
N.  M.  of  Rome,  and  1.^3  ^.  E.  of  I’nris— I-.  I  -"-  • 

9.  1 1 .  N.  Lat.  45.  28. 
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MILBORN-port,  a  town  of  Somersetshu-e  in 
England,  seated  on  a  branch  of  the  river  Parret,  115 
miles  from  London.  Though  represented  in  parlia¬ 
ment,  it  is  no  market  town  nor  corporation ;  but  it 
appears  in  Domesday-book  to  have  had  a  market  once, 
and  56  burgesses.  It  is  in  a  manner  surrounded  by 
Dorsetshire.  Here  are  nine  capital  burgesses,  who 
yearly  choose  two  bailifi's,  that  have  the  government 
of  the  borough  under  them,  and  jointly  return  the 
members  to  parliament  with  the  two  stewards,  who 
are  chosen  yearly  out  of  nine  commonalty  stewards, 
and  have  the  custody  of  the  corporation-seal.  These 
two  stewards  also  distribute  the  profits  of  the  lands 
given  to  the  poor  here,  of  which  the  said  commonalty 
stewards  are  trustees.  The  number  of  inhabitants  in 
1811  was  loco,  of  houses  230.  W.  Long.  2.  37.  N. 
Lat.  50.  50. 

MILBROOK,  a  town  of  Cornwall,  on  the  west 
side  of  Plymouth  haven.  It  has  a  good  fishing  trade, 
and  has  formerly  furnished  our  fleet  with  many  able 
bands. 

MILDENHALL,  a  town  of  Suffolk,  seven  miles 
from  Newmarket,  12  from  Buiy,  and  70  from  I.on- 
don.  It  is  situated  on  the  river  Lark,  a  branch  ot  the 
Ouse,  with  a  harbour  for  boats,  and  contained  In  181 1, 
2493  inhabitants.  It  has  a  well  frequented  market 
on  Fridays.  Its  church  has  a  tower  or  steeple  120 
feet  high.  E.  Long.  o.  33.  N.  Lat.  52.  24. 

MILDEW,  is  said  to  be  a  kind  of  tliick,  clammy* 
sweet  juice,  exhaled  from,  or  falling  down  upon,  the 
leaves  and  blossoms  of  plants.  By  Its  thickness  and 
clamminess  it  prevents  perspiration,  and  hinders  the 
growth  of  the  plant.  It  sometimes  rests  on  the  leaves 
of  trees  In  form  of  a  fatty  juice,  and  sometimes  on  the 
ears  of  corn.  It  is  naturally  very  tougli  and  viscous, 
and  becomes  still  more  so  by  the  sun’s  heat  exhaling 
Its  more  fluid  parts  •,  by  which  means  the  young  cars 
of  corn  are  so  daubed  over,  that  they  can  never  arrive 
at  their  full  growth.  Bearded  wheat  is  less  subject  to 
the  mildew  than  the  common  sort  •,  and  it  is  observed 
that  newly  dunged  lands  arc  more  liable  to  mildew 
than  others.  The  best  remedy  is  a  smart  shower  of 
rain,  and  Immediately  afterwards  a  brisk  wind.  If 
the  mildew  is  seen  before  the  sun  has  much  power, 
it  has  been  recommended  to  send  two  men  into  the 
field  with  a  long  cord,  each  holding  one  end  ;  and 
(Rawing  this  along  the  field  through  the  ears,  the 
dew  will  be  dislodged  from  them,  before  the  heat  of 
the  sun  is  able  to  dry  It  to  that  viscous  state  in  which 
it  does  the  mischief.  Some  also  say,  that  lands  which 
have  for  many  years  been  subject  to  mildews,  have 
been  cured  of  it  by  sowing  soot  along  with  the  corn, 
or  immediately  after  it. 

Mr  J.  S.  Segar,  the  author  of  a  treatise  upon  this 
subject,  observes,  that  the  mildew  is  of  such  a  sharp 
corrosive  nature,  that  it  raises  blisters  on  the  feet  of 
the  shepherds  who  go  barefoot,  and  even  consumes  the 
hoofs  of  the  cattle.  He  suspects  that  it  possesses  some 
arsenical  qualities,  though  he  does  not  pretend  to 
affirm  this  positively.  Its  pernicious  influence,  ac¬ 
cording  to  him,  is  rendered  still  more  powerful  by  a 
variety  of  circumstances  j  such  as  sending  the  cattle  into 
the  fields  too  early  in  the  springs  their  drinking  water 
mixed  tylth  ice,  or  but  lately  thawed  j  their  being 
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kept  in  stables  that  are  too  close  and  filthy,  and  which  Mildew 
are  not  sufficient! v  aired.  The  same  author  considers  " 
the  mildew  as  a  principal  cause  of  epidemical  dIstem-  ^ 
pers  among  the  cattle.  The  mildew  producing  these 
diseases,  he  says,  is  that  which  dries  and  burns  the 
grass  and  leaves.  It  falls  usually  in  the  morning, 
particularly  after  a  thunder  storm.  Its  poisonous  qua¬ 
lity  (which  does  not  continue  above  24  hours)  never ' 
operates  but  when  It  ha.s  been  swallowed  immednitely 
after  its  falling.  The  disorder  attacks  the  stomach, 
is  accompanied  with  pimples  on  the  tongue,  loss  ot 
appetite,  a  desiccation  of  the  aliments  in  the  stomach, 
a  cough,  and  difficulty  of  respiration.  As  a  preserva¬ 
tive,  the  author  prescribes  purging  in  spring  and  in 
winter.  The  medicine  he  advises  is  composed  ot  30 
grains  of  sulphur  of  antimony,  and  60  grains  of  resin  of 
jalap.  He  is  against  vomiting,  and  every  thing  that  Is- 
of  a  heating  nature. 

MILE,  a  measure  of  length  or  distance,  containing 
eight  furlongs.  I  he  English  statute  mile  is  80  chain.s, 
or  1760  yards;  that  Is,  5280  feet. 

M  o  shall  here  give  a  table  of  the  miles  In  use  among 
the  principal  nations  of  Europe,  In  geometrical  paces, 

60, 030  of  which  make  a  degree  of  the  equator. 


Mile  of  Russia 

C(;oinetric;il  paces. 

75^ 

of  Italy 

1000 

of  England 

1200 

of  Scotland  and  Ireland 

1500 

Old  league  of  France 

1 500. 

The  small  league,  lin'd. 

2000 

'I'he  mean  league,  ibid. 

2500 

'I’he  great  league,  ibid. 

3000 

Mile  of  Poland 

3C00 

of  Spain 

3428 

of  Germany 

4C00 

of  Sweden 

5000 

of  Denmark 

5000 

of  Hungary 

6000 

MILETUS,  in  Anciejit  Geography,  a  town  of  Crete 
mentioned  by  Homer  ;  but  where  situated  does  not  ap¬ 
pear.  It  is  said  to  be  the  mother  town  of  Miletus  in 
Caria,  whither  a  colony  was  led  by  Sarpedon,  ]\Iinos’s 
brother,  (Ephorus,  quoted  by  Strabo).  Alilcsii,  the 
people,  (Ovid). 

Miletus,  iu  Ancient  Geography,  a  celebrated  town 
of  Asia  Minor,  on  the  confines  of  Ionia  and  Carla.  It 
was  the  capital  city  of  all  Ionia,  and  famous  both  for 
the  arts  of  war  and  peace.  It  was  situated  about  la 
stadia  south  of  the  mouth  of  the  river  Maeander,  near 
the  sea  coast.  It  was  founded  by  a  Cretan  colony  under 
Miletus,  the  companion  of  Bacchus  ;  or  (according  to 
others)  by  Neleus  the  son  of  Codrus  ;  or  by  Saipedon 
a  son  of  Jupiter.  It  has  successively  been  called 
Lflegcis,  Pithyuxa,  and  Anacloria.  The  inhabitants, 
called  MUesii,  were  very  powerful,  and  long  maintain¬ 
ed  an  obstinate  war  against  the  kings  of  Lydia. 
They  early  applied  themselves  to  navigation  ;  and 
planted  no  less  than  80  colonies,  or  (according  to 
Seneca^  380,  in  different  parts  of  the  world.  It  was 
the  only  town  that  made  head  against  Alexander,  and 
was  with  much  difficulty  taken.  It  gave  birth  to 
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Miletus  Tliales,  osie  of  the  seven  wise  men,  and  the  first  who 
(1  applied  himself  to  the  stiuly  of  nature.  It  was  also 

Milford,  country  of  Anaximander,  the  scholar  and  sucees- 
sor  of  Thales,  the  inventor  of  sun  dials  and  the  gno¬ 
mon,  and  the  first  that  published  a  geographical  map ; 
of  Anaximenes,  scholar  and  successor  to  the  forego¬ 
ing  j  and  of  other  great  men.  It  was  noted  for  its 
excellent  wool,  according  to  Virgil  ;  and  was  also  ce¬ 
lebrated  for  a  temple  and  oracle  of  Apollo  Didy- 
maeus.  This  famous  people,  from  being  powerful, 
becoming  afterwards  opulent  and  abandoned  to  plea¬ 
sures,  lost  both  their  riches  and  their  power. — At  pre¬ 
sent  it  is  called  by  the  Turks  Mela-t,  and  not  far  distant 
from  it  runs  the  ilvcr  Mseander.  St  Paul  going  from 
Corinth  to  Jerusalem  passed  by  Miletus,  and  as  he  went 
by  sea,  and  could  not  take  Ephesus  in  his  way,  he  caused 
the  bishops  and  priests  of  the  church  of  Ephesus  to 
come  to  Miletus  (Acts  xx.  15.  &:c.),  which  was  about 
12  leagues  from  them. 

MILFOIL,  or  Yarrow.  See  Achillea,  Botany 
Index. 

MILFORD,  a  town  of  North  America,  in  Sussex 
_  county,  in  the  Delaw'are  state,  is  situated  at  the  source 
of  a  small  river,  15  miles  from  Delaware  bay,  and  X50 
southward  of  Philadelphia.  I'his  town,  which  contains 
about  80  houses,  has  been  built,  except  one  house,  since 
the  revolution.  It  is  laid  out  with  much  taste,  and  is 
by  no  means  disagreealJe.  The  inhabitants  are  Epis¬ 
copalians,  Quakers,  and  Methodists. 

Milford  Haven,  one  of  the  finest  harbours  in 
Europe,  and  Indisputably  the  best  in  Britain,  is  situ¬ 
ated  in  Pembrokeshire  in  South  Wales,  and  lies  on 
the  north  side  of  the  Bristol  channel.  It  is  very  large, 
safe,  and  deep  •,  there  is  no  danger  of  going  in  or  olit 
with  the  tide,  or  almost  with  any  wind.  If  a  sliip 
comes  in  without  a  cable  or  anchor,  she  may  run- 
ashore  on  the  ooze,  and  there  He  safe  till  she  is  refitted; 
and  in  an  hour’s  time  she  may  get  out  of  the  harbour 
into  the  open  sea.  It  lies  extremely  convenient  tor 
ships  bound  from  the  English  or  Bristol  channels 
to  Ireland,  or  farther  west,  and  from  thence  to  the 
channels.  It  is  said,  that  lOCO  sail  of  any  size  may 
ride  secure  in  this  haven.  It  has  1 6  deep  and  safe 
creeks,  five  bays,  and  13  roads,  all  distinguished  by 
their  several  names.  The  spring  tide  rises  36  feet, 
so  that  ships  may  at  any  time  be  laid  ashore.  Dale 
harbour  is  .a  ready  outlet  for  small  vessels,  where  they 
may  ride  in  two  or  three  fathoms  at  low  water.— In 
the  reign  of  Queen  Elizabeth,  before  the  Spanish  inva¬ 
sion,  two  forts  were  begun  at  the  entrance  of  Mil¬ 
ford  Haven,  one  on  each  side,  called  Nang/e  and 
Da/e  blockhouses  ;  but  they  were  not  then  finished. — 
The  Stack  rock  rises  here  above  water,  lying  near  the 
middle  of  the  entrance  between  Nangle  and  Dale. 
Penermouth  is  the  opening  of  that  branch  of  llic  ha¬ 
ven  on  which  the  town  of  Pembroke  is  seated,  and 
where  the  customhouse  of  Alilford  is  kept.  T  be 
breadth  of  the  entrance  between  rock  and  rock  is 
but  200  yards  at  high  water,  and  1 1  2  at  low  water. 
I'here  is  a  ridge  of  rockv  ground  that  has  the  name 
of  Carr.'!,  which  runs  almo.st  across  .Milford  Haven, 
from  Peter  church  towards  Llandstadwcll,  where  It 
renders  the  landing  place  difficult  to  strangers,  from 
its  not  appearing  at  low  water.  I  he  gre  at  con^enl- 
cncc  of  this  harbour  is,  that  in  an  hour’s  time  a  diip 


may  be  in  or  out  of  it,  and  in  the  way  between  the  .Mijrorj 
Land’s  End  and  Ireland.  As  it  lies  near  the  month  || 
of  the  Severn,  a  ship  in  eight  or  ten  hours  may  be 
over  on  the  coast  of  Ireland,  or  oil  the  I.and’s  End  '  '  “ 
in  the  Engli.sh  channel  ;  and  a  vessel  may  get  out 
hence  to  the  west  much  sooner  than  from  either  Ply¬ 
mouth  or  Falmouth.  This  harbour  has  been  greatly 
Improved  by  new  works,  at  the  expcnce  of  the  go¬ 
vernment.  The  parliament  on  April  i.|.  1739  granted 
I0,000l.  for  fortifying  the  harbour  of  iMilforti,  all  of' 
which  was  expended  on  the  fort  at  Neyland,  which, 
however,  still  remains  unfinished. 

MILIARY,  in  general,  something  resembling  millet 
seed. 

Miliary  Fever.  See  Medicine  Index. 

MILITANT,  or  Church-militant,  denotes  the' 
body  of  Christians  while  here  on  earth. 

MILITARY,  something  belonging  to  the  soldiery 
or  militia. 

Military  Discipline,  the  training  of  soldiers,  and  the 
due  enforcement  of  the  laws  and  regulations  instituted 
by  authority  for  their  conduct. 

Next  to  the  forming  of  troops,  military  discipline  W 
the  first  object  that  presents  itself  to  our  notice  ;  it  if 
the  soul  of  all  armies  ;  and  unless  it  be  established 
amongst  thenv  with  great  prudence,  and  supported  with 
unshaken  resolution,  they  are  no  better  than  so  many 
contemptible  heaps  of  rabble,  which  are  more  dangerous 
to  the  very  state  that  maintains  them  than  even  its  de¬ 
clared  enemies. 

Military  E.recution,  the  ravaging  or  destroying  of 
a  countrv,  or  town,  that  refuses  to  pay'  the  contributlorT 
inflicted  upon  them. 

^Military  E.rercisc.  Sec  Exercise  and  Mords 

Command. 

MiLiTApv  State,  in  British  polity,  one  of  the  three 
divisions  of  ihe  laity.  Sec  I.AITY. 

This  state  Includes  the  whole  of  the  soldiery,  or 
such  persons  as  are  pccuHarlv  appointed  among  the 
rest  of  the  people  for  tire  safeguard  and  defence  of  the 
realm. 

In  a  land  of  liberty'.  It  is  extremely  dangerous  to 
make  a  distinct  order  of  the  profession  ol  arms.  In  ab¬ 
solute  monarchies,  this  Is  necessary  for  the  safety  of  the 
prince  ;  and  arises  from  the  main  principle  of  their 
constitution,  which  Is  that  of  governing  by  fear  ;  but, 
in  free  states,  the  prorcs''ion  of  a  soldier,  t.-ikcn  diigly 
and  merely  as  a  profession,  is  justly  an  object  ol  jia- 
inusy.  In  these  no  man  sbonhi  take  uji  anus  but  with 
a  view  to  defend  his  countrv-  and  Its  l.iws  ;  he  puts  not 
olV  the  citizen  when  he  oniers  the  camp  ;  but  it  i--  be¬ 
cause  he  is  a  citizen,  and  ivotiM  wish  to  eoiitlnuc  -so, 
that  he  makes  hiinsclt  lor  a  uhih'  a  ;oldi<r.  Ihe  laws 
thereforr,  and  constitution  of  these  kingdoms,  know  no 
such  state  a-,  that  of  a  perpetual  landing  oldu  r,  bml 
up  to  no  other  profession  than  ihai  ot  war ;  and  u 
was  not  till  the  reign  of  Henry  \  II.  that  the  kin  - 
of  England  had  so  much  as  a  gnard  about  th  ir  p;  r- 
sons. 

In  the  time  of  the  Anglo  Saxons,  as  apjn  .ii-s  from 
Edward  the  Coufi  or’s  l.iw*.  tlw  militsiv  f  ri  ol 
England  wa*  in  the  hands  of  lb  :  dukes  or  h.  ■  tor  ■, 
who  were  constituted  throii  'h  1  verv  p  o\inr  «  ' 

countv  in  the  kingdom  ;  hein-.-  taken  out  ol  lli.  ; 
pul  nobility,  and  iieh  af  ver  luo  t  rr  ■  l"r 
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\ngsapientes,Jid:les,  ct  ammosi.  Their  duty  was  to  lead 
'  and  regulate  the  English  armies  with  a  very  unlimited 
power  prout  eis  visum  fuerit,  ad  honorem  coronce  et  nti- 
litatem  regni.  And  because  of  this  great  power  they 
were  elected  by  the  people  in  their  full  assembly,  or 
folkmote,  in  the  same  manner  as  sheriffs  were  elected ; 
following  still  that  old  fundamental  maxim  of  the  Saxon 
constitution,  that  where  any  officer  was  entrusted  with 
such  power,  as,  if  abused,  might  tend  to  the  oppression 
of  the  people,  that  power  was  delegated  to  him  by  the 
vote  of  the  people  themselves.  So  too,  among  the  an¬ 
cient  Germans,  the  ancestors  of  our  Saxon  forefathers, 
they  had  their  dukes,  as  well  as  kings,  with  an  inde¬ 
pendent  power  over  the  military,  as  the  kings  had  over 
the  civil  state.  The  dukes  were  electiw,  the  kings  he¬ 
reditary  :  for  so  only  can  be  consistently  understood 
that  passage  of  Tacitus,  Rtges  ex  nobilitate,  df/ccs  cx 
‘Virtute  sumunt.  In  constituting  their  kings,  the  fa¬ 
mily  or  blood  royal  was  regarded  •,  in  choosing  their 
dukes  or  leaders,  warlike  merit ;  just  as  Ca;sar  relates 
of  their  ancestors  in  his  time,  that  whenever  they  went 
to  war,  by  way  either  of  attack  or  defence,  they  elect¬ 
ed  leaders  to  command  them.  This  large  share  of 
power,  thus  conferred  by  the  people,  though  intended 
to  preserve  the  liberty  of  the  subject,  was  perhaps  un¬ 
reasonably  detrimental  to  the  prerogative  of  the  crown  ; 
'and  accordingly  we  find  a  very  ill  use  made  of  it  bv 
Edric  duke  of  Mercia,  in  the  reign  of  King  Edmund 
Ironside  •,  who,  by  his  office  of  duke  or  beretoch,  was 
entitled  to  a  large  command  in  the  king’s  army,  and 
by  his  repeated  treacheries  at  last  transferred  the  crown 
to  Canute  the  Dane. 

It  seems  universally  agreed  by  all  historians,  that 
King  Alfred  first  settled  a  national  militia  in  this  king¬ 
dom,  and  by  his  prudent  discipline  made  all  the  sub¬ 
jects  of  his  dominions  soldiers  :  but  we  are  unfortu¬ 
nately  left  in  the  dark  as  to  the  particulars  of  this  his 
so  celebrated  regulation  j  though,  from  what  was  last 
observed,  the  dukes  seem  to  have  been  left  in  possession 
of  too  large  and  independent  a  power :  w’hich  enabled 
Duke  Harold,  on  the -death  of  Edward  the  Confessor, 
though  a  stranger  to  the  royal  blood,  to  mount  for  a 
short  space  the  throne  of  this  kingdom,  in  prejudice  of 
Edgar  Ethellng  the  rightful  heir. 

Upon  the  Norman  conquest,  the  feodal  law  was  in¬ 
troduced  here  in  all  its  rigour,  the  whole  of  which  is 
built  on  a  military  plan.  In  consequence  thereof,  all 
the  lands  in  the  kingdom  were  divided  into  what  were 
called  knight's  fees,  in  number  above  60,000  ;  and  for 
every  knight’s  fee,  a  knight  or  soldier,  miles,  was 
•bound  to  attend  the  king  in  his  wars,  for  40  days  in  a 
year  j  in  which  space  of  time,  before  w'ar  was  reduced 
to  a  science,  the  campaign  was  generally  finished,  and 
a  kingdom  either  conquered  or  victorious.  By  this 
means  the  king  had,  without  any  expence,  an  army  of 
60,000  men  always  ready  at  his  command.  And  ac¬ 
cordingly  we  find  one,  among  the  laws  of  William  the 
Conqueror,  which  in  the  king’s  name  commands  and 
firmly  enjoins  the  personal  attendance  of  all  knights  and 
others  ;  qttod  habeant  et  teneant  se  semper  in  armis  et 
equis,  nt  decet  ct  oportet :  et  quod  semper  sivt  prompti  et 
parati  ad  servitium  sunm  integrum  nobis  explendum  et 
peragendum,  cum  opus  adfuerit,  secundum  quod  debent 
de  fcodis  et  tenementis  suis  de  jure  nobis  faccre.  This 
personal  service  in  process  of  time  degenerated  into 
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pecuniary  commutations  or  aids  j  and  at  last  the  mi-  ]\xii;tan- 
htary  part  of  the  feodal  system  was  abolished  at  tjie  v— ^ 

Kestoration,  by  stat.  12  Car.  II.  c.  24.  See  Feodal 
Sijstem. 

In  the  mean  time,  we  are  not  to  imagine  that  the 
kingdom  was  left  wholly  w'ithout  defence  in  case  of 
domestic  insurrections,  or  the  prospect  of  foreign  in¬ 
vasions.  Besides  those  w'ho  by  their  military  tenures 
were  bound  to  perform  40  days  service  in  the  field,  first 
the  assize  of  arms,  enacted  27  Hen.  II.  and  afterwards 
the  statute  of  Winchester,  under  Edward  I.  obliged 
every  man,  according  to  his  estate  and  degree,  to  pro¬ 
vide  a  determinate  quantity  of  such  arms  as  were  then 
in  use,  in  order  to  keep  the  peace  ;  and  constables  were 
appointed  in  all  hundreds  by  the  latter  statute,  to  see 
that  such  arms  were  provided.  These  weapons  were 
changed,  by  the  statute  4  and  5  Ph.  and  M.  c.  2.  into 
others  of  inore  modern  service  5  but  both  this  and  the 
former  provisions  were  repealed  in  the  reign  of  James  I. 

While  these  continued  in  force,  it  was  usual  from  time 
to  time  for  our  princes  to  issue  commissions  of  array, 
and  send  into  every  county  officers  in  whom  they  could 
confide,  to  muster  and  array  (or  set  in  military  order) 
the  inhabitants  of  every  district ;  and  the  form  of  the 
commission  of  array  was  settled  in  parliament  in  the 
5  Hen.  l\  .  But  at  the  same  time  it  was  provided,  that 
no  man  should  be  compelled  to  go  out  of  the  kingdom 
at  any  rate,  nor  out  of  his  shire,  but  in  cases  of  urgent 
necessity  ;  nor  should  provide  soldiers  unless  by  consent 
of  parliament.  About  the  reign  of  King  Henry  VHI. 
and  his  children,  lord-lieutenants  began  to  be  introdu¬ 
ced,  as  standing  representatives  of  the  crown,  to  keep 
the  counties  in  military  order;  for  we  find  them  men¬ 
tioned  as  known  officers  In  the  statute  4  and  5  Ph.  and 
M.  c.  3.  though  they  had  not  been  then  long  in  use ; 
for  Camden  speaks  of  them  in  the  time  of  Queen  Eliza¬ 
beth  as  extraordinary  magistrates,  constituted  only  in 
times  of  difficulty  and  danger. 

In  this  state  things  continued  till  the  repeal  of  the 
statutes  of  armour  in  the  reign  of  King  James  I. ;  after 
which,  when  King  Charles  I.  had,  during  his  northern 
expeditions.  Issued  commissions  of  lieutenancy,  and  ex¬ 
erted  some  military  powers  which,  having  been  long  ex¬ 
ercised,  were  thought  to  belong  to  the  crown,  it  be¬ 
came  a  question  in  the  long  parliament,  how  far  the 
power  of  the  militia  did  inherently  reside  in  the  king  ;  * 
being  now  unsupported  by  any  statute,  and  founder! 
only  upon  Immemorial  usage.  This  question,  long  agi¬ 
tated  with  great  heat  and  resentment  on  both  sides,  be¬ 
came  at  length  the  immediate  eause  of  the  fatal  rupture 
between  the  king  and  his  parliament ;  the  two  houses 
not  only  denying  this  prerogative  of  the  crown,  the  le¬ 
gality  of  which  claim  perhaps  might  be  somewhat  doubt¬ 
ful  ;  but  aim  seizing  into  their  hands  the  entire  power 
of  the  militia,  the  illegality  of  which  step  could  never 
be  any  doubt  at  all. 

Soon  after  the  restoration  of  King  Charles  H.  when 
the  military  tenures  were  abolished,  it  was  thought  pro¬ 
per  to  ascertain  the  power  of  the  militia,  to  recognize 
the  sole  right  of  the  crown  to  govern  and  command 
them,  and  to  put  the  whole  into  a  more  regular  method 
of  military  subordination  :  and  the  order  in  which  the 
militia  now  stands  by  law,  is  principally  built  upon  the 
statutes  which  were  then  enacted.  It  is  true,  the  two 
last  of  them  are  apparently  repealed  ;  but  many  of  their 

provisions 
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Military  provisions  are  re-enacted,  with  the  addition  of  some  new 
regulations,  by  the  present  oiilitia  laws  j  the  general 
scheme  of  which  is  to  discipline  a  certain  number  of  the 
inhabitants  of  every  county,  chosen  by  lot  for  three 
years,  and  officered  by  the  lord- lieutenant,  the  deputy 
lieutenants,  and  other  principal  landliolders,  under  a 
commission  from  the  crown.  They  are  not  compellable 
to  march  out  of  their  counties,  unless  In  case  of  Invasion 
or  actual  rebellion,  nor  in  any  case  compellable  to 
march  out  of  the  liingdom.  They  are  to  be  exercised 
at  stated  times  ;  and  their  discipline  In  general  is  libe¬ 
ral  and  easy  •,  but,  when  drawn  out  into  actual  service, 
they  are  subject  to  the  rigours  of  martial  law,  as  neces- 
saiy  to  keep  them  In  order.  This  is  the  constitutional 
security  which  our  laws  have  provided  for  the  public 
peace,  and  for  protecting  the  realm  against  foreign  or 
domestic  violence  \  and  which  the  statutes  declare  as 
essentially  necessary  to  the  safety  and  prosperity  of  the 
kingdom. 

.  When  the  nation  was  engaged  In  war,  more  veteran 
troops  and  more  regular  discipline  were  esteemed  to  be 
necessary,  than  could  be  expected  from  a  mere  militia ; 
and  therefore  at  such  times  more  rigorous  methods  were 
put  in  use  for  the  raising  of  armies  and  the  due  regula¬ 
tion  and  discipline  of  the  soldiery,  which  are  to  he 
looked  upon  only  as  temporary  excrescences  bred  out  of 
the  distemper  of  the  state,  and  not  as  any  part  of  the 
permanent  and  perpetual  laws  of  the  kingdom.  For 
martial  law,  which  is  built  upon  no  settled  principles, 
but  Is  entirely  arbitrary  in  its  decisions,  is,  as  Sir  Mat¬ 
thew  Hale  observes,  in  truth  and  reality  no  law,  hut 
something  Indulged  rather  than  allowed  as  a  law.  The 
necessity  of  order  and  discipline  in  an  army  is  the  only 
thing  which  can  give  it  countenance  •,  and  therefore  it 
ought  not  to  be  permitted  in  time  of  peace,  when  the 
king’s  courts  are  open  for  all  persons  ^o  receive  justice 
according  to  the  laws  of  the  land.  Wherefore,  Thomas 
earl  of  Lancaster  being  convicted  at  Pontefract,  1 5  Ed¬ 
ward  II.  by  martial  law,  his  attainder  was  reversed 
I  Edward  HI.  because  it  was  done  in  time  of  peace. 
And  it  Is  laid  down,  that  if  a  lieutenant,  or  other,  that 
liath  commission  of  martial  authority,  doth  in  time  of 
peace  hang  or  otherwise  execute  any  man  by  colour  of 
martial  law,  this  is  murder  •,  for  it  is  against  ma^na 
fharla.  And  the  petition  of  right  enacts,  that  no  sol¬ 
dier -shall  be  quartered  on  the  subject  without  his  own 
consent ;  and  that  no  commission  shall  issue  to  proceed 
within  this  land  according  to  martial  law.  And  where¬ 
as,  after  the  Restoration,  King  Charles  II.  kept  np 
about  jooo  regular  troops,  by  his  own  authoritj,  for 
guards  and  garrisons,  which  King  James  II.  by  degrees 
increased  to  no  less  than  30,000,  all  paid  from  his  own 
civil  list ;  it  was  made  one  of  the  articles  of  the  bill  of 
rights,  that  the  raising  or  keeping  a  standing  army  with¬ 
in  the  kingdom  in  time  of  peace,  unless  it  be  with  con¬ 
sent  of  parliament.  Is  against  law. 

Rut  as  the  fashion  of  keeping  standing  armies  (which 
was  first  introduced  by  Charles  VI f.  in  Irauce  >445) 
has  of  late  years  universally  juevailed  over  I.urope 
(though  some  of  its  potentates,  being  unable  thtmselves 
to  maintain  them,  are  obliged  to  liave  recourse  to  richer 
jxjU'ei'S,  and  receive  subsidiary  pensions  for  that  pur¬ 
pose),  it  has  also  for  many  years  past  been  annually 
judgid  necessary  by  our  legislature  for  the  safety  of  the 
kingdom,  the  defence  of  the  possessions  of  the  crown  of 


Great  Britain,  and  the  preservation  of  the  balance  of  Military, 
power  in  Europe,  to  maintain  even  in  time  of  peace  a  v—^ 
standing  body  of  troops,  under  the  command  of  the 
crown  j  who  are  however  ipso facto  disbanded  at  the  ex¬ 
piration  of  every  year,  unless  continued  by  parliament. 

And  it  was  enacted  by  statute  10  M  illiam  III.  c.  1. 
that  not  more  than  1 2, coo  regular  forces  should  be  kept 
on  foot  in  Ireland,  though  paid  at  the  charge  of  that 
kingdom  ;  which  permission  is  extended  by  statute 
8  Geo.  III.  c.  13.  to  16,235  of  peace. 

To  prevent  the  executive  power  from  being  able  to 
oppress,  says  Baron  Montesquieu,  it  is  requisite  that 
the  armies  with  which  it  is  intrusted  should  consist  of 
the  people,  and  have  the  same  spirit  with  the  people ; 
as  was  the  case  at  Rome,  till  Marius  new-modelled  the 
legions  by  enlisting  the  rabble  of  Italy,  and  laid  the 
foundation  of  all  the  military  tyranny  that  ensued. 

Nothing  then,  according  to  these  principles,  ought  to 
be  more  guarded  against  in  a  free  state,  than  making 
the  military  power,  when  such  a  one  is  necessary  to  be 
kept  on  foot,  a  body  too  distinct  from  the  people. 

Like  ours,  therefore,  it  should  wholly  be  composed  of 
natural  subjects;  it  ought  only  to  be  enlisted  fora  short 
and  limited  time  ;  the  soldiers  also  should  live  inter¬ 
mixed  with  the  people  ;  no  separate  camp,  no  barracks, 
no  inland  fortresses  should  be  allowed.  And  perhaps  it< 
might  be  still  better,  if,  by  dismissing  a  stated  number, 
and  enlisting  others  at  every  renewal  of  their  term,  a 
circulation  could  be  kept  up'  between  the  army  and  the 
people,  and  the  citizen  and  the  soldier  be  more  inti¬ 
mately  connected  together. 

To  keep  this  body  of  troops  in  order,  an  annual  act 
of  parliament  likewise  passes,  “  to  punish  mutiny  and 
desertion,  and  for  the  better  payment  of  the  army  and 
their  quarters.”  This  regulates  the  manner  in  which 
they  are  to  be  dispersed  among  the  several  inn-kcejn-rs 
and  victuallers  throughout  the  kingdom  ;  and  establishes 
a  law  martial  for  their  government.  By  this,  among 
other  things,  it  is  enacted,  that  if  any  officer  or  soldier 
shall  excite,  or  join  any  mutiny,  or,  knowing  of  it, 
shall  not  give  notice  to  the  commanding  officer,  or  shall 
desert,  or  list  in  any  other  regiment,  or  sleep  u|ioii  his 
post,  or  leave  it  before  he  is  relieved,  or  liold  corres¬ 
pondence  with  a  rebel  or  eneiby,  or  strike  or  use  vio¬ 
lence  to  his  superior  offi'cer,  or  shall  disobey  In-,  lawful 
commands  ;  such  offender  shall  stiller  such  jiunishincnt 
as  a  court  martial  shall  inllict,  though  it  extend  to  death 
itself. 

However  c'xpedient  the  most  strict  regulations  may 
he  in  time  of  actual  war,  yet  in  times  of  proltiuiid 
peace,  a  little  relaxation  of  military  ligour  would  not, 
one  should  hn|>e,  be  productive  ol  much  iiiconvenitiic: 

And,  upon  this  principle,  I  hough  l>y  our  standing  lavv- 
(stlll  remaining  in  force,  though  not  attended  to'  de¬ 
sertion  in  tune  ol  vvar  is  niatle  lelony  without  f-’iielii 
of  clergy,  and  the  ollcnce  i^  triable  by  a  jury,  and  be¬ 
fore  the  jndge.s  of  thi'  comnioii  law  ;  yet,  by  our  mi¬ 
litia  laws  before  mentioned,  a  much  lighter  punishment 
is  inllicted  for  desertion  in  tinw  of  p<  aec.  V-,  by  the 
Roman  law  also,  dem  ition  in  time  of  war  wa-  puni'h 
ed  with  death,  but  more  mildly  in  time  of  lianqui! 
litv.  But  our  mutiny  act  mak.  s  no -tn  h  disimelu-u 
for  anv  of  the  faults  above  mention  d,  are  cqo  .'Iv  b( 
all  times,  punishable  with  dc<ath  itsell,  il  a  court  m-r 
tial  shall  think  proper.  Thi;  discretionary  po  ■  r  ol 
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R.’illtarj'.  tlie  coart  martial  is  indeed  to  te  guided  by  tiie  direc- 
— v-^  tions  of  the  crown  ;  which,  with  regard  to  military 
offences,  has  almost  an  absolute  legislative  power.  “  His 
Majesty  (says  the  act)  may  form  articles  of  rvar,  and 
constitute  courts  martial,  with  power  to  try  any  crime 
by  such  articles,  and  inflict  such  penalties  as  the  articles 
direct.”  A  vast  and  most  important  trust !  an  unlimit¬ 
ed  power  to  create  crimes,  and  annex  to  them  any  pu¬ 
nishments  not  extending  to  life  or  limb  !  These  are  in¬ 
deed  forbidden  to  be  inflicted,  except  for  crimes  decla¬ 
red  to  be  so  punishable  by  this  act  •,  which  crimes  we 
have  just  enumerated,  and  among  whidi,  we  may  ob¬ 
serve,  that  any  disobedience  to  lawful  commands  is  one. 
Perhaps  in  some  future  revision  of  this  net,  which  Is 
in  many  repects  hastily  penned,  it  may  be  thought 
worthy  the  wisdom  of  parliament  to  ascertain  the  li¬ 
mits  of  military  subjection,  and  to  enact  express  articles 
of  war  for  the  government  of  the  army,  as  is  done  for 
the  government  of  the  navy  5  especially  as,  by  our  pre¬ 
sent  constitution,  the  nobility  and  gentry'  of  the  king¬ 
dom,  who  serve  their  country  as  militia  oflicers,  are  an¬ 
nually'  subjected  to  the  same  arbitrary  rule  during  their 
time  of  exercise. 

One  of  the  greatest  advantages  of  our  law  is,  that 
not  only  the  crimes  them.selves  which  it  punishes,  but 
also  the  penalties  which  it  inflicts,  are  ascertained  and 
notorious  :  nothing  is  left  to  arbitrary  discretion  :  the 
king  by  his  judges  dispenses  what  the  law  has  previ¬ 
ously  ordained,  but  is  not  himself  the  legislator.  How 
much,  therefore,  is  it  to  be  regretted,  that  a  set  of 
men,  whose  bravery  has  so  often  preserved  the  llhertics 
of  their  counti'y,  should  he  reduced  to  a  state  ot  servi¬ 
tude  In  the  midst  of  a  nation  ol  ircemen  ;  for  Sir  Ld- 
ward  Coke  will  inform  us,  that  it  is  one  ot  the  ge- 
Jilackat.  nuine  marks  of  servitude,  to  have  the  law,  which  is 
Comment,  our  rule  of  action,  either  concealed  or  precarious  ; 

Miacra  cst  scrvitu^,  ubi  jus  est  j'as;i/m  cut  iitcognifinii. 
Nor  is  this  state  of  servitude  quite  consistent  with  the 
maxims  of  sound  policy  observed  by  oilier  free  na¬ 
tions.  For  the  greater  the  general  liberty  is  \vliicli 
anv  state  enjoys,  the  more  cautious  has  it  usually  been 
in  iiitroduciiig  slavery  in  any  particular  order  or  jiro- 
fession.  These  men,  as  Karon  Montcstjuieir  olreei-ves, 
seeing  the  liberty  which  oIIkm-s  possess,  and  which  they 
themselves  are  excluded  fiom,  arc  apt  (like  eunuchs 
in  the  eastern  seraglios)  to  live  in  a  state  of  perpetual 
envy  and  hatred  towards  the  rest  of  the  connnunlty, 
and  indulge  a  malignant  pleasure  in  contributing  to  de¬ 
stroy  those  privileges  to  which  they  can  never  be  ad¬ 
mitted.  Hence  have  many  free  states,  by  departing 
from  this  rule,  been  endangered  by  the  revolt  ot  their 
slaves  j  while,  in  absolute  and  despotic  governments, 
w’here  no  real  liberty  exists,  and  consequently  no  Invi¬ 
dious  comparisons  can  be  formed, -such  incidents  are  ex¬ 
tremely  rare.  ^I'wo  precautions  are  therefore  advised  to 
be  observed  in  all  prudent  and  free  governments :  i .  1  o 
prevent  the  introduction  of  slavery  at  all  :  or,  2.  If  It 
be  already  introduced,  not  to  intrust  those  slaves  with 
arms  who  will  then  find  themselves  an  overmatch  for 
the  freemen.  Much  less  ought  the  soldiei-y  to  bo  an 
exception  to  the  people  in  general,  and  the  only  state 
of  servitude  in  the  nation. 

But  as  soldiers,  by  this  annual  act,  are  thus  put  in 
a  worse  condition  than  any  other  subjects  ;  so,  by  the 
humanity  of  our  standing  laws,  they  are  in  some  cases 


put  in  a  mucli  better.  By  statute  43  Eliz.  c.  3.  a  Mi’itary 
weekly  allow'ance  is  to  be  raised  in  every  county  for  tj^ 
the  relief  of  soldiers  that  are  sick,  hurt,  and  maimed  ; ,  . 

not  forgetting  the  royal  hospital  at  Chelsea  for  such  as  ' 
are  worn  out  in  their  duty.  Officers  and  soldiers, 
that  have  been  in  the  king’s  service,  are  by  several  sta¬ 
tutes,  enacted  at  the  close  of  several  wars,  at  liberty 
to  use  any  trade  or  occupation  they  are  fit  for,  in  any 
town  in  the  kingdom  (except  the  two  universities), 
notwithstanding  any  statute,  custom,  or  charter  to  the 
contrary.  And  soldiers  in  actual  military  service  may 
make  nuncupative  wills,  aud  dispose  of  their  goods, 
wages,  aud  other  personal  chattels,  without  these 
forms,  solemnities,  and  exjieuces,  %vhich  tlve  law  re¬ 
quires  in  other  Cases.  Our  law  does  not  indeed  extend 
this  privilege  so  far  as  the  civil  law,  which  carried 
it  to  an  extreme  that  borders  upon  the  ridiculous  : 
for  if  a  soldier,  in  the  article  of  death,  wrote  any 
thing  in  bloody  letters  on  his  shield,  or  in  the  dust  of 
the  Geld  with  his  sword,  it  %vas  a  very  good  military 
testament. 

Military  Court.  Sec  Chivalry,  Co?/rf  of. 

M1UT.4RY  Tenures.  See  Tenure,  FEOD.iL  Sys- 
tan,  and  Knight. 

Militap.y  JFays  fiev  7iu’litares'),  arc  the  large  Eo- 
man  roads  which  Agrippa  procured  to  be  made  through 
the  empire  in  the  time  of  Augustus,  for  the  more  con¬ 
venient  marching  of  troops  and  conveyance  of  carriages. 

N.  Bcrgier  has  written  the  h!sloi7  of  the  origin,  pro¬ 
gress,  and  ama'/.Ing  extent,  ol  these  military  roads,  which 
were  paved  from  the  gates  of  ilomc  to  the  extreme 
parts  of  the  empire.  See  ^^'AY. 

MILFITA,  in  general,  denotes  the  body  of  soldiers, 
or  those  who  make  pvolession  ol  arms. 

Ju  a  more  restrained  sense,  militia  denotes  the  train¬ 
ed  hands  of  a  town  or  coimtiy,  who  arm  themselves, 
upon  a  short  warning,  for  their  own  defence.  So  that, 

111  this"  sense,  militia  is  opposed  to  regular  or  stated 
troops.  See  jMilitajiy  Stale,  and  Feodal  Systeiu. 

MlLlUiM,  Millet,  a  geiuis  of  plants,  belonging  to 
the  triaiidria  class  5  and  in  the  natural  method  ranking 
iiiuler  the  qlh  order,  GraiUtna.  Sec  Botany  J/idc.v. 

■  i\H].,K,  a  well  known  fluid,  prepared  by  nature  in 
the  breasts  of  women,  and  the  udders  of  other  ani¬ 
mals,  for  the  nourishment  of  their  young. — According 
to  Dr  Cullen'*,  milk  is  a  connecting  and  iiitermedlalc  * 
substance  hctw'cen  animals  and  vegetables.  It  seems  4jaL  Med. 
Immediately  to  be  secreted  from  the  chyle,  both  being 
a  white  liquor  of  the  same  consistence  :  it  is  most  co¬ 
piously  secreted  after  meals,  ami  of  an  acescent  nature. 

In  most  animals  who  live  on  vegetables,  the  milk  is 
acescent  5  and  it  is  uncertain,  though  at  the  same  time 
no  observation  proves  the  contrary,  whether  it  is  not 
so  likewise  in  carnivorous  animals.  But,  whatever  be 
in  this,  it  is  certain,  that  the  milk  of  all  animals  who 
live  on  vegetables  is  acescent.  Milk  being  derived 
from  the  chyle,  we  thence  conclude  its  vegetable  na¬ 
ture  for  in  those  who  live  on  both  promiscuously, 
more  milk  is  got,  and  more  quickly,  from  the  vege¬ 
table  than  the  animal  food.  Milk,  however,  is  not 
purely  vegetable  •,  though  we  have  a  vegetable  liquor 
that  resembles  Its  taste,  consistence,  colour,  acescency, 
and  the  separability  of  the  oily  part,  viz.  an  emulsion 
of  the  nuccs  oleosrn  ami  farinaceous  substances.  But 
these  want  the  coagulable  part  of  milk,  which  seems 

to 
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to  bs  of  animal  nature,  approacliing  to  that  of  the 
coagulable  lymph  of  the  blood.  Milk,  then,  seems 
to  be  of  an  intermediate  nature,  between  chyle  taken 
up  from  the  intestines  and  the  fully  elaborated  animal 
fluid. 

Its  eontents  are  of  three  kinds  :  ist.  An  oily  part, 
wiiici),  Avhatever  may  be  said  eoncernlng  the  origin  of 
other  oils  in  the  body,  is  certainly  immediately  derived 
from  the  oil  of  the  vegetables  taken  in ;  as  with  these 
it  agrees  very  exactly  in  its  nature,  and  Would  entirely, 
if  we  could  separate  it  fully  from  the  coagulable  part. 
Another  mark  of  their  agreement  is  the  separability, 
which  proves  that  the  mixture  has  been  lately  attempt¬ 
ed,  but  not  fully  performed.  2dly,  Besides  this  oily, 
there  is  a  proper  coagulable  part :  And,  3dly,  Much 
water  accompanies  both,  in  which  there  is  dissolved 
a  saline  saccharine  substance.  These  three  can  be  got 
separate  in  cheese,  butter,  and  whey ;  but  never  per¬ 
fectly  so,  a  part  of  each  being  always  blended  with 
every  other  part.  / 

Nothing  is  more  common,  from  what  has  been  said 
of  its  immediate  nature,  than  to  suppose  that  it  re¬ 
quires  no  assimilation  ;  and  hence  has  been  deduced  the 
reason  of  its  exhibition  In  the  most  weakly  state  of  the 
human  body.  But  wherever  we  can  examine  milk, 
we  always  find  that  it  coagulates,  sufiers  a  decompo¬ 
sition,  and  becomes  acescent.  Again,  Infants,  who 
feed  entirely  oh  milk,  are  always  troubled  with  eruc¬ 
tations,  which  every  body  observes  are  not  of  the  same 
quality  with  the  food  taken  j  and  therefore  it  appears, 
that,  like  all  other  food,  milk  turns  naturally  acescent 
in  the  stomach,  and  only  enters  the  chyle  and  blood  in 
consequence  of  a  new  recomposition.  It  approaches  then 
to  the  nature  of  vegetable  aliment,  but  is  not  capable 
of  its  noxious  vinous  fermentation,  and  therefore  has 
an  advantage  over  it  •,  neither  from  this  quality,  like 
animal  food,  is  it  heating  In  the  stomach,  and  produc¬ 
tive  of  fever;  though  at  the  same  time,  from  its  quan¬ 
tity  of  coagulable  matter,  it  is  more  nourishing  than 
vegetables. 

Milk  is  the  food  most  universally  suited  to  all  ages 
and  states  of  the  body  ;  but  it  seems  chiefly  designed  by 
nature  as  the  food  of  infants.  When  animals  are  in 
the  foetus  state,  their  solids  are  a  perfect  jelly,  inca¬ 
pable  of  an  assimilatorv  power.  In  such  state  nature 
has  perfectly  assimilated  food,  as  the  albumen  ovi  in 
the  oviparous,  and  in  the  viviparous  animals  certainly 
somewhat  of  the  same  kind,  as  it  was  necessary  the 
vessels  should  be  filled  with  such  a  fluid  as  would  make 
way  for  an  after  assimilation.  M  hen  the  infant  has 
attained  a  considerable  degree  of  firmness,  as  when  it 
is  separated  from  the  mother,  yet  such  a  degree  of 
weakness  still  remains  as  makes  somewhat  of  the  same 
indication  necessary ;  It  behoves  the  iiitant  to  have  an 
alkalescent  food  ready  prepared,  and  at  the  same  time 
its  noxious  tendency  to  be  avoided.  Milk  then  is 
given,  \vhich  is  alkalescent,  and,  at  the  same  time, 
iias  a  sufficient  quantity  of  acidity  to  correct  that  alka- 
lesccncv.  As  tlie  body  advances  in  growth,  and  the 
alkalescent  tendency  is  greater,  the  animal,  to  oliviate 
that  tendency,  is  led  to  take  vegetable  food,  as  more 
suited  to  its  strength  of  assimilation. 

Dr  Cullen  observes,  that  milk  is  iuited  to  almost  all 
temperaments  ;  and  it  is  even  so  to  stomachs  di'^posed 
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to  acescency,  more  than  those  substances  which  have  Milk, 
undergone  the  vinous  fermentation  ;  nay,  it  even  cures  — 
the  heartburn,  checks  vinous  fermentation  ;  and  pre¬ 
cipitates  the  lees,  when,  hy  renewal  of  fermentation, 
the  wine  happens  to  be  fouled.  It  therefore  very  pro¬ 
perly  accompanies  a  great  deal  of  vegetable  aliment  : 
altiiongh  sometimes  its  actscency  is  troublesome,  ei¬ 
ther  from  a  large  proportion  taken  in,  or  from  the  de¬ 
gree  of  it ;  for,  according  to  certain  unaccountable  cir¬ 
cumstances,  different  acids  arc  formed  in  the  stomach 
in  different  states  of  the  body  ;  in  a  healtfiy  body  r.  g. 
a  mild  one ;  in  the  hypochondriac  disease  sometimes, 
one  of  a  very  acrid  qualitv.  M  ben  the  acidity  of 
milk'  Is  carried  to  a  great  degree,  it  may  prove  re¬ 
markably  refrigerant,  and  occasion  cold  crudities,  and 
the  recurrence  of  intermittent  fevers.  To  take  the 
common  notion  of  Its  passing  unchanged  into  the 
blood,  it  can  sntfer  no  solution.  But  it  we  admit  its 
coagulum  iu  the  stomach,  then  it  may  be  reckoned 
among  soluble  or  insoluble  foods,  according  as  that 
coagulum  is  more  or  less  tenacious.  Formerly  rennet, 
which  is  em[>loved  to  coagulate  milk,  was  thoiiglit  an 
acid ;  but,  from  late  observations,  it  appears,  that,  it 
it  be  an  acid,  it  is  very  different  from  other  acids,  and 
that  its  coagulum  is  stronger  than  that  produced  by  acids. 

It  has  been  imagined,  that  a  rennet  is  to  he  found  in 
the  stomachs  of  all  animals,  which  causes  coagulation  of 
milk  ;  but  according  to  Dr  Cullen  the  coagulation  of 
milk  seems  to  be  owing  to  a  weak  acid  in  the  stomach, 
the  relics  of  our  vegetable  food,  inducing,  in  healthy 
persons,  a  weak  and  soluble  coagulum  :  but  in  different 
stomachs  this  may  he  very  difterent,  in  these  In  coming 
lieay'y  and  less  soluble  food,  and  sometimes  even  eva¬ 
cuated  in  a  coagulated  undissolved  state  both  hy  sto¬ 
mach  and  stool. 

As  milk  is  ascescent,  it  may  he  rendered  sometimes 
purgative  by  mixing  with  the  bile  ;  and  .«ome  examples 
of  this  have  been  remarked.  Alore  commonly,  how¬ 
ever,  it  is  reckoned  among  those  foods  which  occasion 
costivcncss. 

lloflinan,  in  his  experiments  on  milk,  found  that 
all  kinds  of  it  contained  much  water ;  and  when  this  ' 
was  dissipated,  found  tlie  residuums  \ery  diflereiit  in 
tlieir  .solubility.  But  wc  must  not  thence  coiicliidi , 
that  the  same  insolubility  takes  place  in  the  stomach  ; 
for  extracts  made  from  vegetables  wltli  water  are  often 
very  insoluble  substances,  and  hardly  dilliisible  throiieii 
water  itself;  therefore,  in  Hoffman's  c.vtracts,  it  we 
may  so  call  them,  of  milk,  somew  hat  of  the  same  kind 
might  have  appeared ',  and  tlie.se  sub-uiices,  whieli  in 
tlieir  natural  state  were  not  so,  might  appear  sery  in¬ 
soluble.  However,  wc  may  allow  that  milk  F-  always 
somehow  insoluble  in  the  intestines,  as  it  ii  ol  .1  diynur 
nature,  and  as  cheese,  &.c.  is  very  eo-llve.  .Viid  tins 
efl'cet  shows  that  milk  Is  always  coagulat.  d  in  the  sti.- 
inach  ;  for  if  it  remained  fluid,  no  f.ec.  s  would  be 
produced,  whereas  sometim.-^  very  hard  oms  an-  ob¬ 
served.  In  the  blood  vt-isi-ls,  from  it-s  animal  iialurr, 
it  may  be  considered  as  nutritious  ;  but  w  b.  n  w.-  cm 
bider  ’its  vegetable  contents,  ami  acesceney  in  tlie  pnin.e 
vi  e,  we  find  that,  like  animal  food,  it  d..e-.  not  excite 
that  degree  of  fever  in  the  time  of  di'^r-ti  >n,  ami  lliat 
from  its  acescenev  it  will  ri'sist  putrctactu  n.  Hrnre 
its  use  in  hectic  fever-,  which,  whattv  r  be  tbeif  eausc, 
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appear  only  to  te  exacerbations  of  natural  feverish  pa¬ 
roxysms,  which  occur  twice  every  clay,  commonly  af¬ 
ter  meals,  and  at  night.  To  obviate  these,  therefore, 
we  give  such  an  aliment  as  produces  the  least  exacer¬ 
bation  of  these  fevers  ;  and  of  this  nature  is  milk,  on 
account  of  its  acescent  vcgetalile  nature. 

There  appears  also  somewhat  peculiar  to  milk,  which 
requires  only  a  small  exertion  of  the  animal  powers  in 
order  to  its  assimilation  j  and  besides,  in  hectic  com¬ 
plaints  there  is  wanted  an  oily,  bland  food,  approach¬ 
ing  to  the  animal  nature  ;  so  that  on  all  these  accounts 
milk  is  a  diet  peculiarly  adapted  to  them,  and,  in  ge¬ 
neral,  to  most  convalescents,  and  to  those  of  inflam¬ 
matory  temperaments.  So  far  of  milk  in  general.  e 
shall  now  speak  of  the  particular  kinds  which  arc  in 
common  use. 

The  milks  of  women,  mares,  and  asses,  agree  very 
much  in  their  qualities,  being  very  dilute,  having  little 
solid  contents,  and,  when  evaporated  to  diyness,  having 
these  veiw  soluble,  containing  much  saccharine  matter, 
of  a  very  ready  acescenty,  and,  when  coagulated,  their 
coagulum  being  tender  and  easily  broke  down.  From 
this  view  they  have  less  oil,  and  seem  to  have  less  coa- 
Gulable  matter  than  the  rest. 

The  milks  of  cows,  sheep,  and  goats,  agree  in  op¬ 
posite  qualities  to  the  three  just  mentioned  •,  but  here 
there  is  somewhat  more  of  gradation.  Cows  milk 
comes  nearest  to  the  former  milk  :  goats  milk  is  less 
fluid,  less  sweet,  less  flatulent,  has  the  largest  propor¬ 
tion  of  insoluble  part  after  coagulation,  and  indeed  the 
largest  proportion  of  coagulable  part  ;  its  oily  and  co- 
agulable  parts  are  not  spontaneously  separable,  never 
throwing  out  a  cream,  or  allowing  butter  to  be  rea¬ 
dily  extracted  from  it.  Hence  the  virtues  of  these 
milks  are  obvious,  being  more  nourishing,  though  at  the 
same  time  less  easily  soluble  in  weak  stomachs,  than  the 
three  first,  less  acescent  than  these,  and  so  more  rarely 
laxative,  and  peculiarly  fitted  for  the  diet  of  conva¬ 
lescents  without  fever.  The  three  first  again  are  less 
nourishing,  more  soluble,  more  laxative,  as  more  aces¬ 
cent,  and  adapted  to  the  convalescents  with  fever. 

These  qualities.  In  particular  milks,  are  considerably 
divei-sified  by  diflierent  circumstances.  First,  Diftercnt 
animals,  living  on  the  same  diet,  give  a  considerably 
different  milk  j  for  there  seems  to  he  something  in  the 
constitution,  abstracting  from  the  aliment,  which  con¬ 
stitutes  a  considerable  diversity  of  milk,  not  only  in  the 
same  species  of  animals,  but  also  in  the  some  animal, 
at  different  ages,  and  at  different  distances  alter  deli- 
\  ei-y ;  this  applies  to  the  choice  of  nurses.  Secondly, 
Milk  follows  the  nature  of  the  aliment  more  than  any 
other  juice  in  the  human  body,  being  more  or  less  fluid 
and  dilute,  more  or'  less  solid  and  nourishing,  in  pro¬ 
portion  as  these  qualities  are  more  or  less  in  the  ali¬ 
ment.  I'he  nature  of  the  aliment  differs  according  to 
its  time  of  growth,  c.  g.  old  grass  being  always  found 
more  nourishing  than  young.  Aliment,  too,  is  always 
varied  according  to  the  season,  as  that  is  warm  or  dry, 
moist  or  cloudy. 

The  milk  of  each  particular  kind  of  animal  is  fitter 
for  particular  purposes,  when  fed  on  proper  food. — 
Thus  the  cow  delights  in  the  succulent  herbage  of  the 
vale  :  if  the  sheep  be  fed  there  lie  certainly  rots,  hut 
OB  the  higher  and  more  dry  side  of  the  mountain  he 


feeds  pleasantly  and  bealtliy  5  while  the  goat  never 
stops  near  the  bottom,  but  ascends  to  the  craggy  sum-  ^ 
mit :  and  certainly  the  milks  of  these  animals  are  al¬ 
ways  best  on  their  proper  soil,  and  that  of  goats  Is  best 
on  a  mountainous  country.  From  a  dissertation  of 
Linnaeus,  we  have  many  observations  concerning  the 
div'ersity  of  plants  on  which  each  animal  chooses  to 
feed.  All  the  Swedish  plants  which  could  be  collect¬ 
ed  together,  were  presented  alternately  to  domestic 
animals,  and  then  It  appeared  that  the  goat  lived  on 
the  greatest  variety,  and  even  on  many  which  were  poi¬ 
sonous  to  the  rest  •,  that  the  cow  chose  the  lli'st  succu¬ 
lent  shoots  of  the  plant,  and  neglected  the  fructifica¬ 
tion  j  which  last  was  preferred  by  the  goat.  Hence 
may  he  deduced  rules  concerning  the  pasturage  of  dif¬ 
ferent  animals  5  c.  g.  Farmers  find,  that,  in  a  pasture 
whicli  was  only  fit  to  feed  »  certain  number  of  sheep, 
an  equal  number  of  gouts  may  be  introduced,  while 
the  sheep  are  no  less  nourished  than  before. 

It  is  not  easy  to  assign  tlie  difference  between  milk 
fresh  drawn  and  that  detained  in  the  open  air  for  some 
time  :  hut  certainly  there  is  some  material  one,  other¬ 
wise  nature  universally  would  not  have  directed  infants 
to  sucking  ;  and  indeed  it  seems  better  than  the  other, 
fitted  for  digestion  and  nourishment.  Physicians  have 
supposed  that  this  depended  on  the  evaporation  of  some 
spf.  rector  :  hut  our  author  cannot  conceive  any  such, 
except  common  water  here  j  and  besides,  these  volatile 
parts  can  hardly  be  nutritious.  A  more  plausible  ac¬ 
count  seems  deducible  from  mixture ;  milk  new  drawn 
has  been  but  lately  mixed,  and  is  exposed  to  sponta¬ 
neous  separation,  a  circumstance  Inuttul  to  digestion  ; 
none  of  the  parts  being,  by  themselves,  so  easily  assi¬ 
milated  as  when  they  arc  all  taken  together.  Hence, 
then,  milk  new  drawn  is  more  intimately  blended,  and 
therefore  then  is  most  proper  to  the  weakly  and  in¬ 
fants. 

Another  dilTerence  in  the  use  of  milk  exposed  for 
some  time  to  the  air,  is  taking  it  boiled  or  unboiletL 
Pliyslclans  have  generally  recommended  the  former ; 
hut  the  reason  Is  not  easily  assigned.  Perhaps  it  is 
this  :  Milk  kept  for  some  time  exposed  to  the  air  lias 
gone  so  far  to  a  spontaneous  separation  j  whereas  the 
heat  thorouglilv  blends  the  whole,  and  lienee  its  reso¬ 
lution  is  not  so  easy  in  the  stomach  j  and  thus  boiled 
milk  is  more  costive  than  raw,  and  gives  more  faeces. 
Again,  When  milk  is  boiled,  a  considerable  quantity  of 
air  is  detached,  as  appears  from  the  froth  on  the  sur¬ 
face  j  and  air  is  the  chief  instrument  of  fermentation 
in  bodies  j  so  tliat  after  this  process  it  Is  not  liable  to 
accscency  :  for  these  reasons  it  is  proper  for  the  robust 
and  vigorous. 

Another  difference  of  milk  is,  according  as  it  is  fluid 
or  coagulated.  The  coagulated  Is  of  two  kinds,  as. 
induced  by  rennet,  or  the  natural  acescenev  of  tho 
milk.  'J'he  former  preparation  makes  the  firmer  and 
less  easily  soluble  coagulum  •,  though,  when  taken  with 
the  whey  unseparated,  it  is  less  difficult  of  solution, 
though  more  so  than  any  other  coagulum  in  the  same 
case.  Many  nations  use  the  latter  form,  which  is  easier 
soluble,  but  very  much  acescent,  and  therel’ore,  in  point 
of  solution,  should,  be  confined  to  the  vigorous,  in  point 
of  acesccncy,  to  those  who  live  on  alkalescent  food  j 
and  in  the  last  case,  the  Laplanders  use  it  as  their  chief 
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Milk,  acescent  condiment.  From  the  smne  considerations  it 
’  '  is  more  cooling,  and  In  its  other  effects  like  all  other 
acescent  %’egetables. 

Milk  by  evaporation  yields  a  sweet  saline  matter,  of 
which  Dr  Lewis  gives  the  following  proportion  : 


Twelve 
ounces  of 

Left  of  dry 
mattei- 

From  which  water  e.xtract- 
ed  a  sweet  saline  substance 
amounting  to 

Cows  milk 
Goats  milk 
Human  milk 
Asses  milk 

1 3  drachms. 

8 

8 

drachms. 

ij- 

6" 

6 

The  saline  substance  extracted  from  asses  milk  was 
white,  and  siveet  as  sugar  5  those  of  the  others  brown 
or  yellow,  and  considerably  less  sweet  j  that  from  cows 
milk  had  the  least  sweetness  of  any. 

On  distilling  12  quarts  of  milk  in  balnea  jnariee,  at 
least  nine  quarts  of  pure  phlegm  were  obtained  ;  the 
liquor  which  afterwards  arose  was  acidulous,  and  by 
degrees  grew  sensibly  more  and  more  acid  as  the  di¬ 
stillation  was  continued.  After  this  came  over  a  little 
spirit,  and  at  last,  the  empyreumatlc  oil.  The  remain¬ 
ing  solid  matter  adhered  to  the  bottom  of  the  retort, 
in  the  form  of  elegant  shining  black  flowers,  which  be¬ 
ing  calcined  and  elixated  yielded  a  portion  of  fixed  al¬ 
kaline  salt. 

Milk  set  In  a  warm  place,  throws  up  to  the  surface 
an  unctuous  cream,  from  which,  by  agitation,  the  but¬ 
ter  is  easily  separated.  The  addition  of  alkaline  salts 
prevents  this  sepai-atlon,  uot  (as  some  have  supposed)  by 
absorbing  an  acid  from  the  milk,  but  by  virtue  of  their 
property  of  iirtlmately  uniting  oily  botlles  with  watery 
liquors.  Sugar,  another  grand  intermedium  betwixt 
oils  and  water,  has  this  effect  in  a  greater  degree, 
though  that  concrete  is  by  no  means  alkaline,  or  an  ab¬ 
sorbent  of  acids. 

The  sweet  saccharine  part  of  the  milk  remains  dls- 
•solved  In  the  whey  after  the  separation  of  the  curd  or 
clieesv  matter,  and  may  be  collected  from  it  in  a  white 
crystalline  form,  by  boiling  the  wliey  till  all  remains 
of  the  cui'dled  substance  have  fallen  to  the  bottom  j 
then  filtering,  evaporating  it  to  a  due  consistence,  set¬ 
ting  it  to  shoot,  and  purifying  the  crystals  by  solution  in 
water  and  a  second  crystallization.  Much  has  been 
said  of  the  medicinal  virtues  of  this  sugar  cl  milk,  but 
it  does  not  seem  to  have  anv  considerable  ones  :  It  is 
fi-om  cows  milk  that  it  has  been  generally  prepared  •, 
and  the  crvstals  obtained  from  this  kind  of  milk  have 
but  little  sweetness. 

When  milk  is  suffered  to  coagulate  spontaneously, 
(he  whey  proves  acid,  and  on  standing  grows  more 
and  more  so  till  the  putrefactive  state  commences. 
Sour  whey  Is  used  as  an  acid,  preferable  to  the  directly 
Vegetable  or  the  mineral  acids,  in  some  of  the  che¬ 
mical  arts  •,  as  for  dissolving  iron  in  order  to  the  stain¬ 
ing  of  linen  and  leather.  'Ihis  acid  was  commonly 
made  use  of  in  the  bleaching  of  linen,  for  dissoK  ing 
and  extracting  the  earthy  particles  left  in  the  cloth  by 
the  alkaline  salts  and  lime  tanployed  for  cleansing  and 
whitening  it.  Butter  milk  is  preferred  to  plain  soul 
milk  or  sour  whey  :  'I'his  last  is  .supposed  to^  give  the 
cloth  a  vcllow  colour.  Dr  Home,  in  his  ingenious 


treatise  an  this  subject,  recommends  water  acidulated  Miit 
with  sulphuric  acid  (in  the  proportion  of  about  half  an '——v— 
ounce,  or  at  most  three  quarters  of  an  ounce,  to  a  gal¬ 
lon),  as  preferable  in  many  respects  to  the  acid  of  milk, 
or  of  the  more  directly  vegetable  substances.- 

He  observes,  that  the  latter  are  often  difficultlv  pro- 
ciira'ole,  abound  with  oleaginous  particles,  and  hasten 
to  corruption  •,  whilst  the  vitriolic  acid  is  cheap,  and 
pure,  and  indisposed  to  putrefy :  That  milk  takes  five, 
days  to  perform  its  office,  whilst  the  vitriolic  acid 
does  it  in  as  many  hours,  perhaps  in  as  many  minutes  : 

That  this  acid  contributes  also  to  whiten  the  cloth,  and 
does  not  make  it  UTeaker  though  the  cloth  1k)  kept  in  it 
for  months.  He  finds,  that  acid,  as  well  as  alkalies, 
extract  an  oilv  matter  from  the  cloth,  and  lose  their 
acidity  and  alkalicity.  Since  this  treatise  appeared, 
the  use  of  sour-  milk  is  very  generally  superseded  by 
oil  of  vitriol. 

It  is  observable,  that  asses  milk  is  greatly  disposed, 
on  standing  for  a  little  time,  to  become  thick  and  ropy . 

In  the  Breslaw  collection  for  the  year  1720,  there  is  a 
remarkable  account  of  milk  (which  probably  was  that 
of  the  ass)  grown  so  thick  and  tenacious  as  to  lie  drawn 
out  into  long  strings,  which,  when  dried,  were  quite 
brittle. 

New  cows  milk,  suffered  to  stand  for  some  days  ou 
the  leaves  of  butterwort  or  sun-dew,  becomes  uniformly 
thick,  slippery,  and  coherent,  and  of  an  agreeable  sweet 
taste,  without  any  separation  of  its  parts.  Iresh  milk, 
added  to  this,  is  thickened  in  the  same  manner,  and 
this  successively.  In  some  parts  of  Sweden,  as  we  an' 
informed  in  the  Swedish  Memoirs,  milk  is  thus  prepa 
red  for  food. 

New  milk  has  a  degree  of  glutinous  quality,  so  as  to 
be  used  for  joining  broken  stone  ware.  There  is  a  I'ar 
greater  tenacity  in  cheese  properly  prepared. 

Milk,  when  examined  by  a  microicopc,  apjiear 
composed  of  numerous  globules  swimming  in  a  iraus 
parent  fluid.  It  boils  in  nearly  the  same  degive  ol 
heat  with  common  water  j  some  sorts  rather  soom  r, 
and  some  a  little  later  :  after  boilingy  it  is  le-s  di:^ 
posed  to  grow  sour  than  in  its  natural  stale.  It  1 
coagulated  by  acids  both  mineral  and  vegetable,  and  by 
alkalies  both  fixed  and  volatile.  'Hie  coagulum  mad.- 
by  acids  falls  to  the  bottom  of  the  scrum  ;  that  made 
bv  alkalies  swims  on  the  surface,  cominoidv  lorniiii), 
(ispecially  with  volatile  alkalies)  a  thick  coriaceous 
skin.  The  serum,  with  alkalies,  proves  green  or  .a 
niousi  with  acids,  it  differs  little  in  apfu  arancc  fn.in 
the  whev  that  separates  spontaneously.  'I'hc  coaculum 
formed  by  acids  is  dissolved  bv  alkalies,  and  (hat 
formed  by  alkalies  Is  redissolved  by  acid.  ;  but  the 
milk  docs  not  in  cither  case  n  some  its  original  pro 
perties.  It  is  coagulated  bv  most  of  the  middle  ;.T!t., 
whose  basi.s  is  an  earth  or  a  metallic  Irndy  ,  as  solution 
of  alum,  fixed  sal  ammoniac,  sugar  of  lead,  grrt  n  and 
blue  vitriol-,  but  not  by  the  c Italy Iwate  or  piiiTiui, 
mineral  waters,  nor  l>y  the  bitter  salt  «xtract«il  liom 
the  purging  watei-s.  \mong  the  neutral  salts  that 
have  been  tried,  there  is  not  one  that  prodiar-  anv 
coagulation  They  all  dilute  the  milk,  and  mAr  it 
b  4s  disjioseil  to  coagulate  with  acids  or  alkalic'  N  -ir 
seems  to  have  this  effect  in  a  greater  d-  ge.  e  tl.  .1  ib- 
other  neutral  alts.  It  is  inslanlly  coagulated  '•  <  ,  'v 
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rectified  spirit  of  wine,  but  scarcely  bv  a  phlegmatic 
’  spirit.  It  does  not  mingle  with  expressed  oils.  All 
the  coagula  are  dissolved  by  gall. 

It  has  generally  been  supposed  by  medical  authors, 
that  the  milk  of  animals  is  ot  the  same  nature  with 
chyle,  and  that  the  human  milk  always  coagulates  in 
the  stomach  of  infants  ^  but  in  a  late  dissertation  upon 
the  subject  by  !Mr  Clarke,  member  of  the  Eoval  Irish 
Aca.demy,  we  find  both  these  positions  controverted. 
According  to  him,  women’s  milk,  in  a  healthv  state,  con¬ 
tains  no  coagulable,  mucilaginous,  or  cheesy  principle, 
in  its  composition  5  or  it  contains  so  little,  that  it  can¬ 
not  admit  of  any  sensible  proof.  Dr  llutty  states,  that 
it  does  not  afibrd  even  a  sixth  part  of  the  curd  which 
is  yielded  by  cows  milk  ;  and  Dr  ^  oung  denies  that 
it  is  at  all  coagulable  either  by  rennets  or  acids.  This 


is  confirmed  by  Dr  Ferris,  who  in  1782  gained  the  Har- 


veian  prize  medal  at  Edinburgh  bv  a  dissertation  up¬ 
on  milk.  Mr  Clarke  informs  us,  that  he  has  made  a 
vast  number  of  experiments  upon  women’s  milk  with 
a  view  to  determine  this  point.  He  made  use  of  ar¬ 
dent  spirits,  all  the  different  acids,  infusions  of  infants 
stomachs,  and  procured  the  milk  of  a  great  many  dif¬ 
ferent  women  \  but  in  210  instance,  excepting  one  or 
two,  did  he  perceive  any  thing  like  curd.  This  took 
place  in  consequence  of  a  spontaneous  acescency  ;  and 
only  a  small  quantity  of  soft  flaky  matter  was  formed, 
which  floated  in  the  serum.  This  he  looked  upon  to  be 
a  morbid  appearance. 

The  general  opinion  that  women’s  milk  is  coagu¬ 
lable  has  arisen  from  a  single  circumstance,  viz.  that 
infants  frequently  vomit  the  milk  thev  suck  in  a  state 
c  f  apparent  coagulation.  This  greatly  perplexed  Dr 
\  oung  j  who,  after  having  tried  in  vain  to  coagulate 
human  milk  artificially,  concluded,  that  the  process 
took  place  spontaneously  in  the  stomach  ;  and  that  it 
Avould  always  do  so  if  the  milk  Avere  alloAved  to  re¬ 
main  in  a  degree  of  heat  equal  to  about  96  degrees  of 
1  ahrenheit.  Mr  Clarke  took  equal  (jnantities  of  three 
different  kinds  of  milk,  and  put  them  into  bottles 
slightly  coijced,  and  these  bottles  into  Avater,  the  tem¬ 
perature  01  Avhich  Avas  kept  up  bv  a  spirit  of  Avine 
lamp  as  near  as  possible  to  96”  of  I'alireuheit  :  but  af¬ 
ter  Irequently  e.xamining  each  bottle  during  the  course 
of  the  e.xperlinent,  at  the  expiration  of  several  hours 
there  Avas  not  the  smallest  teiidencv  toAvards  coagula¬ 
tion  to  be  perceiv-ed  in  any  of  them  ;  the  creanr Avas 
only  thrown  to  the  surface  in  a  thick  and  adhesive 
form,  and  entirely  separated  from  the  fluid  beloAV, 
Avliich  had  something  of  a  gray  and  Avheyish  appear¬ 
ance.  As  the  matter  vomited  by  infants  is  sometimes 
more  adhesive  than  Ave  can  suppo'^e  cream  to  be,  Mr 
t  larkc  supposed  that  the  curd  might  be  so  entangled 
with  the  cream,  as  to  be  Avith  difficulty  separated  from 
it  j  but  having  collected  a  quantity  of  rich  cream  from 
the  milk,  of  diflerent  Avomen,  he  repeated  the  experi¬ 
ment  Avith  precisely  the  same  event,  not  being  able  in 
any  one  instance  to  produce  the  sinalle.st  quantity  of 
eurd.  To  determine,  boAvever,  wbat  effects  might  be 
produced  upon  milk  by  the  stomach  of  an  infant,  Air 
Clarke  made  the  following  experiment :  IlaA  ing  taken 
out  the  stomach  of  a  foetus  which  had  been  deprived 
of  life  by  the  u.se  of  instruments,  he  infused  it  in  a 
small  quantity  of  hot  Avater,  so  as  to  make  a  strong 
infusion.  He  added  a  tea-spoonful  of  this  infusion  to 
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equal  quantities  of  cows  and  human  milk  ;  the  conse¬ 
quence  of  Avl.ich  Avas,  that  the  cow’s  milk  was  firmly 
coagulated  jn  a  short  time,  but  the  human  milk  was 
not  altered  in  the  least;  neither  a, as  the  least  coagula¬ 
tion  produced  by  adding  a  second  and  third  spoonful 
to  the  human  milk.  “  Upon  the  Avhole,  then,  (says 
Air  Clarke),  I  am  persuaded  it  aaIII  he  found,  that  hu¬ 
man  milk,  in  an  healthy  state,  contains  little  or  no  card, 
and  that  the  general  opinion  of  its  nature  and  proper¬ 
ties  IS  founded  upon  fallacious  analogy  and  superficial 
observations  m&de  on  the  matter  vomited  by  infants. 
AAe  may  presume,  that  the  cream  of  Avomen’s  milk, 
by  its  inferior  specific  gi-avlty,  aaIII  swim  on  the  surface 
of  the  contents  of  the  stomach;  and  being  of  an  oily 
nature,  that  it  Avill  be  of  more  difficult  digestion  than 
any  other  constituent  part  of  milk.  When  an  infant 
then  sucks  very  plentifully,  so  as  to  over-distend  the 
stomach,  or  labours  under  any  Aveakness  in  the  pOAA'ers 
of  digestion.  It  cannot  appear  unreasonable  to  suppose, 
that  the  cream  shall  he  first  rejected  bv  vomiting-. 
Analogous  to  this,  Ave  knoAv  that  adults  affected  Avitli 
dyspepsia  often  bring  up  greasy  fluids  from  the  stos 
mach  by  eructation,  and  tin's  especially  after  eating  fat 
meat.  A\  0  have,  in  some  instances,  knoAvn'this  to  blaze 
AA-han  throAvn  into  the  fire  like  spirit  of  Avine  or  oil.” 
Our  author  derives  a  confirmation  of  his  opinion  from 
the  following  observation,  viz.  that  curds  vomited  by 
infants  of  a  fc-AV  days  old  are  yelloAv,  Avhile  they  become 
Avhite  in  a  fortnight  or  three  Aveeks.  This  he  accounts 
for  from  the  yelloAA-  colour  of  the  cream  throAvn  up  hr 
the  milk  of  Avomen  during  the  first  four  or  fiAe  davs  al¬ 
ter  deliA-erv. 

Air  Clarke  likcTAise  controverts  that  common  opi¬ 
nion  of  the  human  milk  being  so  prone  to  acidity,  that 
a  great  number  of  the  diseases  of  children  are  to  he 
accounted  for  from  that  principle.  “  Whoever  (says 
he)  takes  the  trouble  of  attentively  comparing  human 
milk  Avith  that  of  ruminant  animals,  Avill  soon  find  it 
to  be  much  less  prone  to  run  into  the  acescent  or  acid 
process.  I  have  very  often  exposed  equal  quantities 
of  human  and  cows  milk  in  degrees  of  temperature, 
varying  from  the  common  summer  heat,  or  65°,  to  100°; 
and  I  have  constantly  found  that  coavs  milk  acquires  a 
greater  degree  cf  acidity  in  36  houi-s  than  the  human 
did  in  many  days  :  coavs  milk  becomes  offensiA’ely  pu¬ 
trid  in  four  or  five  days  ;  a  change  Avhich  healthy  hu¬ 
man  milk,  exposed  in  the  same  manner,  Avill  not  un¬ 
dergo  in  many  Aveeks,  nay,  sometimes  in  many  months. 
I  once  kept  a  fcAv  ounces  of  a  nur.-e’s  milk,  delivered 
about  six  or  seven  days,  for  more  than  tAvo  years  in  a 
bottle  moderately  corked.  It  stood  on  the  chimney- 
plcce,  and  Avas  frequently  opened  to  he  examined.  At 
the  end  of  this  period  it  shoAved  evident  marks  of  mo¬ 
derate  acidity,  Avlicthcr  examined  by  the  taste,  smell, 
or  paj^r  stained  Avith  vegetable  blues  or  purples  ;  the 
latter  it  changed  to  a  florid  red  colour,  Avhereas , coavs 
milk  kept  a  I'cav  days  changed  the  colour  of  the  same 
paper  to  a  green,  thereby  clearly  shoAving  Its  putrescent 
tendency.” 

Our  author  next  goes  on  to  consider  of  the  pro¬ 
bability  there  is  of  milk  becoming  so  frequently  and 
.‘trongly  acid  as  to  occasion  most  of  the  diseases  of  in¬ 
fants.  He  begins  Avith  an  attempt  to  shoAv  that  the 
phenomena  commonly  looked  upon  to  be  indications 
of  acrimony  are  by  no  means  certain.  Curdled  milk 

has 
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lias  already  been  shown  to  be  no  oign  of  acidity ;  and 
— \  *'  the  otlier  appearance,  nhich  has  commonly  been 

thought  to  be  so  certain,  vii.  green  faeces,  is,  in  the. 
opinion  of  Mr  Clarke,  equally  fallacious.  In  support 
of  this  he  quotes  a  letter  from  Dr  Sydenham  to  Dr 
Cole  j  in  whieh  he  says,  that  the  green  matter  vomited 
by  hysterical  women  is  not  any  proof  of  acrid  humours 
being  the  cause  of  that  disease,  'for  sea-sick  people  do 
the  same.  The  opinion  of  green  fteces  being  an  effect 
of  acidity,  proceeds  upon  the  supposition  that  a  mixture 
of  bile  with  an  acid  produces  a  green  colour ;  but  it  is 
found,  that  the  vegetable  acid,  which  only  can  exist  in 
the  human  body.  Is  unable  to  produce  this  change  of  co¬ 
lour,  though  it  can  be  effected  by  the  strong  mineral 
acids.  As  nothing  equivalent  to  any  of  these  acids  can 
be  supposed  to  exist  in  the  bowels  of  infants,  we  must 
therefore  take  some  other  method  of  accounting  for  the 
green  faeces  frequently  evacuated  by  them.  “  Why 
should  sour  milk,  granting  its  existence,  give  rise  to 
them  In  infants  and  not  In  adults  ?  Have  butter  milk, 
summer  fruits  of  the  most  acescent  kind,  lemon  or 
orange  juice,  always  this  effect  in  adults  by  their  :id- 
mixture  with  bile  ?  This  is  a  question  which,  I  be¬ 
lieve,  cannot  be  answered  In  the  alFuinatIve.” 

On  the  whole,  Dr  Clarke  considers  the  disease  of  aci¬ 
dity  in  the  bowels,  though  so  frequently  mentioned,  to 
be  by  no  means  common.  He  owns  Indeed,  that  it 
may  sometimes  occur  in  infancy  as  well  as  in  adults, 
from  weakness  of  the  stomach,  costiveness,  or  improper 
food  j  and  an  indubitable  evidence  is  afforded  by  fieces 
which  stain  the  blue  or  purple  colour  of  vegetables  to  a 
red,  though  nothing  ean^be  inferred  with  certainty  from 
the  colour  or  smell. 

The  doctor  next  proceeds  to  state  several  reasons 
for  his  opinion,  that  the  greater  number  of  infantile 
diseases  are  not  owing  to  acidity:  i.  Women’s  milk 
in  a  healthy  slate  contains  little  or  no  coagulable 
matter  or  curd.  2.  It  shows  less  teiuleney  out  of  the 
body  to  become  acescent  than  many  other  kinds  of 
*  milk.  3.  The  appearances  which  have  been  generally 
supposed  to  characterize  its  acidity  do  not  afford  satis¬ 
factory  evidence  of  such  a  morbid  cause.  4*  Oranting 
this  to  be  the  case,  we  have  plenty  of  mild  absorbents, 
capable  of  destroying  all  the  acid  which  can  be  sujipos- 
ed  to  be  generated  in  the  bowels  ot  an  infant  j  yet 
many  children  are  observed  to  die  in  consequence  of 
these  diseases  supposed  to  arise  from  acidity.  5.  I  hough 
the  milk  of  all  ruminant  animals  is  of  a  much  more 
acescent  nature  than  that  of  the  human  species,  yet 
the  young  of  these  animals  never  suffer  any  thing  like 
the  diseases  attributed  to  acidity  in  iiitants.  6.  His¬ 
tory  informs  us  that  whole  nations  use  sour  curdled 
milk  as  a  considerable  part  of  their  food,  without  feel¬ 
ing  any  inconvenience  which,  however,  must  have 
been  the  case,  if  acidilv  In  the  stomach  were  pro¬ 
ductive  of  such  deleterious  effect  as  has  been  sii[)- 
posed. 

The  reasoning  of  Dr  Clarke  seems  here  to  be  veiy 
plausible,  and  nothing  has  as  yet  been  offered  to  con¬ 
tradict  it.  The  reviewers  in  taking  notice  ol  the  trt.x- 
tise  only  observe,  that  the  doctor’s  positions  arc  sup¬ 
ported  by  great  probability  ^  yet  “  they  have  seen 
them,  or  think  they  have  seen  them,  contradicted  by 
the  appearance  ot  diseases  and  the  effects  of  nudi- 
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cines  so  th.ii  they  must  leave  tlic  subject  to  farther 
examination.  — — v — 

In  a  memoir  hv  Messrs  Parmcntler  and  Deveux, 
memhers  ot  the  royal  college  of  pharmacy,  6cc.  in  Pa¬ 
ris,  we  have  a  great  numlicr  of  experiments  on  the 
milk  of  asses,  cows,  goats,  sheep,  and  marcs,  a*  well 
as  women.  Tlie  experiments  oh  cows  milk,  were  made 
with  a  view  to  determine  whether  any  change  was 
made  in  the  milk  by  tlie  different  kinds  of  food  eaten 
by  the  animal.  For  this  purpose  some  were  fed  with 
the  leaves  of  maize  or  Turkey  wheat  •,  some  with  cab 
bage  j  others  with  small  potatoes;  and  others  witii 
common  grass.  The  milk  of  those  fed  with  the  maize 
or  Turkey  wheat  was  extremely  sweet ;  that  from  the 
potatoes  and  common  grass  much  more  serous  and  in¬ 
sipid  ;  and  that  from  the  cabbages  the  most  disagreeable 
of  all.  I»y  distillation  only  eight  ounces  of  a  colour¬ 
less  fluid  were  obtained  from  as  many  pounds  of  each 
of  these  milks  ;  which  from  tliose  who  fed  upon  grass 
had  an  aromatic  flavour ;  a  disagreeable  one  from  cab¬ 
bage  ;  and  none  at  all  from  the  potatoes  and  Turkey 
wheat.  This  liquid  became  fetid  in  the  space  of  a 
month,  whatever  substance  the  animal  had  been  fed 
with,  acquiring  at  the  same  time  a  viscidity  and  be¬ 
coming  turbid  j  that  from  cabbage  generally,  but  not  al¬ 
ways,  becoming  first  putrid.  All  of  them  separated  a 
filamentous  matter,  and  became  clear  on  being  exposed 
to  the  heat  of  25°  of  Reaumur’s  thermometer.  In  the 
rcsiduums  of  the  distillation  no  difference  whatever 
could  be  perceived.  As  the  only  difference  therefore 
existing  in  cows  milk  lies  in  tlie  volatile  part,  our  aiN 
thors  conclude,  that  it  is  improper  to  boil  milk  cither 
for  common  or  medicinal  purposes.  They  observed  al¬ 
so  that  any  sudden  change  of  food,  even  from  a  worse 
to  a  Iicttcr  kind  was  attended  by  a  vci-y  remarkable  ili- 
miiuition  io  the  quantity  of  milk.  -Vll  the  residuunis 
of  the  distillations  yielded,  in  a  strong  fire,  a  yellow  oil 
and  acid,  a  thick  and  black  enipyreumatic  oil,  a  volatile 
alkali,  and  towards  the  end  a  quantity  ot  inffamniablr 
air,  and  at  last  a  coal  remained  eontaliung  some  fixed 
alkali  wltli  muriatic  acnl. 

On  agitating  In  long  bottles  the  creams  from  the  milk 
of  cows  fed  with  diil’ereqt  substances,  all  ot  them  werr 
formed  into  a  kind  of  half  made  butter  ;  of  which  that 
fornHil  from  the  milk  from  maize  was  wliili,  hrn;, 
and  insipid  ;  that  from  potatoes  was  softer  and  more 
piuguedinouV ;  but  that  from  common  grass  was  the 
best  of  all.  Cabbage,  as  in  other  cases,  gave  a  «troi.g 
taste. 

In  the  course  of  their  expi  rimeiits,  it  was  endeavour- 
ed  to  iletermiiie  whetlier  but  ter  is  aetuully  contained  in 
the  eieam,  or  whether  it  be  a  chemical  production  ot 
the  operation  of  churning.  Tiny  could  not  find  any 
reason  absolutely  satisfactoi y  on  1  itlier  aide,  but  inciine 
to  the  latter  opinion  ;  because  wlim  cnam  i-  allowi  d  to 
itmain  among  the  milk,  and  the  wlioli  cordleil  pronii 
cuoii'lv,  only  fat  elieese,  without  any  butter,  is  proiiu 
ccd.  I  be  oilv  parts  cannot  bi  cparateil  into  butler  n 
tiler  bi  acids  or  any  other  meaiiM  than  ehurning  .  evtn 
the  artificial  mixture  of  oil  with  tin-  cream  i'  insiilficirnt 
for  till  purpose. 

'I'ho  serum  of  milk  was  rrdutiJ  by  filtration  to  a 
char  and  |K‘iliiiid  liquor;  and,  bv  iiiixtiire  with  fix<d 
alkali,  dejHisIliJ  a  [loillon  of  cli- »  •%'  iiialtir  which  had 
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been  uissolved  In  the  -wbcy.  The  sugar  of  milk  was  al¬ 
so  found  in  this  liquor. 

In  their  experiments  upon  the  milk  of  various  ani¬ 
mals,  it  was  found  that  tlie  milk  of  asses .  yielded  by 
distillation  an  insipid  liquor,  and  deposited  a  liquor 
similar  to  the  lymph  of  cows  milk.  It  is  coagulated 
by  all  the  acids,  but  not  into  an  uniform  mass  j  ex¬ 
hibiting  only  the  appearance  of  distinct  flocculi.  It 
afi’ords  but  little  cream,  which  is  converted  with  dif¬ 
ficulty  into  a  soft  butter  that  soon  becomes  rancid.  It 
has  but  a  small  quantity  of  saccharine  particles,  and 
these  are  often  mixed  with  muriatic  selenite  and  com¬ 
mon  salt.  Goats  milk  has  a  thick  cream,  and  agi-ee- 
able  to  the  taste  j  and  the  milk  itself  may  be  preserved 
longer  in  a  sound  state  than  any  other  species,  the 
scum  on  its  surface  being  naturally  convertible  into 
palatable  cheese.  It  is  easily  made  into  firm  butter, 
which  docs  not  soon  become  rancid,  and  has  a  good 
flavour.  The  butter  milk  contains  a  large  quantity  of 
cheesy  matter,  which  readily  coagulates  ;  but  has  still 
less  saccharine  matter  than  that  of  asses.  Sheeps  milk 
can  scarce  be  distinguished  from  that  of  a  cow',  and  ea¬ 
sily  parts  with  its  cream  by  standing.  It  is  of  a  yellow 
colour,  an  agi-eeable  flavour,  and  yields  a  great  propor¬ 
tion  of  butter  ;  but  this  is  not  solid,  and  soon  becomes 
rancid.  Mares  milk  Is  the  most  insipid  and  least  nutri¬ 
tious  of  any  •,  notwithstanding  which  it  has  been  much 
recommended  for  w'eak  and  consumptive  jiatients :  in 
ivhich  cases  It  is  jirobable  that  it  proves  eflicacious  by 
being  more  consonant  than  any  other  to  the  deliilltated 
powers  of  digestion.  It  boils  with  a  smaller  fire  than 
any  other  kind  of  milk,  is  easily  coagulated,  and  the 
distilled  water  does  not  soon  change  its  nature.  It  has 
but  a  small  quantity  of  cheesy  matter,  and  very  few 
oily  particles  :  the  cream  cannot  be  made  into  butter  j 
and  the  %vhey  contains  about  as  much  sugar  as  cows  or 
goats  milk. 

In  this  memoir  our  authors  remark,  that  In  order  to 
augment  the  quantity,  as  well  as  to  improve  the  qua¬ 
lity,  of  tlie  milk  of  animals,  they  should  be  w'oll  fed, 
their  stalls  kept  clean,  and  their  litter  frequently  renew¬ 
ed:  they  should  be  milked  at  stated  hours,  but  not 
drained  ;  great  attention  should  also  be  paid  to  the 
breed  •,  because  inferior  cattle  are  maintained  at  as 
great  expence  as  the  most  valuable  kinds.  No  change 
ought  to  be  made  in  the  food  j  though  If  the  milk 
be  employed  for  medicinal  purposes,  it  may  be  improv¬ 
ed  by  a  proper  mixture  of  herbs,  &c. 

In  their  experiments  on  w'omcn’s  milk,  Messrs  I’ar- 
mentier  and  Deyeux  difler  somewdiat  from  Dr  Clarke. 
Thev  first  tried  the  milk  of  a  woman  who  had  been 
delivered  four  months:  and  observed,  that  after  the 
cream  had  been  separated  the  other  part  appeared  of 
a  more  perfect  white,  and  that  it  could  not  be  coa¬ 
gulated  either  by  vinegar  or  mineral  acids  j  which 
they  attributed  to  a  superabundance  of  serum.  But 
they  found  that  in  proportion  to  tlie  age  of  the  milk 
it  w'as  found  to  be  more  easily  coagulable  j  and  this 
was  confirmed  by  experiments  made  upon  the  milk  of 
20  nurses.  Its  coagulability  was  not  increased  by 
heat.  The  cream,  by  agitation,  formed  a  viscid  unc¬ 
tuous  matter,  but  could  not  be  changed  into  perfect 
butter;  but  they  found  that  it  was  extremely  difficult 
to  determine  the  proportions  of  the  various  compo¬ 
nent  parts  in  human  milk,  as  it  differs  remarkably. 
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not  only  in  dlfl'ercnt  subjects,  but  in  the  same  subject 
at  difl’erent  times.  In  a  nurse  aged  about  32  years, 
who  was  extremely  subject  to  nervous  afi’ectlons,  the 
milk  was  one  day  found  almost  quite  colourless  and 
transparent.  In  ttvo  hours  after,  a  second  quantity 
drawn  from  the  breast  was  viscid  like  the  white  of  an 
egg.  It  became  whiter  in  a  short  time,  but  did  not 
recover  its  natural  colour  before  the  evening.  It  was 
afterwards  found  that  these  changes  were  occasioned 
by  her  having  some  violent  hysteric  fits  In  the  mean 
time. 

^ifgar  of  Milk.  DIfl'erent  methods  have  been  pro¬ 
posed  for  obtaining  the  sugar  of  milk.  The  following 
is  an  account  of  a  method  used  by  some  of  the  Tartar 
nations  of  preserving  their  milk  by  means  of  frost :  in 
which  operation  great  quantities  of  the  sugar  of  milk 
are  accidentally  formed.  The  account  was  given  by 
Mr  Fabrig  of  Petersburgb,  who  undertook  a  journey, 
liy  order  of  the  academy  of  Petersburgh,  among  the 
Mogul  tribes  ivlio  inhabit  the  country  beyond  the  lake 
Baikal,  on  the  banks  of  the  river  Salenga.  These  peo¬ 
ple  allow  their  milk  to  freeze  in  large  quantity  in  iron 
kettles ;  and,  when  it  is  perfectly  congealed,  they 
place  them  over  a  gentle  fire  to  soften  the  edges  of 
the  cake,  after  which  it  may  be  taken  out  with  a 
wooden  spatula.  They  commence  these  operations 
at  tlie  beginning  of  the  cold,  when  they  have  milk 
in  the  greatest  abundance  ;  after  wliicli  it  may  be  pre¬ 
served  with  great  ease  throughout  the  whole  winter. 
Mr  Fahrig  having  frequent  opportunities  of  seeing 
these  cakes,  soon  observed,  that  tlie  surface  of  them 
Avas  covered  to  a  considerable  depth  Avith  a  farinaceous 
powder  ;  and  having  established  a  dairy  upon  the  same 
plan  Avith  those  of  the  Moguls,  he  found  tlie  same 
thing  take  place  Avith  himself.  This  poivder  was  ex¬ 
tremely  sweet,  and  he  receiA'ed  platefuls  of  it  from  the 
natives,  avIio  used  it  in  their  food,  and  sweetened  tlieir 
otlier  victuals  Avith  it.  Having  caused  a  number  of 
cakes  of  frozen  milk  to  be  conveyed  lo  the  top  of  his 
house,  Avhcrc  they  Avere  directly  exposed  to  the  violent 
cold,  he  found  that  the  separation  of  the  saccharine 
poAvder  Avas  greatly  promoted  by  this  means.  He 
scraped  the  cakes  every  Aveek  to  the  depth  of  two 
inches,  and  afterwards  spread  out  the  poAvder  upon  an 
earthen  plate  in  order  to  destroy  the  remains  of  mois¬ 
ture  which  might  have  prcA'ented  it  from  keeping  for 
any  length  of  time.  When  exposed  in  this  manner  it  had 
a  very  agreeable  and  strong  saccharine  taste ;  dissolved 
in  warm  water  ;  and  Avhen  strongly  stirred  by  means  ot 
a  chocolate  stick,  Avould  at  all  times  pi'oduce  an  excel¬ 
lent  and  Avell  tasted  milk.  RaAV  milk  afi'ords  a  much 
larger  quantity  of  this  saccliarine  matter  than  such  as 
lias  been  boiled,  or  which  lias  had  the  cream  taken  ofl 
it.  Neither  must  the  milk  be  suddenly  exposed  to  the 
cold  before  it  has  lost  its  natural  heat  ;  for  the  sudden 
contact  of  the  cold  drives  all  the  clie^sy  and  fat  part 
toAvards  the  middle,  Avliilc  the  external  parts  consist  of 
little  else  than  Avatcr.  In  order  to  allow  the  parts 
of  the  milk  to  be  all  properly  mixed  together,  Mr 
Fahrig  alloAved  the  milk  Avlien  newly  taken  from  the 
coAvs  to  cool,  and  then  poured  it  out  info  shallow 
kettles. 

Our  author  Is  of  opinion  that  this  method  of  making 
milk  would  be  of  great  service  to  navigators  to  sup¬ 
ply  tlicmselA'es  Avith  milk  during  long  sea  voyages  :  and 

he 
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Milk-  l»c  assures  us,  from  Ills  own  experience,  that  it  will 
'  always  succeed,  if  proper  attention  be  paid  to  it.  He 
is  of  opinion,  however,  that  all  countries  are  not 
equally  proper,  for  the  preparation  of  this  sacchaiune 
matter ;  and  indeed  this  seems  very  evidently  to  be 
the  case,  as  the  process  appears  to  be  a  crystallization 
of  the  saccharine  parts  ot  the  milk,  and  a  separation 
of  them  from  the  aqueous  ones  by  means  of  extreme 
cold.  The  country  in  which  he  made  the  experiments 
is  one  of  the  most  elevated  in  all  Asia  •,  and  so  cold, 
that,  though  it  lies  only  in  the  50th  degree  of  north 
latitude,  its  rivers  are  fioxen  up  for  six  months  of  the 
year.  A  very  dry  cold  wind  also  prevails  throughout 
almost  the  wliole  year  ;  and  the  dry  winds  generally 
come  from  the  north,  being  almost  always  preceded 
by  a  warnr  wind  from  the  south,  which  blows  for 
some  time.  The  dry  rarefied  air  Increases  the  eva¬ 
poration  from  the  ice  cakes,  and  leaves  nothing  but 
the  saccharine  or  pure  constituent  parts  of  the  milk, 
which  with  the  addition  of  water  can  always  recompose 
the  fluid. 

Milk,  in  the  wine  trade.  The  coopers  know  very 
well  the  use  of  skimmed  milk,  which  makes  an  inno¬ 
cent  and  efficacious  forcing  for  the  fining  down  of  all 
white  w’ines,  arracks,  and  small  spirits  j  but  it  is  by  no 
means  to  be  used  for  red  wines,  because  it  discharges 
their  colour.  Thus,  if  a  few  quarts  of  well  skimmed 
milk  be  put  into  a  hogshead  of  red  wine,  it  will  soon 
precipitate  the  greater  part  of  the  colour,  and  leave 
the  whole  nearly  white  :  and  this  is  of  knowm  use 
in  the  turning  of  I’ed  wines,'when  pricked,  into  white  j 
in  which  a  small  degree  of  acidity  is  not  so  much  per¬ 
ceived. 

Milk  is,  from  this  quality  of  discharging  colour  from 
wines,  of  use  also  to  the  wine  coopers,  for  the  whiten- 
in"  of  wines  that  have  acquired  a  brown  colour  from 
the  cask,  or  from  having  been  hastily  boiled  betore 
fermenting  \  tor  the  addition  of  a  little  skimmed  milk. 
In  these  cases,  precipitates  the  brown  colour,  and  leaves 
the  wines  almost  limpid,  or  ot  what  they  call  n  water 
w/iitenexs,  which  is  much  coveted  abroad  in  wines  as 
well  as  in  brandies. 

Milk  of  Lime ;  Milk  of  Sulphur.  The  name  of  milk 
is  given  to  substances  very  dift’erent  from  nulk  properly 
so  called,  and  which  resemble  milk  only  in  colour. 
Such  is  water  in  which  quicklime  has  been  slaked, 
which  acquires  a  whiteness  from  the  small  particles  of 
the  lime  being  suspended  in  it,  and  has  hence  been 
called  the  milk  of  lime.  Such  also  is  tlie  solution  of 
liver  of  sulphur,  when  an  acid  is  mixed  with  it,  by 
which  white  particles  ot  sulphur  are  made  to  float  in  the 
liquor. 

of  Vc^cfahlcs,  l*or  lliii  siinic  reason  that  niilK 
of  animals  may  be  considered  as  a  true  animal  emul¬ 
sion,  the  emulsive  liquoi-s  ot  vegetables  may  be  called 
vegetable  milks.  Accordingly  emulsions  made  with  al¬ 
monds  are  commonly  c.illcd  milk  of  almonds.  Imt  be- 
side.s  this  vegetable  milk,  which  is  in  some  nuiisiirc  ai- 
tificial,  many  plants  and  trees  contain  naturally- a  large 
quantity  of  emulsive  or  milky  juices.  Such  arc  U  tlucc, 
spurge,  fig  tree,  and  the  tree  which  furnishes  the  elas¬ 
tic  .\merican  resin,  'nie  milky  julcfS  obtained  from 
all  these  vegetables  derive  tin  ir  wliiteiicss  from  an  oily 
matter,  mixed  and  undiisolvcd  in  a  watery  or  'niivdn' 
ginous  liquor.  Most  rcsiuous,  gums  were  origioal  y 


such  milky  juices,  which  afterwards  become  solid  by  the  MT.k, 
evaporation  of  their  more  fluid  and  volatile  parts.  Mill- 

MiLK-Fevcr.  See  Medicine  Index. 

MiLKY-Hcdge,  the  English  name  of  a  shrub  growing 
on  the  coast  of  Coromandel,  where  it  is  used  for  hedg¬ 
ing.  The  whole  shrub  grows  very  bushy,  witli  numer¬ 
ous  erect  branches,  which  are  composed  of  cylindrical 
joints  as  thick  as  a  tobacco  pipe,  of  a  green  colour, 
and  from  three  to  six  inches  long  :  the  joints  are  thick¬ 
er  than  the  other  parts,  but  always  give  way  fir-.t  on  any 
accidental  violence  ofiered  to  the  plant.  Mlien  broken 
it  yields  a  milk  of  an  excessively  caustic  quality,  which 
blisters  any  part  of  the  skin  it  touches.  M  hen  the 
joints  arc  broken  oil’ at  each  end,  the  lube  then  contains 
but  very  little  milk.  In  this  state  Mr  Ives  ventured  to 
touch  it  with  his  tongue,  and  found  it  a  little  sweet. 

In  the  hedges  it  Is  seldom  very  woody  ;  but  when  it  is, 
the  wood  is  very  solid,  and  the  bark  gray  and  cracked. 

This  plant,  he  informs  ns,  has  acquired  great  reputation 
in  curing  the  venereal  disease,  on  the  following  account; 

A  poor  Portuguese  woman,  the  eldest  female  ot  her 
firmilv,  had  wrought  surprising  cures  in  the  most  inve¬ 
terate  venereal  disorders,  even  such  as  the  European 
physicians  had  pronounced  incurable.  These  iaets  be¬ 
came  so  notorious,  that  the  servants  of  the  Company, 
and  especially  their  surgeons,  were  induced  to  ofi'er  her 
a  very  considerable  premium  for  a  discovery  ot  the  nu  - 
dicine  ;  but  she  always  refused  to  comply,  gi'i'ig  tor  a 
reason,  that  while  it  remained  a  secret,  it  was  a  cer¬ 
tain  provision  for  the  maintenance  ol  the  family  In  the 
present  as  well  as  in  future  generations.  On  account 
of  this  denial  the  Engli-'^h  surgeons  were  sometimes  at 
the  pains  to  have  her  motions  without  doors  carctully 
W'atcbcd  ;  and  as  they  were  not  able  to  discover  that 
she  ever  gathered  ot  any  other  plant  or  tree  but  tlii', 
they  conjectured  that  the  milk  of  this  tree  was  the  sj>e- 
cific  emplovcd.  ^Ir  Ives  inquired  at  the  blaek  doc¬ 
tors  concerning  the  virtues  ol  this  plant  t  who  all  a- 
greed,  that  it  will  cure  the  lues  venerea,  but  diflered  as 
to  the  manner  ot  administering  it  J  some  saying  that  a 
joint  of  it  should  be  eaten  cvny  morning-,  others  that 
the  milk  only  should  be  dropped  upon  sugar  ;  and  then 
put  into  milk,  oil.  Sic.  aiul  given  dally  to  the  pa¬ 
tient. 

MiLKY-Jraij.  Sec  Astronomy  //«/cj-. 

MILL,  a  machine  for  grinding  corn,  &c.  ofwintli 
there  are  various  kinds,  according  to  the  diflercul  me¬ 
thods  of  applying  the  moving  power;  a-  w.iL  r-mill«, 
wind-mills,  mills  worked  by  lior-vs,  6ie.  See  Meui.v 

MCS  Juder.  .  .  - 

The  first  obvious  method  of  reducing  corn  into  Hour 
for  bread  would  lie  bv  the  simple  ev|Kditnt  ot  pound¬ 
ing.  -And  that  was  'for  ages  the  only  one  whicli  w«s 
praotist  d  bv  the  various  descendants  ot  Adam,  and  ac¬ 
tually  continued  in  use  among  the  lUnaiis  U  low  the 
reigii  of  Vespasian.  Hut  the  proce  ,  w.v  m  ry  ratly 
improved  bv  the  appifi  atii.n  of  k  yriiuling  p«w.  r,  and 
the  introduction  of  milUloii.  s.  I  Ins,  like  most  o. 
the  common  1.  fin.  ment--  in  domevtie  lile,  wa-.  pn»- 
bably  the  invention  of  the  antediluvian  world,  and  cer¬ 
tainly  practised  in  sonic  of  the  earliest  ages  aft*  r  it  ; 
and,  like  moKt  of  them,  it  was  .qu  illv  known  in  th.  e^.l 
ami  west.  I  lence  the  ( iauU  and  Hntons  api><  ar  tamiliar- 
Iv  acquainted  with  the  iis.  of  hand  mills  the  time 

oY  their  subiiilssiou  to  the  llomaite  ;  iLt  Hnlous 
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larly  distinguishing  them,  as  the  Highlanders  and  we 
'  distinguish  them  at  present,  by  the  simple  appellations  of 
querns.,  carnes,  or  stones.  And  to  these  the  Romans 
added  the  very  useful  invention  of  water  mills.  For 
this  discovery  the  world  is  pretty  certainly  indebted  to 
the  genius  of  Italy  j  and  the  machine  was  not  uncom¬ 
mon  in  the  country  at  the  conquest  of  Lancashire. 
This,  therefore,  the  Romans  would  necessarily  intro¬ 
duce  with  their  many  other  refinements  among  us. 
And  that  they  actually  did,  the  Rritish  appellation  of  a 
irater-mill  fully  suggests  of  itself ;  the  melin  of  the 
Welsh  and  Cornish,  the  muU,  meiH,  and  melin  of  the 
Armorlcans,  and  the  Irish  mitilcan  and  muilind,  being 
all  evidently  derived  from  the  Roman  mola  and  rnolcn- 
dinum.  The  subject  Britons  universally  adopted  the 
Roman  name,  but  applied  it,  as  we  their  successors  do, 
only  to  the  Roman  riiill;  and  one  of  these  was  prol)a- 
hly  erected  at  every  stationai^  city  in  the  kingdom. 

*  One  plainly  was  at  Manchester,  serving  equally  the 
purposes  of  the  town  and  the  accommodation  ot  the 
trarrlson. — And  one  alone  would  be  sufllcient,  as  the 

O  ,  '  • 

use  of  handmills  remained  very  common  in  both,  many 
having  been  found  about  the  site  of  the  station  particu¬ 
larly  j  and  tite  general  practice  having  descended  a- 
inong  ns  nearly  to  the  present  period.  Such  it  would 
be  peculiarly  necessary  to  have  in  the  camp,  that  the 
garrison  might  be  provided  against  a  siege.  And  the 
ivater-mill  at  Manchester  was  fi.ved  immediately  below 
the  Castlefield  and  the  town,  and  on  the  channel  of  the 
Medlock.  There,  a  little  above  the  ancient  ford,  the 
sluice  of  it  was  accidentally  discovered  about  30  years 
ago.  On  the  margin  of  Dyer’s  croft,  and  opposite  to 
some  new  constructions,  the  current  of  the  river,  acci¬ 
dentally  swelled  with  the  rains,  and  obstrncted  i)y  a 
dam,  broke  down  the  northern  bank,  swept  away  a 
large  oak  upon  the  edge  of  it,  and  disclosed  a  long  tun¬ 
nel  in  the  rock  below.  'I'hls  has  been  since  laid  open 
in  part  wltii  a  spade.  It  appeared  entirely  uncovered 
at  the.  top,  was  almnt  a  yard  in  width,  and  another  in 
depth,  but  gradually  narrowed  to  the  bottom.  The 
sides  showed  everywhere  the  marks  of  the  tool  on  the 
rock,  and  the  course  of  it  was  parallel  with  the  channel. 
It  was  bared  by  the  flood  about  25  yards  only  in  length, 
but  was  evidently  continued  for  several  further  •,  hav¬ 
ing  originally  begun,  as  the  nature  of  the  ground  evin¬ 
ces,  just  above  the  large  curve  in  the  channel  of  the 
Mediock. 

For  the  first  five  or  six  centuries  of  the  Roman  state, 
There  were  no  public  bread  bakers  in  the  city  of  Rome. 
'They  were  first  introduced  into  it  from  the  east,  at  the 
conclusion  of  the  war  with  Perseus,  and  about  the  year 
167  before  Christ.  And,  towards  the  close  of  the 
first  century,  the  Roman  families  were  supplied  by 
them  every  morning  with  fresh  loaves  for  breakfast. — 
Rut  the  same  custom,  which  prevailed  origlnallv  among 
the  Romans  and  many  other  nations,  has  continued 
nearly  to  the  present  time  among  the  Mancunians.  The 
providing  of  bread  for  every  family  was  left  entirely 
to  the  attention  of  the  women  in  it  ;  and  it  Tvas 
baked  upon  stones,  which  the  M’elsli  denominate  grei- 
diols  afid  we  gredles.  It  appears,  however,  from  the 
kiln  burnt  pottery  which  has  been  discovered  in  the 
British  sepulchres,  and  from  the  British  appellation  of 
an  odgn  or  oven  remaining  among  us  at  present,  that 
furnaces  for  baking  were  generally  known  among  the 
I 


original  Britons.  An  odyn  would,  therefore,  be  erect-  mju 
ed  at  the  mansion  of  each"  British  baron,  for  the  use  A:iT]sto:ie. 
of  himself  and  his  retainers.  And,  when  he  and  they 
removed  into  the  vicinity  of  a  Roman  station,  the  oven 
would  be  rebuilt  with  the  mansion,  and  the  public 
bakehouses  of  our  towns  commence  at  the  first  foun¬ 
dation  of  them.  One  bakehouse  would  be  constructed, 
as  we  have  previously  shown  one  mil!  to  have  been  set 
up,  for  the  public  service  of  all  the  IMancunian  families. 

One  oven  and  one  mill  appear  to  have  been  equally 
established  in  the  town.  And  the  inhabitants  of  it  ap¬ 
pear  immemorially  accustomed  to  bake  at  the  one  and 
grind  at  the  other.  Both,  therefore,  were  in  all  pro¬ 
bability  constructed  at  the  first  introduction  of  water¬ 
mills  and  ovens  into  the  country.  The  threat  similarity 
or  the  appointments  refers  the  consideration  directly 
to  one  and  the  same  origin  for  them.  And  the  gene¬ 
ral  nature  of  all  such  institutions  points  immediately  to 
the  first  and  actual  introduction  of  both.  And,  as  the 
same  establishments  prevailed  equally  in  other  parts  of 
the  north,  and  pretty  certainly  obtained  over  all  the  ex¬ 
tent  of  Roman  Britain,  the  same  erections  were  as 
certainly  made  at  every  stationary  town  in  the  king¬ 
dom. 

Mii.l,  John,  a  very  learned  divine,  was  born  at 
Shap  in  Westmoreland,  about  the  year  1645  5 
came  a  servitor  of  Queen’s  college,  Oxford.  On  his 
entering  into  orders  he  became  an  eminent  preacher, 
and  was  made  prebendary  of  Exeter.  In  1681,  he 
was  created  doctor  of  divinity  ;  about  the  same  time  he 
was  made  chaplain  in  ordinary  to  King  Charles  II.  and 
in  1685  he  was  elected  principal  of  St  Edmund’s  hall 
in  Oxford.  His  edition  of  the  Greek  Testament, 
which  will  ever  render  his  name  memorable,  rvas  pub¬ 
lished  about  a  fortnight  before  his  death,  which  hap¬ 
pened  in  .Tune  1707.  Dr  IMills  was  employed  50  years 
in  preparing  this  edition. 

ILLS'l'ONE,  the  stone  by  which  corn  is  ground. 

— The  millstones  which  eve  find  j)rescrved  from  ancient 
times  are  all  small,  and  very  difl’erent  from  those  in 
use  at  present.  Thoi’esby  mentions  two  or  three  such 
found  in  England,  among  other  Roman  antiquities, 
which  were  but  20  inches  broad  j  and  there  is  great 
reason  to  believe  that  the  Romans,  as  well  as  the 
Egyptians  of  old,  and  the  ai'cient  Jews,  did  not  em¬ 
ploy  horses,  or  wind,  or  water,  as  %ve  do,  to  turn 
their  mills,  but  made  their  slaves  and  captives  of  war 
do  this  laborious  work  :  they  were  in  this  service 
placed  behind  these  millstones,  and  pushed  them  on 
with  all  their  force.  San)pson,  when  a  prisoner  to 
the  Philistines,  was  treated  no  better,  but  was  con¬ 
demned  to  the  millstone  in  his  prison.  The  runner  or 
loose  millstone,  in  this  sort  of  grinding,  was  usually 
very  heavy  for  its  size,  being  as  thick  as  broad.  This 
is  the  millstone  which  is  expressly  j)rohibitcd  in  Scrip¬ 
ture  to  take  in  pledge,  as  lying  loose  it  was  more 
easily  removed.  The  Talmudists  have  a  story,  that 
the  Chaldeans  made  the  young  men  of  the  captivity 
carry  millstones  with  them  to  Babvlon,  where  there 
seems  to  have  been  a  scarcity  at  that  time;  and  hence, 
probably,  their  paraphrase  renders  the  text  “  have 
borne  the  mills  or  millstones;”  which  might  thus  be 
true  in  a  literal  sense.  They  have  also  a  ])rovcrbial 
expression  of  a  man  with  a  millstone  about  bis  neck  ; 
which  they  use  to  express  a  man  under  the  severest 

weight 


MIL  [  105  ]  M  I  L 


Millstone  weight  of  affliction.  This  also  plainly  refers  to  this 
II  small  sort  of  stones. 

Millen-  Rhe?iish  MiLLSTONE,  a  stone  which  has  been  clas- 
,  ^  sed  among  volcanic  products,  on  account  of  its  appear- 

*  ance,  which  is  a  blackish  gray,  porous,  and  very  much 
resembling  a  lava  of  Mount  \  esuvius. 

MILLEDGEVILLE,  a  town  in  the  state  of  Geor¬ 
gia  in  North  America,  situated  on  the  river  Occonee, 
about  150  miles  from  the  sea.  Its  population  In  1810 
was  1257.  W.  Long.  83.  10.  N..Lat.  32.  40. 

MILLENARIANS,  or  Chiliasts,  a  name  given 
to  those  In  the  primitive  ages,  who  believed  that  the 
saints  will  reign  on  earth  with  Christ  1000  years.  See 
Millenium. 

MILLENER,  or  milliner,  one  who  sells  ribbands 
and  dresses,  particularly  head  dresses  for  women  j  and 
who  makes  up  those  dresses.  Of  this  word  different 
etymologies  have  been  given.  It  is  not  derived  from 
the  French.  The  French  cannot  express  the  notion  of 
milliner,  otherwise  than  by  the  circumlocution  marchand 
or  marchande  des  modes.  Neither  is  it  derived  from 
;the  Low  Dutch  language,  the  great,  but  neglected, 
magazine,  of  the  Anglo-Saxon.  For  Sewel,  In  his 
Dictionary  English  and  Dutch,  1708,  describes  mil- 
lener  to  be  “  a  pedlar  who  sells  ribbands  and  other 
trimmings  or  ornaments  \  a  French  pedlar.” 

Littleton,  in  his  English  and  Latin  Dictionary,  pub- 
\  lished  1677,  defines  millener,  “  a  Jack  of  all  trades 

q.  d.  millenarius,  or  mille  mcrcutm  vcnditor ;  that  is, 

one  who  sells  a  thousand  different  sorts  of  things.” 
From  this  etymology,  which  seems  fanciful,  we  must 
hold,  that  it  then  implied  what  Is  now  termed  “  a  ha¬ 
berdasher  of  small  wares.” 

Before. Littleton’s  time,  however,  a  somewhat  njcer 
characteristic  than  seems  compatible  with  his  notion, 
appears  to  have  belonged  to  them  j  for  Shakespeare,  in 
Lis  Henry  IV.  makes  Hotspur,  when  complaining  of 
ihe  daintiness  of  a  courtier,  say, 

«  “  He  was  perfumed  like  a  milliner. 

The  fact  seems  to  be,  that  there  were  mllleners  of 
several  kinds:  as,  horse  tnillencrs,  (for  so  those  persons 
were  called  who  make  ornaments  of  coloured  worsted 
for  horses)  5  haberdashers  of  small  wares,  the  inillcncrs 
x)f  Littleton  j  and  millcncrs  such  as  those  now  pecu¬ 
liarly  known  by  that  name,  whether  male  or  female, 
.and  to  whom  .Shakespeare’s  allusion  seems  most  appro¬ 
priate. 

Lastly,  Dr  Johnson,  In  his  dictionaiy,  derives  the 
word  from  inilancr,  an  Inhabitant  of  Alikin,  from 
whence  people ’of  this  profession  first  came,  as  a  Lom¬ 
bard  is  a  banker. 

MILLE  PASSUS,  or  Millia  Passuum  ;  a  very  com¬ 
mon  expression  among  the  ancient  Romans  for  a  mea¬ 
sure  of  distance,  commonly  called  a  mile,  ^lilliarium, 
rarely  used.  Which  Hesy'cliius  made  to  consist  of  seven 
•stadia  •,  Plutarch,  little  short  of  eight ;  but  many  others, 
as  Strabo  and  Polybius,  make  it  just  eight  stadia.  The 
reason  of  this  difference  seems  to  be,  that  the  lonncr 
had  a  regard  to  the  Grecian  foot,  which  is  greater  than 
the  Roman  or  Italic.  'I  his  distance  is  oftentimes  rai¬ 
led  lapis,  which  see.  Each  passus  consisted  of  five 
leet  (Columella). 

MILLENNIUAI,  »  a  thousand  years  j”  generally 
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employed  to  denote  the  thousand  years,  during  wlilih,  Millm- 
according  to  an  ancient  tradition  in  the  church,  gi-ound-  ninm. 
ed  on  some  doubtful  texts  in  the  Apocalypse  and  other 
Scriptures,  our  blessed  Saviour  shall  reign  with  the  * 
faithful  upon  earth  after  the  first  resurrection,  before 
the  final  completion  of  beatitude. 

Though  there  has  been  no  age  of  the  church  in 
which  the  millennium  was  not  admitted  by  individual 
divines  of  the  first  eminence,  it  is  yet  evident  from  the 
writings  of  Eusebius,  Ircnacus,  Origen,  and  others 
among  the  ancients,  as  well  as  from  the  histories  of 
Dupin,  Mosheim,  and  all  the  moderns,  that  it  was 
never  adopted  by  the  whole  church,  or  made  an  article 
of  the  established  creed  In  any  nation. 

About  the  middle  of  the  fourth  century  the  Millen- 
nlans  held  the  following  tenets  : 

1st,  That  the  city  of  Jerusalem  should  be  rebuilt, 
and  that  the  land  of  Judea  should  be  the  habitation  of 
those  who  were  to  reign  on  earth  1000  years. 

adly.  That  the  first  resurrection  was  not  to  be  con¬ 
fined  to  the  martyrs;  but  that  after  the  fall  of  Anti¬ 
christ  all  the  just  were  to  rise,  and  all  that  were  on  the 
earth  were  to  continue  for  th.at  space  of  time. 

3dly,  That  Christ  shall  then  come  down  from  hea¬ 
ven,  and  be  seen  on  earth,  and  reign  there  with  his 
servants. 

4thly,  That  the  saints  during  this  period  shall  enjoy 
all  the  delights  of  a  terrestrial  paradise. 

These  opinions  were  founded  upon  several  pas.sa- 
ges  of  Scripture,  which  the  Millenarians  among  the 
fathers  understoad  in  no  other  than  a  literal  sense, 
but  which  the  moderns,  who  hold  that  opinion,  con¬ 
sider  as  partly  literal  and  partly  metaphorical.  Of 
these  passages,  that  upon  which  the  greatest  stress  has 
been  laid,  we  believe  to  be  the  following:— “  And 
I  saw  an,  angel  come  down  from  heaven,  having  the 
key  of  the  bottomless  pit,  and  a  great  chain  in  his 
hand.  And  he  laid  hold  on  the  dragon,  that  old  ser- 
j)cnt,  which  is  the  devil  and  fiatan,  and  bound  him  h 
thousand  years,  and  cast  him  into  the  bottomless  pit, 
and  shut  him  up,  and  set  a  seal  upon  him,  that  he 
should  deceive  the  nations  no  more  till  the  thousand year.^ 
should  be  fulfilletl  ;  and  after  that  he  must  be  loosed 
a  little  season.  And  I  saw  thrones,  and  they  .sat  up¬ 
on  them,  and  judgment  was  given  unto  them ;  and 
I  saw  the  souls  of  them  that  were  beheaded  for  tin' 
witness  of  Jesus,  and  for  the  word  of  God,  and  whu  h 
had  not  worshipped  the  beast,  neither  his  image,  nei¬ 
ther  had  received  his  mark  upon  their  foreheads,  or  in 
their  hands;  and  they  lived  and  reigned  with  (  hri-t 
a  thousand  years.  But  the  rest  of  the  dead  hved  not 
ao-ain  till  the  thousand  years  u  ere  fnished.  J  his  i- 
the  first  resurrection  This  pa-age  all  the  ancient  •  H,.r,  .. 

Millenarians  took  in  a  sense  grossly  literal  ;  and  taught, «—  • 
that  during  the  millennium  the  «.aints  on  earth  were 
to  enjoy  every  bodily  delight.  The  moderns  on  the 
other  hand,  consider  the  power  and  phasuiv  of  this 
kingdom  as  wholly  spiritual  ;  and  they  rtpr.  -■  nt  I  him 
as  not  to  commence  till  after  the  confl.igration  of  the 
present  earth.  But  tliat  this  last  supi»sItion  is  a  mi  - 
t.ike,  the  very  next  ver-e  e\r  pi  one  a-.uns  us:  f-.r 
wc  are  there  told,  th.it  “  when  the  thou.saiid  y  ar  .vrr 
expired,  Satan  shall  be  loo-i  d  out  of  h.  pru  mi.  and 
shall  go  out  to  deceive  the  nations  wlmh  arc  iii  th. 
four  quarters  of  (he  earth,"  and  we  have  no  rev.  1  (  • 
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believe  that  he  will  have  such  power  or  such  liberty  in 
the  new  heavens  and  the  new  earth  wherein  dwelleth 
righteousness.” 

For  this  and  other  reasons,  which  our  limits  will  not 
permit  us  to  enumerate,  the  most  judicious  critics  con¬ 
tend,  that  the  prophesies  of  the  millennium  point,  not 
to  a  resurrection  of  martyrs  and  other  just  men  to  reign 
with  Christ  a  thousand  years  in  a  visible  kingdom  upon 
earth,  but  to  that  state  of  the  Christian  church,  which, 
for  a  thousand  years  before  the  general  judgment,  will 
be  so  pure  and  so  widely  extended,  that,  when  compa¬ 
red  with  the  state  of  the  world  in  the  ages  preceding, 
it  may,  in  the  language  of  Scripture,  be  called  a  resur¬ 
rection  from  the  dead.  In  support  of  this  interpretation 
they  quote  two  passages  from  St  Paul,  In  which  a  con¬ 
version  from  Paganism  to  Chi’istianlty,  and  a  reforma¬ 
tion  of  life,  is  called  a  resurrection  from  the  dead  : — 
“  Neither  yield  ye  your  members  as  instruments  of  un¬ 
righteousness  into  sin  5  but  yield  yourselves  unto  God 
as  those  that  are  alive  from  the  dead* And  again, 
“  lierefore  he  saitli.  Awake  thou  that  sleepest,  and 
arise  from  the  dead,  and  Christ  shall  give  thee  light  f 
It  is  likewise  to  be  observed,  that  in  all  the  descriptions 
of  the  resurrection  and  future  judgment  which  are 
given  us  at  such  length  in  the  gospels  and  epistles,  there 
is  no  mention  made  of  a  first  and  second  resurrection  at 
the  distance  of  a  thousand  years  from  each  other. 
There  is  indeed  an  order  in  the  re.surrection :  for  we 
are  told  J,  that  “  every  man  shall  rise  in  his  own  order  j 
Christ  tlie  hrst  fruits,  afterwards  they  that  are  Christ’s 
at  his  coming,”  See.  But  were  the  rnillennarian  hypo¬ 
thesis  well  lounded,  the  words  should  rather  have  run 
thus  :  “  Christ  the  first  fruits,  then  the  martyi-s  at  his 
coming,  and  a  thousand  years  afterwards  the  residue  of 
mankind.  Then  conieth  the  end,”  &c. 

These  arguments  strongly  incline  us  to  believe,  that 
by  the  reign  of  Christ  and  the  saints  for  a  thousand 
years  upon  earth,  nothing  more  is  meant,  than  that, 
beloie  the  general  judgment  the  Jews  should  be  con¬ 
verted,  genuine  Christianity  be  dilTused  through  all  na¬ 
tions,  and  mankind  enjoy  that  peace  and  happiness 
which  the  faith  and  precepts  of  the  gospel  are  calcu¬ 
lated  to  confer  on  all  by  whom  tliey  are  sincerely  em¬ 
braced. 

Our  Saviour’s  own  account  of  his  religion  is,  that 
from  a  small  beginning  it  will  increase  to  the  lull 
harvest.  The  millennium  therefore  is  to  be  considered 
as  tlie  full  clfect  ot  the  Christian  principles  in  the  hearts 
of  men,  and  over  the  whole  w'orld  j  and  the  divines 
who  have  treated  of  this  subject  endeavour  to  prove, 
that  this  IS  to  be  e.xpected  from  the  facts  which  have 
already  existed,  and  from  the  importance  of  the  Chris¬ 
tian  doctrine. 

I .  The  gradual  progress  of  Christianity  is  no  objec¬ 
tion  to  this  fact.  I'his  is  similar  to  the  progress  and 
advance ment  from  less  to  greater  perfection  in  every 
thing  will,  h  possesses  vegetable  or  animal  life.  The 
same  thing  is  observed  in  the  arts,  in  civilization,  in 
societies,  and  in  individuals — and  why  should  it  not  be 
admitted  to  have  place  in  religion  ?  There  is,  indeed,  a 
general  principle  on  which  a. gradual  progression,  both 
in  the  natmal  and  moral  world,  is  founded.  The 
Almighty  never  employs  supernatural  means  where  the 
thing  can  be  accomplished  by  those  which  are  natural. 
This  idea  is  of  the  most  general  extent  through  the 
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whole  of  the  present  sj'stem  of  nature.  The  possibility 
of  another  plan  could  easily  be  admitted  ;  but  in  this  case 
there  would  be  a  total  alteration  of  every  part  of  the ' 
w’orks  of  God  or  of  man  that  we  are  acquainted  with. 
In  the  same  manner,  if  the  religion  of  Christ  had  been 
irresistible,  it  would  have  totally  altered  its  natural  con¬ 
sequences.  It  was  necessary,  therefore,  from  the  pre¬ 
sent  condition  of  man,  as  an  active,  intelligent,  and  ac¬ 
countable  being,  that  means  should  be  employed  j  and 
wherever  means  are  employed,  the  effects  produced 
must  be  gradual,  and  not  instantaneous. 

2.  Though  the  progress  of  a  divine  revelation  be  gra¬ 
dual,  yet  it  is  to  be  expected,  from  the  wisdom  and 
compassion  of  God,  that  it  will  still  be  advancing  In  the 
hearts  of  men,  and  over  the  world.  In  the  first  stage  of 
the  church,  the  word  of  God,  supported  by  miracles, 
and  by  the  animated  zeal  of  men  who  spake  what 
they  saw  and  heard,  grew  and  prevailed.  In  this  case 
supernatural  means  were  necessary,  because  the  pre¬ 
judices  of  the  world  could  not  be  subdued  without  them. 
It  was  the  first  watering  of  a  plant  which  you  after- 
w-ards  leave  to  the  dew  of  heaven.  Miracles  at  the 
same  time  were  employed  only  as  the  means  of  convic¬ 
tion  ;  and  they  were  not  continued,  because  in  this 
case  they  would  have  become  a  constant  and  irresistible 
principle,  incompatible  with  the  condition  of  man  as  a 
reasonable  agent.  After  this  power  was  withdrawn, 
thei-e  were  many  ages  of  ignorance  and  superstition 
in  the  Christii.n  church.  But  what  is  necessary  to  be 
established  on  this  subject  Is,  not  that  the  progress  of 
Christianity  has  never  been  interrupted,  but  that  on 
tlie  whole  it  has  been  advancing.  The  eflects  of  this 
religion  on  mankind.  In  proportion  as  it  was  received, 
were  immediate  and  visible:  It  destroyed  the  gross  su¬ 
perstition  of  idol  worship  j  it  abolished  the  practice, 
which  was  general  in  the  heathen  world,  of  reducing 
to  the  lowest  state  of  servitude  the  greatest  part  of  our 
brethren  j  it  softened  the  horrors  of  war,  even  when  the 
vices  of  mankind  made  defence  necessary  ;  it  entered 
into  social  and  private  life,  and  taught  men  benevolence, 
humanity,  and  mercy.  It  is  in  these  blessed  eflects  that 
we  can  observe  the  progress  of  Christianity -even  to  this 
day.  Superstition  and  idolatry  were  soon  engrafted  on 
the  stem  which  our  Saviour  planted  in  the  world  j  but 
the  simplicity  of  the  gospel  has  been  gradually  under¬ 
mining  the  fabric  of  superstition  ;  and  the  men  who  are 
most  nearly  interested  in  the  deceit  are  now  almost 
ashamed  to  show  their  faces  in  the  cause.  The  practice 
of  slavery  has,  generally  speaking,  been  extinguished  in 
the  Christian  world  j  yet  the  remains  of  It  have  been  a 
disgrace  to  the  Christian  name,  and  the  professors  of 
that  religion  have  now  begun  to  see  the  inconsistency. 
War  is  not  only  carried  on  with  less  animosity,  and  less 
havock  of  the  human  species  j  but  men  begin  to  culti¬ 
vate  more  generally,  and  to  delight  in,  the  ai’ts  of 
peace.  The  increasing  spirit  of  charity  and  henevo- 
lence,  of  which  it  were  easy  togive  unexampled  instan¬ 
ces  in  the  present  age,  is  a  decided  proof  ot  the  increa¬ 
sing  influence  of  Christianity.  At  the  same  time,  it, 
instead  of  these  general  principles,  we  were  to  descend 
to  private  examples  of  infidelity  or  ot  w'iikcdncss,  it 
would  be  easy  to  bring  prools  in  support  oi  an  opposite 
opinion :  but  the  reasoning  would  by  no  means  be 
equally  conclusive-,  for  if  the  general  principles  by 
which  society  is  regulated  be  more  liberal  aud  merciful, 
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Milieu-  it  is  evident  that  there  is  more  goodness  in  a  greater 
nium.  number  of  the  human  race.  Society  is  notlilng  more 
'  than  a  collection  of  Individuals ;  and  the  general  tone, 
especially  when  it  is  on  the  side  of  virtue,  which  almost 
in  every  instance  opposes  the  designs  of  leading  and  in¬ 
terested  men,  is  a  certain  evidence  of  the  private  spirit. 
To  show  that  this  reformation  is  connected  with  Chri¬ 
stianity,  it  is  unnecessary  to  state  any  comparison  be¬ 
tween  the  influence  of  heathen,  and  the  influence  of 
Christian  principles  ;  between  civilization  as  depending 
on  the  powers  of  the  human  understanding,  and  on  the 
efficacy  of  the  word  of  God.  The  whole  of  this  contro¬ 
versy  may  be  appealed  to  an  obvious  fact,  viz.  that  as 
any  nation  has  come  nearer  to  the  simplicity  of  the 
gospel  in  the  standard  of  its  worship,  it  has  been  more 
possessed  of  those  national  virtues  which  we  have 
ascribed  to  the  influence  of  Christianity.  This  fact  is 
worth  a  thousand  volumes  of  speculation  on  this  sub- 
ject. 

3.  A  revelation  sanctioned  by  God,  for  a  benevolent 
purpose,  will  be  expected  to  produce  efiects  correspond¬ 
ing  to  the  wisdom  which  gave  it,  and  to  the  purpose 
for  which  it  is  employed.  It  may  be  gradual  •,  but  it 
will  be  increasing,  and  it  must  Increase,  to  the  full  har¬ 
vest.  He  that  has  begun  the  good  work,  will  also  finish 
it.  It  is  reasonable  to  expect  this  illustrious  success  of 
the  gospel,  both  from  the  nature  of  the  thing,  and 
from  the  prophecies  contained  in  the  sacred  scriptures. 
The  precepts  of  the  gospel,  in  their  genuine  sense,  are 
admirably  calculated  for  the  peace  and  welfare  both  of 
individuals  and  society.  The  greatest  liberality  of  mind, 
the  greatest  generosity  of  temper,  the  most  unbounded 
love,  and  the  greatest  Indifference  to  the  accumulation 
of  this  world’s  property,  if  they  glowed  from  breast 
to  breast,  and  operated  with  equal  force  on  all  men, 
would  be  productive  of  equal  good  and  happiness  to  all. 
We  are  scarcely  able  to  perceive  the  force  of  this  at 
first  view,  because  the  deceit  and  imposition  which  yet 
exist  in  the  world,  prevent  the  operation  of  the  best 
principles  even  in  the  best  hearts.  But  in  proportion 
to  the  improvement  of  mankind,  what  is  their  real  in¬ 
terest,  and  what  are  the  real  objects  of  happiness,  will 
gradually  unfold.  The  contempt  of  vice  will  be  great¬ 
er  in  proportion  to  the  scarcity  of  it :  for  one  villain 
gives  countenance  and  support  to  another,  just  as  iron 
sharpeneth  iron.  This  opens  to  our  view  another  fact 
connected  with  the  practice  of  Christianity,  namely, 
that  the  nearer  it  arrives  to  its  perfect  state,  it  will  be 
the  more  rapid  in  its  progress.  The  beauty  of  holiness^ 
will  be  more  visible  j  and,  in  the  strong  language  ot 
the  prophet,  “  the  earth  shall  bring  forth  in  one  day, 
•  Is.  IxtI.  8.  and  a  nation  shall  be  born  at  once  This  future 
perfection  of  the  gospel  is  consistent  with  its  natuix;  and 
importance. — We  can  scarcely  believe  that  means  so 
admirably  adapted  to  the  reformation  of  mankind 
sliould  be  without  their  efl’cet ;  and  if  the  most  difficult 
part  be  already  accomplished,  we  liavc  no  reason  to  ap¬ 
prehend  that  the  scheme  will  not  be  completed.  I  his 
fact  is  also  clearly  the  subject  of  ancient  projihecy-  lor 
+  \cr.  11.  it  jimj.  galth  the  Lordt,  I  will  extend  jjcace  to  lior  like 
a  river,  and  the  glorv  of  the  Gentiles  like  a  flowing 
stream.  And  it  shall  come  to  pass,  Ironi  one  sabbath 
to  another,  and  from  one  new  moon  to  another,  shall 
all  flesh  come  to  worship  before  me,  sailh  the  Lord.’  — 
“  Violence  shall  be  no  more  heard  in  thy  land,  wasting 


nor  destruction  within  thy  border  5  but  thou  shall  call 
thy  walls  salvation,  and  thy  gates  praise.”  (Is.  lx.  1 8.).  muni 

Without  entering  more  minutely  on  the  prophecy  MiUcjHira. 
already  quoted  from  chap.  xx.  of  the  book  of  the  Be-  '' 
velation,  it  is  sufficient  to  observe,  that  Dr  AN'hitby,  in 
his  treatise  on  the  millennium  at  the  end  of  his  commen¬ 
tary,  proves,  in  the  clearest  manner,  from  the  spirit  of 
the  passage  and  the  similarity  of  the  expressions  with 
those  of  other  prophets,  that  it  refers  to  a  state  of  the 
church  for  a  thousand  years,  which  shall  be  like  life 
from  the  dead.  The  commencement  of  this  period  is 
connected  with  two  events  ;  the  fall  of  antichrist,  and 
the  convei-sion  of  the  Jews.  The  latter  of  these  events 
must  be  considered  as  a  key  to  all  the  prophecies  con¬ 
cerning  the  millennium.  As  the  Jews  were  the  ancient 
people  of  God,  and  as  their  conversion  is  to  be  the  pre¬ 
vious  step  to  the  general  knowledge  of  Christianity,  the 
prophecies  of  the  millennium  have  a  chief  relation  to  this 
important  event.  V  e  have  already  observed,  that  God 
never  interposes  with  miraculous  power  to  produce  what 
can  be  effected  by  natural  means  j  and  from  what  we 
know  of  human  nature,  we  cannot  but  perceive  that  the 
conversion  of  the  Jews  will  powerfully  operate  to  tlie 
general  conversion  of  mankind.  Freed  from  those  pie- 
judices  which  now  make  them  the  objects  of  hatred  in 
all  nations,  and  fired  with  that  zeal  by  which  new  con¬ 
verts  are  always  actuated,  they  will  preach  the  gospel 
with  a  fervour  of  which  we,  who  have  long  been  bles¬ 
sed  with  its  rays,  can  hardly  form  a  conception  j  and, 
by  their  present  dispersion  over  the  whole  earth,  they 
will  be  enabled  to  adapt  their  instructions  to  every  in¬ 
dividual  of  the  human  race  in  the  language  of  his  fa¬ 
thers.  Indeed,  if  they  are  not  at  some  future  period  to 
he  employed  by  Providence  for  this  purpose,  it  is  diffi¬ 
cult,  if  not  impossible,  to  give  any  reason  for  their  dis¬ 
persed  state  and  political  existence.  Just  now  it  roust  be 
confessed  that  they  are  the  roost  implacable  enemies  of 
the  Christian  name }  but  their  conversion  is  not  on  that 
account  more  unlikely  or  improbable  than  were  events 
which  have  taken  place  of  nearly  equal  importance  a 
very  few  years  ago.  On  the  whole,  the  pcrlcctisn  ol 
Christianity  is  a  doctrine  of  reasonable  cxpeitation  to 
the  church',  and  it  is  impossible  for  the  advocates  tor 
natural  religion  to  deny,  that  unlimited  obedience  to 
its  precepts  is  consistent  with  the  purest  state  ot  liberty 
and  of  happiness.  This  is  the  only  millennium  which 
the  prophets  and  apostles,  as  we  understand  them,  pro¬ 
mise  to  the  saints;  but  as  men  figuring  in  the  vciy  first 
ranks  of  learning  have  thought  otherw  im-,  we  would  not 
be  too  confident  that  our  intcrpictation  i-  ji jU — ouch 
of  our  readers  as  w  i^h  for  further  inforir  rion,  will  find 
it  in  the  works  of  Mr  Mcde,  Bishop  Newton,  Dr  M  hii- 
by  and  Dr  Ciill;  and  to  those  masterly  writers  we  r  iVr 
them  for  th.it  satisfaction  which  in  such  an  artlrli:  .i-- 
this  cannot  be  given. 

Mllil.KPKS,  or  Woou-I.oi  si:  ;  a  -picus  of  Oms. 

CUS.  .See  FnTOMOLOGV  I /l  Lj. 

■MILI.l'.l’DBA,  in  Saiurtil  J/jIWotv,  a  nani-  by 
which  Liiinx'Us  dl>tingui--hc5  that  g-. nus  ot  iithopli) : 
of  a  hard  structure  and  lull  ot  holes,  which  an-  1  jl  itc!- 
laled  or  radiated,  and  whose  auini.  i  iv  the  '  y  .lrs,  iii 
which  it  diffei--  from  the  madnjor?,  aod  cu'  ~i;  - 
ing  14  diff.  n'nt  .piue*. 

In  the  niillepora,  the  .vniniJ  which  l<s:nis  i.r.,  ui;i  - 
bi'.i  it  occupic’  the  vubslancc  ;  and  it  u  chccjvrd  I'jji 

O  i  ^  - 
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Millepora  the  milleporse  grow  upon  one  another ;  their  little  ani- 
11  mals  produce  their  spawn  j  which  attaching  itself  either 
Millot.  extremity  of  the  body  already  formed,  or  im- 

’  derneath  it,  gives  a  different  form  to  this  produc¬ 
tion.  Hence  the  various  shapes  of  the  millepora, 
which  Is  composed  of  an  Infinite  number  of  the  cells 
of  those  little  Insects,  which  all  together  exhibit  diller- 
ent  figures,  though  every  partleular  eellula  has  Its  essen¬ 
tial  form,  and  the  same  dimensions,  according  to  its 
own  species, 

MILLET.  See  Milium,  Botany  Index. 

MILLIAKE,  or  Milliarium,  a  Roman  njlle, 
which  consisted  of  looo  paces,  mille  passus,  whence  the 
name. 

MILLIARIUM  AUREUM,  was  a  gilded  pillar  In 
the  fornm  of  Rome,  at  which  all  the  highways  of  Italy 
met,  as  one  common  centre.  From  this  pillar  the  miles 
ivere  counted,  and  at  the  end  of  every  mile  a  stone  was 
put  down.  The  milliary  column  was'  erected  by  Au¬ 
gustus  Csesar,  and,  as  we  are  Informed  by  travellers, 
is  still  to  be  seen. 

MILLING  of  Cloth.  See  Fulling. 

MILLION,  in  Ariilnnctic^  the  sum  of  ten  hundred 
thousand,  or  a  thousand  times  a  thousand.  See  Arith¬ 
metic. 

MILLO,  a  part  of  Mount  Zion  at  its  extremity  •, 
and  therefore  called  ^lillo  of  the  city  of  David 
(2  Chron.  xxxii.),  taken  in  with  the  wall  that  encom¬ 
passed  Mount  Zion.  Uncertain  whether  Beth  Millo, 
('Judges  ix.  20.)  denotes  a  place  j  if  it  did.  It  lay  near 
Sechem. 

MILLOT,  Claude  Francis  Xavier,  of  the 
French  academy,  was  born  at  Brsan^on,  March  1726, 
and  was  for  some  time,  a  Jesuit.  He  was  consecrated 
for  the  pulpit,  and  continued  to  preach  after  he  left  the 
society  :  But  the  weakness  of  his  voice,  his  timidity,  and 
the  awkwardness  of  his  manner,  not  permitting  him  to 
continue  in  this  profession,  he  relinqulshed'it,  although 
he  had  preached  Advent  sermons  at  Versailles,  and 
Lent  sermons  at  Luncville.  The  marquis  de  1‘elino, 
minister  of  Parma;  Instituted  an  historical  class  for  the 
benefit  of  the  young  nobility  j  and,  at  the  desire  of 
M.  le  Due  de  Nivernois,  he  gave  the  charge  of  it  to 
the  abbe  Millot.  The  minister  having  occasioned  a 
kind  of  rebellion  among  the  people  by  some  innovations 
which  he  had  made  in  the  state,  the  abbe  continued  at¬ 
tached  to  the  interests  of  bis  patron,  and  would  not  de¬ 
sert  him  till  the  storm  was  blown  over.  When  he  was 
told  that  he  would  lose  his  place  by  this  conduct,  he  re¬ 
plied,  “  My  place  is  with  a  virtuous  persecyted  man 
who  has  been  my  benefactor  ;  and  that  I  shall  never 
lose.”  At  length,  having  filled  the  historical  chair 
with  great  approbation,  he  returned  to  France,  and  was 
appointed  preceptor  to  INI.  le  Due  d’Enghlen.  In  this 
situation  he  died,  A.  D.  17^55  59"  abb6 

Millot  did  not  shine  in  company  j  he  ivas  cold  and  re¬ 
served  in  his  manner  but  evei*y  thing  he  said  was  ju¬ 
dicious,  and  exactly  In  point. —  D’Alembert  said,  that 
of  all  his  acquaintance  the  abb^  Millot  had  the  fewest 
prejudices  and  the  least  pretension.  He  composed  seve¬ 
ral  works,  which  are  digested  with  great  care,  and 
written  in  a  pure,  simple,  and  natural  style.  The  prin¬ 
cipal  are,  i .  Elemens  de  PHistoire  de  France,  depuis 
Clovis  jusqid  a  Louis  XIV.  3  vols.  in  i2mo.  The  au¬ 
thor,  selecting  the  most  curious  and  important  facts,  has 


suppressed  every  thing  foreign  to  the  subject ;  and  has  Aliflot, 
not  only  arranged  the  materials  in  their  proper  order,  Mffo. 
but  chosen  them  with  the  greatest  judgment.  Querlon  v— 
thought  this  the  best  abridgement  which  w'e  have  of  the 
history  of  France,  and  preferred  It  to  that  of  the  presi¬ 
dent  Henault.  2.  Elemens  de  PHistoii'e  d'^Angleterre  , 
depuis  son  oj'igine  sous  les  Romains,  jusqu'  a  George  II. 

3  vols.  i2mo.  In  this  valuable  abridgement,  the  au¬ 
thor  satisfies,  without  tiring,  his  readers.  It  is  all  that 
is  necessary  for  those  who  wish  to  gain  a  general  know¬ 
ledge  of  the  English  history,  without  entering  minute¬ 
ly  into  its  particular  parts. — Elemens  de  PHistoire 
Vniverselle,  9  vols.  i2mo.  A  certain  critic  maintains, 
that  this  work  is  merely  a  counterfeit  of  Voltaire’s  ge¬ 
neral  history.  But  this  censure  Is  altogether  unjust. 

The  ancient  history  in  this  work  is  wholly  composed  by 
the  abbe  Millot ;  and,  no  less  than  the  modern  part, 
discov'ers  his  abilities  in  the  choice  of  facts,  in  divesting 
them  of  useless  circumstances,  in  relating  them  without 
prejudice,  and  in  adorning  them  with  judicious  i-eflec- 
tions.  4.  L'Histoire  dcs  Troubadours,  3  vols.  i2mo, 
compiled  from  the  manuscripts  of  M.  de  Saint  Palale. 

This  work  appears  rather  tedious,  because  it  treats  of 
men  almost  unknown,  and  most  of  them  deserving  to  be 
so.  M'hat  is  there  quoted  from  the  Provencal  poets  Is 
not  at  all  interesting ;  and,  according  to  the  observation 
of  a  man  of  wit,  “  it  serves  no  purpose  to  search  curi¬ 
ously  into  a  hc>ap  of  old  ruins  while  we  have  modern 
palaces  to  engage  our  attention.”  5.  MemoiresPoh- 
thjucs  et  Militaires pour  servir  a  PHistoire  deLouisXIV. 
et  de  Louis  XV.  composed  from  original  papers  collect¬ 
ed  by  Adrian  Maurice  due  de  Noailles,  marshal  of 
France,  In  6  vols.  i2mo.  6.  The  abbe  Millot  pub¬ 
lished  also  several  Discourses,  in  which  he  discusses  a 
variety  of  philosophical  questions,  with  more  ingenuity 
of  argument  than  fire  of  expression  ;  and  a  translation 
of  the  most  select  harangues  in  the  Latin  historians  j  of 
which  it  has  been  remarked,  as  well  as  of  the  orations 
of  the  abbe  d’Olivet,  that  they  are  coldly  correct,  and 
elegantly  insipid.  The  clraracter  of  the  author,  more 
prudent  and  circumspect  than  lively  and  animated,  sel¬ 
dom  elevated  his  imagination  above  a  noble  simplicity 
without  warmth,  and  a  pure  style  without  ostentation. 

Some  of  the  critics,  however,  have  accused  him  of  de¬ 
clamation  in  some  parts  of  his  histories,  particularly  in 
those  parts  which  concern  the  clergy.  But,  in  our  o))I- 
nlon,  the  word  declamation  is  totally  Inapplicable  to  the 
writings  of  the  abbe  Millot.  He  flatters,  it  is  true, 
neitl)er  priests  nor  statesmen  ;  and  he  relates  more  in¬ 
stances  of  vicious  than  virtuous  actions,  because  the  one 
are  infinitely  more  common  than  the  other:  But  he  re¬ 
lates  them  coldly  •,  and  he  appears  to  be  guided  more 
by  sincerity  and  a  love  of  truth,  than  by  that  partial 
philosophy  which  blames  the  Christian  religion  for  those 
evils  which  it  condemns. 

MILO,  a  celebrated  athlete  of  Crotona  in  It.aly. 

H  is  father’s  name  was  Diotimus.  He  early  accustomed 
himself  to  carry  ihe  greatest  burdens,  and  by  degrees 
became  a  prodigy  of  strength.  It  is  said  that  he  c.ar- 
ried  on  his  shoulders  a  young  bullock,  four  years  old, 
for  above  forty  yards  j  and  afterwards  killed  it  with  one 
blow  of  his  fist,  and  eat  it  up  in  one  day.  He  was  se¬ 
ven  times  crowned  at  the  Pythian  games,  and  six  at  the 
Olympian.  He  presented  himself  a  seventh  time;  but 
no  one  had  the  courage  or  boldness  to  enter  the  lists 

against 
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Milo,  against  lilm.  He  was  one  of  the  disciples  of  Pythago- 
— V'— '  ras  j  and  to  his  uncommon  strength,  it  is  said,  the 
learned  preceptor  and  his  pupils  owed  their  life  :  The 
pillar  which  supported  the  roof  of  the  school  suddenly 
gave  way  ;  but  Milo  supported  the  whole  -weight  of  the 
building,  and  gave  the  philosopher  and  his  auditors  time 
to  escape.  In  his  old  age,  Milo  attempted  to  pull  up  a 
tree  by  the  roots,  and  break  it.  He  partly  effected  it ; 
but  his  strength  being  gradually  exhausted,  the  tree 
'  when  half  cleft  re-united,  and  his  hands  remained  pinch¬ 
ed  in  the  body  of  the  tree.  He  was  then  alone  j  and, 
being  unable  to  disentangle  himself,  he  was  devoured 
by  the  wild  beasts  of  the  place,  about  500  years  before 
the  Christian  era. 

Milo,  2\  Annins,  a  native  of  Lanuvlum,  who  at¬ 
tempted  to  obtain  the  consulship  at  Rome  by  intrigue 
and  seditious  tumults.  Clodius  the  tribune  opposed 
his  views  j  yet  Milo  would  have  succeeded  but  for  the 
following  event :  As  he  was  going  into  the  country,  at¬ 
tended  by  his  wife  apd  a  numerous  retinue  of  gladiators 
and  servants,  he  met  on  the  Applan  road  his  enemy 
Clodius,  who  was  returning  to  Rome  with  three  of  his 
friends  and  some  domestics  completely  armed. — A 
quaiTel  arose  between  the  servants.  Milo  supported  his 
attendants,  and  the  dispute  became  general. — Clodius 
received  many  severe  wounds,  and  was  obliged  to  re¬ 
tire  to  a  neighbouring  cottage.  Milo  pursued  his  ene¬ 
my  in  his  retreat,  and  ordered  his  servants  to  despatch 
him.  The  body  of  the  murdered  tribune  was  carried 
to  Rome,  and  exposed  to  public  view.  The  enemies 
of  Milo  inveighed  bitterly  against  the  violence  and  bar¬ 
barity  with  which  the  sacred  person  of  a  tribune  had 
been  treated.  Cicero  undertook  the  defence  of  Milo  j 
but  the  continual  clamours  of  the  friends  of  Clodius, 
and  the  sight  of  an  armed  soldiery,  which  surrounded 
the  seat  of  judgment,  so  terrified  the  orator,  that  he 
forgot  the  greatest  part  of  his  arguments,  and  the  de¬ 
fence  he  made  was  weak  and  injudicious. — IMllo  was 
condemned,  and  banished  to  Massilia.  Cicero  soon  af¬ 
ter  sent  his  exiled  friend  a  copy  of  the  oration  which 
he  had  prepared  for  his  defence,  in  the  form  in  which 
we  have  it  now  j  and  Milo,  after  he  had  read  it,  ex¬ 
claimed,  O  Cicero,  hadst  thou  spoken  before  my  acaisers 
in  these  terms,  Milo  would  not  he  now  eating  fgs  at 
Marseilles.  The  friendship  and  cordiality  of  Cicero  and 
Milo  were  the  fruits  of  long  intimacy  and  familiar  in¬ 
tercourse.  It  was  to  the  successful  labours  ol  Alilo  that 
the  orator  was  recalled  from  banishment,  and  restored 
to  his  friends. 

Milo,  (anciently  Melos'),  an  Island  in  the  Archipe¬ 
lago,  about  50  miles  in  circumference,  with  a  harboui, 
which  Is  one  of  the  largest  in  the  Mediterranean.  The 
principal  town  is  of  the  same  pame  as  the  island,  and 
was  prettily  built,  but  abominably  nasty :  the^  houses 
are  two  stories  high,  with  flat  roofs  ^  and  arc  built  with 
a  sort  of  pumice  stone,  which  is  hard,  blackish,  and  yet 
very  light. 

This  island  was  formerly  rich  and  populous,  r  rom 
the  earliest  times  of  antiquity  it  enjoyed  pure  llbcity. 


The  Athenians,  not  being  able  to  persuade  the  Mellans 
to  declare  in  their  favour  in  the  Peloponnesian  war, '  '■ — v~~  • 
made  a  descent  upon  the  island,  and  attacked  them  vi¬ 
gorously.  In  two  different  expeditions  they  failed  of 
their  purpose  ;  but  returning  with  more  numerous 
forces,  they  laid  siege  to  ISIelos  5  and  obliging  the 
besieged  to  surrender  at  discretion,  put  to  the  sword 
all  the  men  who  were  able  to  bear  arms.  They  spared 
only  the  women  and  children,  and  these  they  carried 
into  captivity.  This  act  of  cruelty  puts  humanity  to 
the  blush,  and  disgraces  the  Athenian  name.  Rut  war 
was  then  carried  on  with  a  degree  of  wild  rage,  unex¬ 
ampled  in  the  present  times.  Republics  know  not- 
how  to  pardon,  and  always  carry  their  vengeance  to 
an  extravagant  height.  Mdien  I.ysandcr,  the  Lacedae¬ 
monian  general,  came  to  give  law  to  the  Athenians, 
he  expelled  the  colony  which  they  had  sent  to  Melo<*, 
and  re-established  the  unfortunate  remains  of  its  origi¬ 
nal  inhabitants.  • 

This  island  lost  its  liberty  when  Rome,  aspiring  to 
the  empire  of  the  world,  conquered  all  the  isles  ol  the 
Archipelago.  In  the  partition  of  the  empire,  it  fell 
to  the  share  of  the  eastern  emperors,  was  governed  by 
particular  dukes,  and  was  at  last  conquered  by  Soli'- 
man  II.  Since  that  period,  it  has  groaned  under  the 
yoke  of  Turkish  despotisfn,  and  has  lost  its  opulence 
and  splendour.  At  the  commencement  of  the  present 
century,  it  boasted  of  17  churches  and  ii  chapels,  and 
contained  more  than  20,000  inhabitants.  It  was  very 
fertile  in  com,  wine,  and  fruits  ;  and  the  whole  space 
from  the  town  to  the  harbour,  which  is  nearly  two 
miles,  was  laid  out  in  beautiful  gardens.  M.  Tounie- 
fort,  who  visited  it  in  the  year  1700,  gives  a  fine  de¬ 
scription  of  it.  “  The  earth,  bejng  constantly  warmed 
by  subterraneous  fires,  produced  almost  without  inter¬ 
ruption  plenteous  crops  of  corn,  barb  y,  cotton,  c.v- 
quisitc  wines,  and  delicious  melons.  St  Llias,  the  finest 
monastery  in  the  island,  and  situated  on  the  most  ele¬ 
vated  spot.  Is  encircled  with  orange,  citron,  cedar,  and 
fig  trees.  Its  gardens  are  watered  by  a  copious  spring. 

Olive  trees,  oAvhich  there  arc  but  few  in  the  other 
parts  of  the  island,  grow  in  great  numbers  around  this 
monastery.  The  adjacent  vineyards  afford  excclleDt 
wine.  In  a  word,  all  the  productions  ol  the  island  are 
the  very  best  of  their  kinds  ',  its  partridges,  quails,  kids, 
and  lambs,  are  highly  valued,  and  yet  may  be  bought 

at  a  very  cheap  price.”  min 

■Were  M.  Tournefort  to  return  to  Milo,  M.  Savary 
assures  us,  he  would  no  longer  sec  the  tine  island  which  ' 

he  has  described.  “  He  might  still  see  niuni,  in  the 
form  of  feathers,  and  fringed  with  silver  thread,  hang¬ 
ing  from  the  arches  of  the  cavern;;  ;  pieers  of  purer 
sulphur  filling  the  clifl's  of  the  rocks  ;  a  varirty  ol  mi- 
neral  spring^  -,  hot  baths  (though  these  are  now  only 
a  set  of  small  dirty  caves);  the  -anic  subterraiuous 
fires  which  in  his  days  wamied  the  bosom  of  the 
earth,  and  were  the  cause  of  its  extraordinary  fertility, 
but  instead  of  5OOO  Hrecks,  all  paying  the  capital. on 
tax  (a),  he  would  now  find  no  more  than  about  7  -3 
^  iiihabitaiit-: 


(A)  Grown  up  men  are  the  only  persons  'fo  p.y  th-M*-;;;;;-  -- 
5000  who  paid  the  tax,  the  women,  boys,  and  girls,  wc  find  that  -Melos,  ) 

least  20,000  souls. 
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Milo,  inhabitants  on  an  island  i8  leagues  in  circumference. 
He  would  sigh  to  behold  the  finest  lands  lying  unculti¬ 
vated,  and  the  most  fertile  valleys  converted  into  mo¬ 
rasses  5  of  the  gardens  scarcely  a  vestige  is  left  j  three- 
fourths  of  the  town  in  ruins,  and  the  inhabitants  dally 
'  decreasing.  In  short, .  during  the  last  50  years,  Melos 
has  assumed  a  quite  different  appearance.  The  plague, 
which  the  Turks  propagate  everywhere,  has  cut  off’ 
one  part  of  its  inhabitants;  the  injudicious  admini¬ 
stration  of  the  Porte,  and  the  oppressive  extortions  of 
the  captain- pacha,  have  destroy  ed  the  rest.  At  pre¬ 
sent,  for  want  of  hands,  they  cannot  cut  out  a  free 
channel  for  their  waters,  which  stagnate  in  the  valleys, 
corrupt,  and  infect  the  air  with  their  putrid  exhala¬ 
tions.  The  salt  marshes,  of  which  there  are  numbers 
in  the  Island,  being  equally  neglected,  produce  the 
same  effects.  Add  to  these  inconveniences,  those  sul¬ 
phureous  exhalations  which  arise  all  over  the  island, 
and  by  which  the  Inhabitants  of  Melos  arc  afflicted 
with  dangerous  fevers  during  three-fourths  of  the  year. 
Perhaps  they  may  be  obliged  to  forsake  their  coun¬ 
try.  Every  countenance  is  yellow',  pale,  and  livid  ; 
and  none  bears  any  marks  of  good  health.  The  pru¬ 
dent  traveller  will  be  careful  to  spqnd  but  a  very  short 
time  in  this  unw’holesome  country,  unless  he  chooses 
to  expose  himself  to  the  danger  of  catching  a  fever. 
To  sleep  over  night,  or  to  spend  but  one  day  in  the 
island,  is  often  enough  to  occasion  his  being  attacked 
with  that  distemper. 

“  Yet  (continues  our  author)  a  judicious  and  en¬ 
lightened  government  might  expel  those  evils  which 
ravage  Melos.  Its  first  care  would  be  to  establish  a  la¬ 
zaret,  and  to  prohibit  vessels  whose  crews  or  cargoes 
.-ire  infected  with  the  plague  from  landing.  Canals 
might  next  be  cut,  to  drain  the  marshes  whose  exhala¬ 
tions  are  so  pernicious.  The  island  would  then  be  re¬ 
peopled.  The  sulphureous  vapours  are  not  the  most 
noxious.  These  prevailed  equally  in  ancient  times,  yet 
the  island  was  then  very  populous.  M.  Tournefort, 
who  travelled  through  it  at  a  time  less  distant  from  the 
period  when  it  w'as  conquered  by  the  Turks,  and  when 
they  had  not  yet  had  time  to  lay  it  waste,  reckons  the 
number  of  its  inhabitants  (as  we  have  said)  at  about 
ao,ooo.  The  depopulation  of  Melos  is  therefore  to  be 
ascribed  to  the  despotism  of  the  Porte,  and  its  detestable 
police.” 

S’  ther  women  of  Milo,  once  so  celebrated  for  their 

you,. beauty,  are  now  sallow',  unhealthy,  and  disgustingly 
up  the  ugly  >  “'i<l  render  themselves  still  more  hideous  by  their 
Straits,  dress,  which  is  a  kind  of  loose  jacket,  with  a  white  coat 
p.  146.  and  petticoat,  that  scarcely  covers  two-thirds  of  their 
thighs,  barely  meeting  the  stocking  above  the  knee. 
Their  hind  hair  hangs  down  the  back  in  a  number  of 
plaits  ;  that  on  the  fore  part  of  the  head  is  combed 
down  each  side  of  the  face,  and  terminated  by  a  small 
stiff  curl,  which  is  even  with  the  lower  part  of  the 
cheek.  All  the  inhabitants  are  Greeks,  for  the  Turks 
are  not  fond  of  trusting  themselves  in  the  small  islands ; 
but  every  sumiijcr  the  captain  bashaw  goes  round  with 
a  squadron  to  keep  them  in  subjection,  and  to  collect 
the  revenue.  When  the  Russians  made  themselves  mas¬ 
ters  of  the  Archipelago,  many  of  the  islands  declared 
in  their  favour ;  b'nt  being  abandoned  by  the  peace, 
they  were  so  severely  mulcted  by  the  grand  signior,  that 
they  have  professed  a  determination  to  remain  perfectly 
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quiet  in  future.  As  the  Turks,  however,  do  not  think 
them  worth  a  garrison,  and  will  not  trust  them  with  H 
arms  and  ammunition,  all  those  which  the  Russians  may  ^dtiades 
choose  to  invade  will  be  obliged  to  submit.  The  two  " 

points  which  form  the  entrance  of  the  harbour,  cros¬ 
sing  each  other,  render  it  imperceptible  until  you  are 
close  to  it.  Thus,  while  you  are  perfectly  secure 
within  it,  you  find  great  difficulty  in  getting  out,  par¬ 
ticularly  in  a  northerly  wind  ;  and  as  no  trade  is  car¬ 
ried  on  except  a  little  in  corn  and  salt,  Milo  would 
scarcely  ever  be  visited,  were  it  not  that,  being  the 
first  island  which  one  makes  in  the  Ai'chipelago,  the 
pilots  have  chosen  it,  for  their  residence.  They  live  in 
a  little  town  on  the  top  of  a  high  rock,  which,  from  its 
situation  and  appearance,  is  called  the  Castle. — Par¬ 
tridges  still  abound  in  this  island  ;  and  are  so  cheap, 
that  yon  may  buy  one  for  a  charge  of  powder  only. 

The  peasants  get  ihem  by  standing  behind  a  portable 
screen,  with  a  small  aperture  in  the  centre,  in  which 
they  place  the  muzzle  of  their  piece,  and  then  draw 
the  partridges  by  a  call.  When  a  sufficient  number  are 
collected,  they  fire  among  th.em,  and  generally  kill 
from  four  to  seven  at  a  shot;  but  even  this  method  of 
getting  them  is  so  expensive,  from  the  scarcity  of  am¬ 
munition,  that  the  people  can  never  afford  to  shoot 
them,  except  when  there  are  gentlemen  in  the  island, 
from  whom  they  can  beg  a  little  powder  and  shot. 

Milo  is  60  miles  north  of  Candia  ;  and  the  town  Is 
situated  in  E.  Long.  25.  15.  N.  Lat.  36.  27. 

MILSTONE.  See  Millstone. 

MILT,  in  Anatomy,  a  popular  name  for  the 
Spleen. 

Milt,  or  Melt,  In  Natural  History,  the  soft  roe  in 
fishes;  thus  called  from  its  yielding,  by  expression,  a 
whitish  juice  resembling  milk.  See  Roe. 

The  milt  is  properly  the  seed  or  spermatic  part  of  the 
male  fish.  The  milt  of  a  carp  is  reckoned  a  choice  bit. 

It  consists  of  two  long  whitish  irregular  bodies,  each  in¬ 
cluded  in  a  very  thin  fine  membrane.  M.  Petit  consi¬ 
ders  them  as  the  testicles  of  the  fish  wherein  the  seed  is 
preserved  ;  the  lower  part  next  the  anus,  he  supposes 
to  be  the  vcstcttlce  seminales. 

jMILTHORP,  a  port  town  of  Westmoreland,  at  the 
mouth  of  the  Can,  eight  miles  south  from  Kendal.  It 
is  the  only  sea  port  in  the  county  ;  and  goods  are 
brought  hither  in  small  vessels  from  Grange  in  Lan¬ 
cashire.  Here  are  two  paper  mills.  It  has  a  market 
on  Friday,  and  a  fair  on  Old  May  day  ;  and  there  is  a 
good  stone  bridge  over  the  river  Betha,  which  runs 
through  the  town.  Population  1016  in  1811. 

MILTTADES,  an  Athenian  captain,  son  of  Cyp- 
selus.  He  obtained  a  victory  in  a  chariot  race  at  the 
Olympic  games.  He  led  a  colony  of  Athenians  to 
the  Chersonesus.  The  causes  of  this  appointment  are 
striking  and  singular.  The  Thracian  Dolonci,  ha¬ 
rassed  by  a  long  w'ar  with  the  Absynthians,  were  di¬ 
rected  by  the  oracle  of  Delphi  to  take  for  their  king 
the  first  man  they  met  in  their  return  home,  who  in¬ 
vited  them  to  come  under  his  roof  and  partake  his 
entertainments.  This  was  Miltlades,  whom  the  ap¬ 
pearance  of  the  Dolonci,  with  theli' strange  arms  and 
garments,  had  struck.  He  invited  them  to  his  house, 
and  was  made  acquainted  with  the  commands  of  the 
oracle.  He  obeyed ;  and  when  the  oracle  of  Delphi 
had  approved  a  second  time  the  choice  of  the  Do¬ 
lonci, 
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lonci,  he  departed  for  the  Chersonesus,  and  was  in¬ 
vested  by  the  Inhabitants  with  sovereign  power.  The 
first  measures  he  took  were  to  stop  the  further  incur¬ 
sions  of  the  Absynthlans,  by  building  a  strong  wall 
across  the  isthmus.  When  he  had  established  himself 
at  home,  and  fortified  his  dominions  against  foreign 
invasion,  he  turned  his  arms  against  Lampsacus.  His 
expedition  was  unsuccessful ;  he  was  taken  in  an  am¬ 
buscade,  and  made  prisoner.  His  friend  Croesus  king 
of  Lydia  was  informed  of  his  captivity,  and  procured 
his  release.  He  lived  a  few  years  after  he  had  reco¬ 
vered  his  liberty.  As  he  had  no  issue,  he  left  his 
kingdom  and  possessions  to  Stefagoras  the  son  of  CI- 
mon,  who  was  his  brother  by  the  same  mother.  The 
memory  of  Miltlades  was  greatly  honoured  by  the 
Dolonci,  and  they  regularly  celebrated  festivals  and 
exhibited  shows  in  commemoration  of  a  man  to  whom 
they  owed  their  greatness  and  preservation. 

Miltiades,  the  son  of  Cimon,  and  brother  of  Ste¬ 
fagoras  mentioned  in  the  preceding  article,  was  some 
time  after  the  death  of  the  latter,  who  died  without 
issue,  sent  by  the  Athenians  with  one  ship  to  take 
possession  of  the  Chersonesus.  At  his  arrival  Mil¬ 
tlades  appeared  mournful,  as  il  lamenting  the  recent 
death  of  his  brother.  The  principal  Inhabitants  of 
the  country  visited  the  new  governor  to  condole  with 
him  j  but  their  confidence  in  his  sincerity  proved  fa¬ 
tal  to  them.  Miltiades  seized  their  persons,  and  made 
himself  absolute  in  Chersonesus.  To  strengthen  him¬ 
self,  he  married  Hegeslpyla,  the  daughter  of  Olorus 
the  king  of  the  Thracians.  His  triumph  rvas  short. 
In  the  third  year  of  his  government,  his  dominions 
were  threatened  by  an  invasion  of  the  Scythian  No- 
mades,  whom  Darius  had  some  time  before  irritated 
by  entering  their  country.  He  fled  before  them  j 
but  as  their  hostilities  were  of  short  duration,  he  was 
soon  restored  to  his  kingdom.  Three  years  alter,  he 
left  Chersonesus  •,  and  set  sail  tor  Athens,  where  he 
was  received  with  great  ajiplause.  He  was  present 
at  the  celebrated  battle  of  Mar.4.THON  ;  in  which  all 
the  chief  officers  ceded  their  power  to  him,  and  left 
the  event  of  the  battle  to  depend  upon  his  superior 
abilities.  He  obtained  an  important  victory  over  the 
more  numerous  forces  of  his  adversaries.  Some  time 
after,  Miltiades  was  Intrusted  with  a  fleet  of  70  ships, 
and  ordered  to  punish  those  islands  which  had  revolt¬ 
ed  to  the  Persians.  He  was  successlul  at  first,  but 
a  sudden  report  that  the  Persian  fleet  was  coming^  to 
attack  him,  changed  liis  operations  as  he  was  besieuing 
Paros.  He  raised  the  siege,  and  returned  to  .\thens. 
He  w'as.  accused  of  treason,  and  particularly  ol  hold¬ 
ing  correspondence  with  the  enemy.  I  he  falsity  oi 
these  accusations  might  have  appeared,  it  Miltiades 
had  been  able  to  tome  into  the  assembly.  Hut  a 
wound  which  he  had  received  before  Faros  detained^ 
liim  at  home  j  and  his  enemies,  taking  advantage  ol 
his  absence,  became  more  eager  in  their  accusations, 
and  louder  in  their  clamours.  He  was  condemned 
to  death  ;  but  the  rigour  of  his  sentence  was  retract¬ 
ed  on  the  recollection  ol  his  great  services  to  the 
tlienians,  and  he  was  put  into  jirison  till  he  had  paid  a 
fine  of  yo  talents  to  the  state.  Ilis  inability  to  dis¬ 
charge  so  great  a  sum  Ji'laii’.td  him  in  confinement ; 
and  his  wounds  becoming  Incuralile,  he  dud  a  pri¬ 
soner  about  489  years  before  the  Cbrls'.Iau  era.  Ili^ 
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body  was  ransomed  by  his  son  Cimon  •,  who  was  obll-  Miltiades, 
ged  to  borrow  and  pay  the  50  talents,  to  give  his  father  .Milton, 
a  decent  burial. — The  accusations  against  Miltiades  * 
were  probably  the  more  readily  believed  by  his  coun¬ 
trymen,  when  they  remembered  how  he  made  him¬ 
self  absolute  in  Chersonesus  j  and  in  condemning  the 
barbarity  of  the  Athenians  towards  a  general,  who 
was  the  source  of  their  military  prosperity,  we  must 
remember  the  jealousy  which  ever  reigns  among  a 
free  and  independent  people,  and  how  watchful  they 
are  in  defence  of  the  natural  rights  which  they  sec 
wrested  from  others  by  violence.  Cornelius  Nepos 
has  written  the  life  of  Miltiades  the  son  of  Cimon  j 
but  his  history  is  incongruous  and  unintelligible,  from 
his  confounding  the  actions  of  the  son  of  Cimon  with 
those  of  the  son  of  Cypselus.  Greater  reliance  is  to 
be  placed  on  the  narration  of  Herodotus,  whose  ve¬ 
racity  is  confirmed,  and  who  was  indisputably  better 
informed  and  more  capable  of  giving  an  account  of 
the  life  and  exploits  of  men  who  flourished  in  bis  age, 
and  of  which  he  could  see  the  living  monuments. 
Herodotus  was  born  about  six  years  after  the  famous 
battle  of  Marathon  :  and  C.  Nepos,  as  a  writer  of  the 
Augustan  age,  flourished  about  450  years  after  the  age 
of  the  father  of  history. 

MILTON,  John,  the  most  illustrious  of  the  Eng¬ 
lish  poets,  was  descended  of  a  genteel  family,  seated 
at  a  place  of  their  own  name,  viz  Milton,  In  Oxford¬ 
shire.  He  was  born  December  9.  1608,  and  received 
his  first  rudiments  of  education  under  the  care  of  his 
parents,  assisted  by  a  private  tutor.  He  afterwards 
passed  some  time  at  St  Paul’s  school,  London  ;  in  w  hich 
city  his  father  had  settled,  being  engaged  in  the  busi¬ 
ness  of  a  scrivener.  At  the  age  of  17,  he  was  sent  to 
Christ’s  college,  Cambridge ;  where  he  made  great 
progress  in  all  p.irts  of  academical  learning ;  but  his 
chief  delight  was  in  poetry.  In  1628,  he  proceeded 
bachelor  of  arts,  having  performed  his  exercise  for  it 
with  great  applause,  llis  father  designed  him  for  the 
church  5  but  the  young  gentleman’s  attachment  to  the 
IMuses  was  so  strong,  that  il  became  impossible  to  engage 
him  in  any  other  pursuits.  In  1632,  he  took  the  de¬ 
gree  of  master  of  arts  •,  and  having  now  spent  as  much 
time  In  the  university  as  became  a  person  who  deter¬ 
mined  not  to  engage  in  any  of  the  three  prolession-, 
he  left  the  college,  gi’eatly  regretted  by  his  .acquain¬ 
tance,  but  highly  displeased  with  the  usual  method  of 
training  up  youth  there  lor  the  study  of  divinity  ;  and 
being  much  out  ol  humour  with  the  public  administra¬ 
tion  of  ecclesiastical  aftairs,  he  grew  dissatisfied  with 
tlie  establl'hed  form  of  cliiircli  government,  and  disliked 
the  whole  pl.in  ol  education  practi"!  d  in  tho  universitv. 
lli^  parents,  who  now  dwelt  at  Horton,  near  t  olu- 
brook,  in  Buckingham.|iii-e,  neiiv.d  him  with  una¬ 
bated  atFection,  notwithstanding  1-  had  thwarted  li.eir 
views  of  providing  for  him  in  the  -huich,  and  ih.y 
amply  indulged  Lim  in  hir  lo.t  of  irtiremeiit  ;  wh.  rein 
he  enriched  his  mind  VTith  theehoid  l  .tor- s  ol  C.rv- 
ciati  and  Koinan  literature;  and  hi-,  poems  of  ('  ■nuf, 
r Allegro,  Il  Vensi  t-oio,  and  I.u  ulu^,  all  wrote  at  this 
time,  would  have  been  suffiiieiit,  had  he  n.  ver  pp  ».  i- 
ced  any  thiug  more  considerable,  to  have  traieiiulted 
Ills  fame  to  the  latest  posterity.  However,  hr  imt 
so  alisorbed  In  his  stud!  as  not  to  make  fiTqmut  1  x- 
cuxslons  to  l.ondon ;  m  ilbir  did  soniu'  h  :  \ti  r:  ■ 
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pass  unnoticed  among  bis  neighbours  In  the  country, 
with  the  most  distinguished  of  whom  be  sometimes 
chose  to  relax  his  mind,  and  improve  his  acquaintance 
with  the  world  as  well  as  rvith  books. — After  five 
years  spent  in  this  manner,  he  obtained  his  father’s 
permission  to  travel  fot  farther  improvemeat.  At  Paris 
he  became  acquainted  with  the  celebrated  Hugo  Gro- 
tius  ;  and  from  thence  travelling  into  Italy,  he  was 
everywhere  caressed  by  persons  of  the  most  eminent 
quality  and  learning. 

Upon  his  return  home,  he  set  up  a  genteel  academy 
in  Aldersgate  street. — In  1641,  he  began  to  draw  his 
pen  in  defence  of  the  Presbyterian  parly  ■,  and  tlie  next 
year  he  married  the  daughter  of  Kichaid  Powell,  Esq. 
of  Forest  Hill  in  Oxfordshire.  This  lady,  however, 
whether  from  a  difl’erence  on  account  of  party,  her 
father  being  a  zealous  royalist,  or  some  other'  cause, 
soon  thought  proper  to  return  to  her  relations;  which 
so  Incensed  her  husband,  that  he  resolved  never  to  take 
her  again,  and  wrote  and.  published  several  tracts  in 
defence  of  the  doctrine  and  discipline  of  divorce.  He 
even  made  his  addresses  to  another  lady  ;  but  this  in¬ 
cident  proved  the  means  of  a  reconciliation  with  IMrs 
Milton. 

In  1644,  he  wrote  his  Tract  upon  Education; 
and  the  restraint  on  the  liberty  of  the  jiress  being 
continued  by  act  of  parliament,  he  wrote  boldly  and 
nobly  against  that  restraint.  In  16455,  published 
Ills  juvenile  poems ;  and  about  two  years  after,  on  the 
death  of  his  father,  he  took  a  smaller  house  in  High 
Holborn,  the  back  of  which  opened  into  Liiuoln’s- 
Inn  Fields. —  Here  he  quietly  prosecuted  his  studies, 
till  the  fatal  catastrophe  and  death  of  Charles  I.  ;  on 
which  occasion  he  published  his  Tenure  of  Kings  and 
^Magistrates,  in  justification  of  the  feet.  He  was  now 
taken  into  the  service  of  the  commonwealth,  and  made 
liatin  secretary  to  the  council  of  state,  who  resolved 
neither  to  write  to  others  abroad,  nor  to  receive  any 
answers,  except  in  the  Latin  tongue,  which  was  com¬ 
mon  to  them  all.  The  famous  Eotiwv  Bcss-iXixjj  coming 
out  about  the  same  time,  our  author,  by  command, 
wrote  and  published  hia  Iconoclast es.  the  s&me  year. 
It  was  also  by  order  of  his  masters,  backed  by  tlic  re¬ 
ward  of  loool.  that  in  1651  he  published , his  cele¬ 
brated  piece,  entitled  Pro  Popula  AngUcauo  IDiJcn- 
sio ;  “  A  Defence  of  the  people  of  England,”  in  an¬ 
swer  to  Salmasius’s  Defence  of  the  King;  which  per¬ 
formance  spread  his  fame  over  all  Europe.  Fie  now 
dwelt  in  a  pleasant  house  with  a  garden  in  Petty 
I'rance,  Westminster,  opening  into  St  James’s  Park. 
In  1652  he  burled  his  wife,  who  died  not  long  after 
the  delivery  of  her  fourth  child  ;  and  about  the  same 
time  he  also  lost  his  eye-sight,  by  a  gt/-tfa  serciia,  which 
had  been  growing  upon  him  n>any  years. 

Cromwell  took  the  reins  of  government  into  his  own 
hand  In  the  year  1653;  Milton  still  held  his  of¬ 
fice.  His  leisure  hours  he  employed  In  prosecuting  his 
studies ;  wherein  he  was  so  far  from  being  discouraged 
by  the  loss  of  his  sight,  that  he  even  conceived  hopes 
this  misfortune  would  add  new  vigour  to  his  genius  ; 
which  In  fact  seems  to  have  been  the  case. — Thus 
animated,  he  again  ventured  upon  matrimony  :  his  se¬ 
cond  lady  was  the  daughter  of  Captain  Woodstock  of 
THackney  :  she  died  in  childbed  about  a  year  after. 
'On  the  deposition  of  the  protector,  Ilichaid  Crora- 
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well,  and  on  the  return  of  the  long  parliament,  Milton 
being  still  continued  secretary,  he  appeared  again  in y“~ 
print ;  pleading  for  a  farther  reformation  of  the  laws 
relating  to  religion;  and,  during  the  anarchy  that  en¬ 
sued,  he  drew  up  several  schemes  for  re-establishing  the 
commonwealth,  exerting  all  his  faculties  to  prevent  • 

the  return  of  Charles  IL  England’s  destiny,  however, 
and  Charles’s  good  fortune  prevailing,  our  author  chose 
to  consult  his  safety,  and  retired  to  a  friend’s  house  in 
Bartholomew  Close.  A  particular  prosecution  was  in¬ 
tended  against  him;  but  the  just  esteem  to  which  his 
admirable  genius  and  extraordinary  accomplishments 
entitled  him,  bad  raised  him  so  many  friends,  even  among 
those  of  the  opposite  party,  that  he  was  included  in  the 
general  amnesty. 

This  storm  being  over,  he  married  a  third  wife,  Eli¬ 
zabeth,  daughter  of  Mr  Minshall  a  Cheshire  gentleman  ; 
and  not  long  after  he  took  a  house  in  the  Artillery 
Walk,  leading  to  Bunhill  Fields.  This  was  his  last  stage : 
here  he  sat  down  for  a  longer  continuance  than  he  had 
been  able  to  do  anywhere  ;  and  though  he  had  lost 
his  fortune  (for  every  thing  belonging  to  him  went  to 
wreck  at  the  Kestoration),  he  did  not  lose  his  taste  for 
literature,  but  continued  his  studies  with  almost  as  much 
ardour  as  ever  ;  *and  applied  himself  particularly  to  the 
finishing  his  grand  work,  the  Paradise  Lost ;  one  of  the 
noblest  poems  that  ever  was  produced  by  human  genius. 

— It  was  published  in  1667,  and  his  Paradise  Regained 
came  out  in  1670. — This  latter  work  fell  short  of  the 
excellence  of  the  former  production  ;  although,  were 
it  not  for  the  transcendent  merit  of  Paradise  Lost,  the 
second  composition  would  doubtless  have  stood  fore¬ 
most  in  the  rank  of  English  opic  poems.  After  this  he 
published  many  pieces  in  prose  ;  for  which  we  refer  our 
readers  to  the  edition  of  his  Historical,  Poetical,  and 
!Miscellaneous  Works,  pi-Inted  by  Mijlar,  in  2  vols.  410, 

In  1674,  this  great  man  paid  the  last  debt  to  na¬ 
ture  at  his  house  in  Bunhill  Fields,  In  the  66th  year 
of  his  age ;  and  was  interred  on  the  1 2th  of  Novem¬ 
ber,  in  the  chancel  of  St  Giles’s,  Cripplegate. — A  de¬ 
cent  monument  was  erected  to  his  memoi-y,  in  1737, 

In  Westminster  Abbey,  by  Mr  Benson,  one  of  the  audi¬ 
tors  of  the  imprest. — 5SlIlton  was  remarkably  handsome 
in  his  person  ;  but  his  constitution  was  tender,  and  by 
no  means  equal  to  his  incessant  application  to  his  studies. 

— Though,  greatly  reduced  In  his  circumstances,  yet  he 
died  worth  1500I.,  in  money,  besides  his  household 
goods. — He  had  no  son  ;  but  left  behind  him  three 
daughters,  whom  he  had  by  his  first  wife. 

Milton,  the  name  of  several  places  in  England; 
qiarticularly, 

Milton,  or  tliddlcton.  In  Dorsetshire,  south-west 
of  Blamlford,  near  the  road  to  Dorchester,  114  miles 
from  London.  It  is  chiefly  noted  for  its  abbey,  built 
-by  King  Alhelstan.  The  church  sUinds  near  the  south 
side  of  the  abbey.  It  is  a  large  and  magnificent  pile 
of  Gothic  architecture,  and  contains  several  ancient 
monuments.  Here  Is  an  .almshouse  for  six  people,  who 
have  1 2s.  a-week,  and  tiiree  yards  of  cloth  for  a  gown, 
one  pair  of  shoes  and  stockings,  and  10s.  each, on  St 
Thomas’s  day  yearly.  Here  is  a  free  school,  and  a 
market  on  Tuesdays. 

Milton,  in  Kent,  near  SIttingbourn  and  the  Isle  of 
Sheppey,  6  miles  north-west  of  Feversham,  and  40 
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Milton  fi’om  London.  It  is  also  called  Middleton  from  its  si¬ 
ll  Illation  near  the  middle  of  the  county,  i,  c.  from  Dept- 
Miiiiner-  £qj.j  jq  Downs.  The  kings  of  Kent  had  a  palace 
here,  which  was  castellated,  and  stood  below  the  church  5 
but  was  burnt  down  in  Edward  the  Confessor’s  time 
by  Earl  Goodwin,  See.  Its  church  stands  near  a  mile 
off.  On  approadiing  the  town  up  the  Thames,  by 
the  East  Swale,  it  seems  hid  among  the  creeks:  yet  it 
is  a  large  town  j  and  has  a  considerable  market  on  Sa¬ 
turdays,  and  a  fair  on  July  24.  The  oysters  taken  here 
are  the  most  famous  of  any  in  Kent.  This  town  is 
governed  by  a  portreeve,  chosen  yearly  on  St  J:imes’9 
day,  who  supervises  the  weights  and  measures  all  over 
the  hundi'ed.  Population  2470  in  1811. 

Milton,  in  Kent,  a  mile  on  the  east  side  of  Graves¬ 
end,  was  incorporated  with  it  in  the  reign  of  Queen 
Elizabeth,  by  the  name  of  the  portreeve,  jurats,  and 
inhabitants  of  the  towns  of  Gravesend  and  Milton. 
King  Henry  VIII.  raised  a  platform  or  blockhouse 
Jiere,  for  the  defence  both  of  this  town  and  Graves¬ 
end,  and  the  command  of  the  river.  It  has  a  fair,  Ja- 
nuarv  2^. 

/  MILVIUS,  Molvius,  or  Mulvius,  Pons;  a 

bridge  on  the  Tiber,  built  by  jEmilius  Scaurus  the 
censor,  in  the  time  of  Sylla,  at  two  miles  distance  from 
the  citv,  on  the  Via  Flaminia,  and  repaired  by  Augus¬ 
tus.  From  this  bridge  the  ambassadors  of  the  Allobro- 
ges  were  brought  back  to  Rome,  by  Cicero’s  manage¬ 
ment,  and  made  <a  discovery  of’  Catiline’s  conspiracy 
(Sallust).  Near  it  Maxentius  was  defeated  by  Con¬ 
stantine  (Eutropius).  Now  called  Ponte  Mo/lc. 

Milvius,  a  species  of  Falco.  See  Falco,  Or¬ 
nithology  Index. 

MIMI,  Mimes,  In  the  ancient  comedy,  were  buf¬ 
foons  or  mimics,  who  entertained  the  people  by  taking 
off  certain  characters,  using  such  gestures  as  suited  the 
persons  or  subjects  they  represented.  There  were  on 
the  Roman  stage  female  performers  of  this  kind,  called 
miuice.  The  word  is  derived  from  I  imitate. 

Some  of  the  jtiimi  acted  their  parts  to  the  sound  of  the 
tibia  ;  these  tliey  called  mimauli. 

Mimi  were  also  a  kind  of  farces  or  ludicrous  come¬ 
dies,  generally  performed  by  one  person.  They  had 
no  acts,  nor  xa'j  exordtum. —  The  mimi  were  introduced 
upon  the  Roman  stage  long  after  comedy  and  tragedy 
had'  arrived  at  their  full  perfection.  The  actor  w'ore 
no  mask,  but  smeared  his  face  with  soot,  was  dressed  in 
lambskin,  wore  garlands  of  ivy,  and  carried  a  basket 
of  flowers  and  herbs,  in  honour  of  Hacchus,  and  di¬ 
verted  the  audience  with  apish  tricks  and  ridiculous 
dances.  This  was  the  state  of  the  rw/w/soon  after  their 
first  Introduction  ;  but  they  underwent  many  altera¬ 
tions,  which  it  would  take  up  too  much  room  to  relate, 
and  which  are  not  of  sufficient  importance  to  justify  a 
detailed  account.  Sec  P.’^NTOMlMEs. 

MIMESIS,  in  Phctoric,  the  imitating  the  voice 
and  gestures  of  another  person. 

MIMNERMUS,  an  ancient  poet  and  musiciao, 
flourished  about  the  beginning  of  the  sixth  cen^tui  j  11.  C. 
He  was  of  Smyrna,  and  cotemporary  with  Solon.  .4- 
tlienxus  gives  him  the  invention  of  pentameter  verse. 

•His  elegies,  of  which  only  a  few  fragmenis  are  pre¬ 
served,  were  so  much  admired  in  antlijuity,  that  Ho¬ 
race  preferred  them  to  those  of  Callimachus.  He  com¬ 
posed  a  poem  of  this  kind,  as  we  learn  from  Paiisanias, 
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upon  the  battle  fought  between  the  people  of  Smyrna,  Mimner- 
and  the  Lydians  under  Gyges.  He  likewise  was  au- 
tbor  of  a  poem  in  elegiac  verse,  quoted  by  Strabo,,..  II 
which  he  entitled  NannOy  and  in  which  we  may  sup-'  ujpj* 
po.se  he  chiefly  celebrated  a  young  and  beautiful  girl  of  —  ,  < 

that  name,  who,  according  to  Atheuxus,  was  a  player 
on  the  flute,  with  whom  he  was  enamoured  in  his  old 
age.  4Vith  respect  to  love  matters,  according  to  Pro¬ 
pertius^  his  verses  were  more  valuable  than  all  the 
writings  of  Homer. 

Plus  in  amove  vah  t  Mimnermi  versus  Homcro. 

Lib.  1.  Eleg.  ix.  V.  11. 

And  Horace  bears  testimony  to  his  abilities  in  descilb- 
ing  that  seducing  passion  : 

Si  Mimnermus  ttii  censet,  sine  amove  jocisque 
Kil  est  juxunditm,  vivas  in  amove  jocisque. 

Lib.  I.  Epist.  vi.  V.  6^. 

If,  as  wise  Mimnermus  said. 

Life  unblest  with  love  and  joy 
Ranks  us  with  the  senseless  dead, 

Let  these  gifts  each  hour  cmjiloy. 

Alluding  to  some  much  admired  lines  of  the  Greek 
poet,  which  have  been  preserved  by  Stobxus. 

Tij  Si  fiiof,  T1  Si  rii^TTyot  UTti^  X^virr,-;  ’a?>{«JiTik,  &C- 

What  is  life  and  all  its  pride. 

If  love  and  pleasure  be  denied  ? 

Snatch,  snatch  me  hence,  ye  I'ates,  whene'er 
The  am’rous  bliss  I  cease  to  share. 

Oh  let  us  crop  each  fragrant  flow’r 
Wliile  vouth  and  vigour  give  us  pow’r ; 

For  frozen  age  will  soon  destroy 
The  force  to  give  or  take  a  joy  ; 

And  then,  a  prey  to  pain  and  care. 

Detested  by  the  young  and  fair. 

The  sun’s  be.st  beams  will  hateful  grow, 

And  only  shine  on  scenes  of  wo. 

MIMOSA,  the  Sensitive  Plant,  a  genus  of  plants 
belonging  to  the  monoceia  class;  and  in  the  natural 
method  ranking  under  the  33d  order,  Lomentutre/ .  See 
Rotany  and  M.vtf.RIA  AIkdica  Index. 

The  name  mimosa,  signifying  “  mimic,”  i-  given  to 
this  genus  on  account  of  the  sensibility  ol  the  Iravi-s, 
which,  by  their  motion,  mimic  or  imit.atc,  as  it  were, 
the  motion  ol  animals. 

MIN.\,  or  ManeH,  a  species  of  momy  which  pro^ 
perl v’signifies  one  part  or  ounce.  It  is  obicrwd  that 
this  won!  occurs  only  in  tlie  books  ot  Kings,  Cliru- 
niclcs,  I'.zra,  and  Ezekiel.  This  prophet  (xlv.  1;.) 
tells  us,  that  the  mina  or  maiuh  was  yalm  d  at  63 
shekels,  whiili  in  gold  make  of  oiir  English  money 
about  54!  pounds,  and  in  silver  almo-t  . even  pounds. 

Thus  for  the  Hebrew  manch.  Rut  the  (irrsk  or 
Attic  mina,  which  is  probably  that  nu  ntioned  in  th. 
hooks  of  the  Maccalires  and  in  the  New  I  cstHiiirnl, 
is  valued  at  lOO  drachmx,  or  about  2I.  1.7s.  »f‘ rlin.?. 

There  was  also  a  Ic-  tr  mina,  which  w.i;  valued  at  75 
drarhmte. 

MINAC.'NGHINIM,  a  puUatIvc  insirun:  n»  ot 
music,  among  the  Hebrews,  whicb  was  a  -quart  I' 

of  wood,  fitted  with  a  handle;  o  rr  ibi"  laH 

J>  i;.U  .* 
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.  r-Una^n-  stretched  an  iron  chain,  or  hempen  cord,  passing  through 
ghiniiu  balls  of  wood  or  brass,  which  struck,  against  the  table, 

11  when  the  instrument  was  shaken,  and  occasioned  a  clear 
Mindanao,  which  might  be  heard  at  a  great  distance. 

”  “  MiNCHA,  in  the  Jewish  customs,  offerings  of 

meal,  cakes,  or  biscuits,  made  in  the  temple  ot  the 
Lord.  The  Seventy  have  sometimes  preserved  this 
word  in  their  translation  ^  but  instead  ot  inifichci  they 
read  manaa,  which  doubtless  was  the  received  pronun¬ 
ciation  in  theii-  time.  We  find  manaa  in  the  same 
sense,  in  Baruch  i.  tc.  Levit.  ii.  3-  See  the 

Creek  of  Jerem.  xvii.  26.  Dan.  ii.  46.  2  Kings  yiii.  5. 
9.  xvii.  7.  XX.  12.  2  Chron.  vii.  7.  Nehem.  xiii.  5.  9. 
6tc. 

MINCHING-hampton,  a  town  of  Gloucestershire, 
20  miles  firom  Bath  and  Bristol,  and  near  90  from  Lon¬ 
don,  with  a  market  on  Tuesdays,  and  two  fairs.  The 
parish  is  pretty  large,  being  bounded  on  the  north  by 
the  Stroud,  and  on  the  south  by  the  brook  Avening  j 
and  has  12  hamlets  belonging  to  it,  with  a  common 
called  Amberley.  Here  is  a  good  large  rectory  church, 
built  in. form  of  a  cross.  In  1811  the  inhabitants 
amounted  to  3  246,  many  of  whom  are  employed  in 
the  woollen  manufrcture.  .  Long.  2.  I4"  Lat. 

51.  38.  .  T  1 

MINCIUS,  a  river  of  the  Tr.inspadana  in  Italy  •, 
running  from,  or  rather  transmitted  through,  the  I^acus 
Benacus,  from  north  to  south,  into  the  Padus  j  but  01 1- 
ginally  rising  in  the  Rhetian  Alps.  Now  Mincio  or 
Menzo,  running  through  the  duchy  of  Mantua  into 
the  Po. 

MIND,  a  thinking  intelligent  l>eing,  otherwise  call¬ 
ed  spirit,  in  opposition  to  matter  or  body.  See  ME¬ 
TAPHYSICS,  Partin. 

MINDANAO,  or  Magindanao,  a  large  island 
of  Asia  in  the  Last  Indies,  and  one  of  the  Philippines  j 
163  miles  ill  length,  and  120  in  breadth.  I  he  inte¬ 
rior  parts  contain  several  chains  ot  lofty  mountains, 
between  which  are  extensive  plains,  wheie  vast  heids 
of  cattle  roam  at  large  in  the  most  delicious  pastures. 
Several  deep  valleys  also  intersect,  as  it  were,  certain 
parts  of  the  country,  through  which,  during  the  rainy 
seasons,  vast  torrents  pour  from  the  mountains,  and 
force  their  impetuous  way  to  the  sea.  The  rains  and 
vapours  which  lodge  in  the  plains  diiluse  themselves  into 
meandering  rivulets,  and,  collecting  a  variety  of  small 
streams  in^their  course,  approach  the  sea  in  the  form  of 
lonsidcrable  rivers. — The  sovereign  of  Magindanao  is 
a  powerful  prince,  and  has  several  Inferior  chiefs,  who 
acknowledge  him  as  their  head.  Nevertheless,  there 
are  others  of  them  who  refuse  submission  to  him,  and 
are  consequently  in  a  continual  state  ot  war  ,  so  that 
peace,  at  least,  does  not  appear  to  be  one  of  the  ble.s- 
slngs  ’of  this  Island.  The  Spaniards,  indeed  assert 
their  right  to  the  entire  dominion  of  Magindanao ; 
but  it  is  mere  assertion  5  for  though  they  have  forts, 
(kc.  on  the  island,  it  is  by  no  means  in  a  stale  of  sub¬ 
jection  to  their  nalion. 

The  air  is  esteemed  salubrious,  particularly  in  the 
vicinity  of  the  sea.  The  heat  there  is  not,  in  any  de¬ 
gree,  so  Intense  as  might  be  expected  in  a  country 
which  is  situated  on  the  very  verge  of  the  torrid  zone. 
The  prevalence  of  the  easterly  winds,  in  that  part  of 
the  coasts  which  is  washed  by  the  Pacific  ocean,  ren¬ 
ders  the  air  cool  and  pleasant,  the  trade  wind  blowing 


incessantly  on  its  shores.  It  acts,  indeed,  with  so  ,viindar.HO 
much  power  as  to  sweep  the  whole  breadth  of  the  |j 
island  j  and  though  in  its  passage  it  loses  much  of  its 
strength,  it  retains  a  sufficient  degree  of  force  to  af-  •  ' 

ford  refreshing  breezes  to  the  inhabitants  of  the  western 
shore.  The  interior  parts  are  much  colder,  from  a 
very  cloudy  atmosphere,  which  frequently  hangs  over 
the  summits  of  the  mountains  in  tnick  and  humid  la- 
pours.  The  soil,  which  is  very  exuberant,  is  suited 
to  the  cultivation  of  the  whole  vegetable  tribes.  Rice 
is  produced  in  the  greatest  abundance’,  apecul, or  133 
pounds,  may  be  purchased  for  a  Spanish  dollar.  Every 
part  of  the  Island  abounds  with  buffaloes,  cows,,  hogs, 
goats,  &c.  It  affords  also  great  variety  ot  fowls,  and 
a  species  of  duck,  whose  head  is  of  a  fine  scarlet  colour. 

Here  is  also  a  small  breed  of  horses,  remarkable  for 
their  spirit.  The  natives,  however,  principally  employ 
buffaloes  in  the  various  branches  of  husbandry  and  agri¬ 
culture. 

The  city  of  Magindanao  is  situated  on  the  south¬ 
east  side  of  the  island,  has  a  river  capable  of  admitting 
small  vessels,  and  carries  on  a  considerable  trade  with 
Manilla,  Sooloo,  Borneo  and  the  Moluccas.  Hieir 
exports  are  rice,  tobacco,  bees  wax,  and  spices  in 
return  for  which  they  receive  coarse  cloths  ot  Coro¬ 
mandel,  China  ware,  and  opium.  Ihe  village  or  town 
of  Samboingan  is  situated  on  the  banks  ot  a  small 
rivulet,  which  empties  itself  immediately  into  the  sea, 
and  is  agreeably  shaded  by  groves  of  cocoa  trees.  T.  he 
number  of  its  inhabitants  is  about  lOOO,  among 
which  are  included  the  officers,  soldiers,  and  their  re¬ 
spective  families.  In  its  environs  there  are  several 
small  look-out  houses,  erected  on  posts  of  twelve  feet 
high,  in  all  of  which  a  constant  guard  is  kept  5  so 
that  it  appears  as  if  the  Spaniards  were  in  a  continual 
state  of  enmity  with  the  natives.  Ihe  houses  are  built 
of  tliose  simple  materials  w  hich  are  of  very  general  use 
in  the  eastern  seas.  Tliey  are  erected .  on  posts,  and 
built  of  bamboo,  covered  with  mats  j  the  lower  apart¬ 
ments  serve  for  their  hogs,  cattle,  and  poultry,  and 
the  upper  ones  are  occupied  by  the  family. 

MINDELHEIM,  a  town  of  Germany,  in  the 
circle  of  Suabla,  and  in  Algow,  with  a  castle.  It 
is  capital  of  a  small  territory  between  the  rivers  Iller 
and  Lech,  subject  to  the  house  ot  Bavaria.  It  was 
taken  by  the  Imperialists  after  the  battle  of  Hoch- 
stet,  who  erected  it  into  a  principality  in  favour  of 
the  duke  of  Marlborough’,  but  it  returned  back  to 
the  house  of  Bavaria  by  the  treaty  of  Rastadt.  It  is 
33  miles  soutlijeast  ot  Ulm.  E.  Long.  10.  40.  N. 

Lat  48.  5. 

Mindelheim,  a  district  of  Germany,  in  Suabla,  ly¬ 
ing  between  the  bishoprick  ot  Augsburg  and  the  ab¬ 
bacy  of  Kempten,  which  is  20  miles  in  length  and  16 
in  breadth. 

MINDEN,  a  considerable  town  of  Germany,  in  the 
circle  of  Westphalia  ’,  and  capital  of  a  territory  ol  the 
S’ame  name  ;  seated  on  the  river  Weser,  which  renders 
it  a  trading  place.  It  formerly  belonged  to  the  kingot 
Prussia,  who  secularized  the  bishoprick.  It  is  27  miles 
east  by  south  ot  Osnaburg,  and  37  west  of  Hanover. 

E.  Long.  9.  5.  N.  Lat.  52.  22. 

Minden  (the  principality  of),  in  Germany,  lies  in 
the  circle  of  Westphalia,  to  4he  north  of  the  county 
of  Ravensburg,  and  along  each  side  of  the  river  Weser. 

It 
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Minden  i'*  aLout  22  miles  square,  and  Mindcn  and  Petcrs- 
II  hagen  are  the  principal  places.  It  was  formerly  a 
bishopric,  but  is  now  secularized  ;  was  afterwards  ceded 

'  ''  to  the  elector  of  Brandenburg,  and  is  now  annexed  to 

the  new  kingdom  of  Westphalia. 

MINDORA,  an  island  of  Asia,  in  the  East  Indies, 
and  one  of  the  Philippines,  50  miles  in  circumference, 
and  separated  from  Luconia  by  a  narrow  channel.  It 
is  full  of  mountains,  which  abound  in  palm  trees  and 
all  sorts  of  fruits.  The  inhabitants  are  idolaters, 
and  pay  tribute  to  the  Spaniards,  to  whom  this  island 
belongs. 

MINE,  in  l^aturalHiitot'y,  a  deep  pit  under  ground, 
from  whence  various  kinds  of  minerals  are  dug  out  j 
but  the  term  is  more  particularly  applied  to  those 
which  yield  metals.  Where  stones  only  are  procured, 
the  appellation  of  quaj'ries  is  universally  bestowed  upon 
the  places  from  which  they  are  dug  out,  however  deep 
they  may  be. 

The  internal  parts  of  the  earth,  as  far  as  they  have 
been  yet  investigated,  do  not  consist  of  one  uniform 
substance,  but  of  various  strata  or  beds  of  substances, 
extremely  different  in  their  appearances,  specilic  gra¬ 
vities,  and  chemical  qualities,  from  one  another.  Nei¬ 
ther  are  these  strata  similar  to  one  another  either  in 
their  nature  or  appearance  in  different  countries;  so 
that  even  in  the  short  extent  of  half  a  mile,  the  strata 
will  be  found  quite  different  from  what  they  are  in 
another  place.  As  little  are  they  the  same  either 
in  depth  or  solidity.  Innumerable  cracks  and  fissures, 
by  the  miners  called  lodes,  are  found  in  every  one  of 
them  ;  but  these  are  so  entirely  different  in  size  and 
shape,  that  it  is  impossible  to  form  any  Inference  from 
their  size  in  one  place  to  that  in  another.  In  these 
lodes  or  fissures  the  metallic  ore  is  met  with ;  and, 
-considering  the  great  uncertainty  of  the  dimensions 
of  the  lodes,  it  is  evident  that  the  business  of  mining, 
which  depends  on  that  size,  must  in  like  manner  be 
quite  uncertain  and  precarious.  Mr  Price,  in  his 
treatise  on  the  Cornish  mines,  observes,  that  “  the 
comparative  smallness  of  the  largest  fissures  to  the  bulk 
of  the  whole  earth  is  really  wonderful.  In  the  finest 
pottery  we  can  make,  by  a  microscopic  view,  we  may 
discover  numerous  cracks  and  fissures,  so  small  as  to 
be  Impenetrable  by  any  fluid,  and  impervious  to  the 
naked  eye  ;  as,  by  the  laws  of  nature  originally  im¬ 
posed  by  the  Creator,  it  happens  that  matter  cannot 
contract  itself  into  solid  large  masses,  without  leaving 
fissures  between  them,  and  yet  the  very  fissures  are  as 
necessary  and  useful  as  the  strata  through  which  they 
pass.  They  are  the  drains  that  carry  off  the  redun¬ 
dant  moisture  from  the  earth ;  which,  but  for  them, 
would  be  too  full  of  fens  and  liogs  for  animals 
to  live  or  plants  to  thrive  on.  In  these  fissures, 
the  several  ingredients  which  fonn  lodes,  by  the  conti¬ 
nual  passing  of  waters,  and  the  menstrua  of  metals,  are 
brought  out  of  the  adjacent  strata,  collected  and  con¬ 
veniently  lodged  in  a  narrow  channel,  much  to  the 
advantage  of  those  who  search  for  and  pursue  them  ; 
for  if  metals  and  minerals  were  more  dispersed,  and 
scattered  thinly  in  the  body  ot  the  strata,  the  trouble 
of  finding  and  getting  at  them  would  he  endles.s,  and 
the  cxpencc  of  procuring  them  exceed  the  value  of  the 
acquisition. 

The  insides  of  the  fissures  are  commonly  coated 
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over  with  a  hard,  crystalline,  earthy  substance  or 
rind,  which  very  often,  in  the  breaking  of  hard  ore,  ^ 
comes  off  along  with  it,  and  is  commonly  called  the 
capels  or  walls  of  the  lode  :  but  Mr  Price  is  of  opi¬ 
nion,  that  the  proper  walls  of  the  lode  are  the  sides 
ol  the  fissure  itself,  and  not  the  coat  just  mentioned, 
■which  is  the  natural  plaster  upon  those  walls,  lurnished 
perhaps  by  the  contents  of  the  fissures,  or  from  oozings 
of  the  surrounding  strata. 

The  breadth  of  a  lode  Is  easily  known  by  the  di¬ 
stance  betwixt  the  two  iucrusted  sides  of  the  stones  of 
ore;  and  if  a  lode  yields  any  kind  of  ore,  it  is  a  bet¬ 
ter  sign  that  the  walls  be  regular  and  smooth,  or  at 
least  that  one  of  them  be  so,  than  otherwise;  but 
there  are  not  many  of  these  fissures  which  have  regu¬ 
lar  walls  until  they  have  been  sunk  down  some  fa¬ 
thoms. 

Thus  the  inner  part  of  the  fissure  In  which  the  ore 
lies,  is  all  the  way  bounded  by  two  walls  of  stone, 
which  are  generally  parallel  to  one  another,  and  in¬ 
clude  the  breadth  of  the  vein  or  lode.  M  hatever 
angle  of  inclination  some  fissures  make  in  the  solid 
strata  at  their  beginning,  they  generally  continue  to 
do  the  same  all  alone.  Some  are  very  uncertain  in 
their  breadth,  as  they  may  be  small  at  their  upper 
part  and  wide  underneath,  and  vice  versa.  I'heir  re¬ 
gular  breadth,  as  well  as  their  depth,  is  subject  to 
great  variation  ;  for  though  a  fissure  may  be  many 
fathoms  wide  in  one  particular  place,  yet  a  little  fur¬ 
ther  east  or  west  it  may  not  perhaps  be  one  inch 
wide.  This  excessive  variation  happens  generally  in 
very  compact  strata,  when  the  vein  or  fissure  is  squeez¬ 
ed,  as  it  were,  through  hard  rocks  which  seem  to 
compress  and  straiten  it.  A  true  vein  or  fissure,  how¬ 
ever,  is  never  entirely  obliterated,  but  always  shows  a 
string  of  metallic  ore  or  of  a  veiny  substance ;  which 
often  serves  as  a  leader  for  the  miners  to  follow,  until 
it  sometimes  leads  them  to  a  large  and  richly  im¬ 
pregnated  part.  Their  length  is  in  a  great  measure 
unlimited,  though  not  the  sjiacc  best  fitted  for  yield¬ 
ing  metal.  The  richest  state  for  copper,  according 
to  Mr  Price,  is  from  40  to  80  fathoms  deep  ;  for  tin, 
from  20  to  60  :  and  though  a  great  quantity  ot  cither 
may  be  raised  at  80  or  too  fathoms,  yet,  “the  quality 
(says  our  author)  is  oiten  too  much  decayed  and  dry 
for  metal.” 

Mr  Price  Informs  us,  that  the  fissures  or  vi  ins  of 
the  Cornish  mines  extend  from  east  to  west ;  or,  more 
properly,  one  end  of  the  fissure  points  wist  and  by 
south,  or  west  and  by  north  ;  while  the  other  tends 
east  and  by  south,  or  cast  and  by  north.  1  bus  they 
frequently  pass  through  a  considerahle  tract  of  coun¬ 
try  with  very  few  variations  in  tluir  dircctioii-.,  un¬ 
less  they  be  interrupted  hy  sonu  inlerveniiik'  eau'c. — 
But,  besides  this  east  and  w<  st  direction,  we  arc  to 
consider  what  the  miners  call  the  iindetlyia^  ot  /iiidi 
of  the  vein  or  lode;  viz.  the  deflection  or  devi.ction 
of  the  fissure  from  its  perpendicular  line,  a-,  it  !■.  follow- 
til  in  depth  like  the  sloiir  of  the  roof  of  a  house,  or 
the  descent  of  the  steep  -ide  of  a  bill.  This  slope-  w 
generally  to  the  north  or  south  ;  but  vari.  -■  much  in 
different  veins,  or  somctimc.s  even  in  the-  -aine  vein  ; 
for  it  will  frequently  slope  or  underlie  a  small  space 
in  different  ways,  as  it  may  appear  to  be  forced  by 
liaxd  strata  on  either  side. — Some  of  the  fissures  do 
P  7  BOl 
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not  Vary  much  from  a  perpendicular,  '.vlille  some  devi- 
J  ate  more  than  a  fathom  that  is,  for  every  fatliom  they 
descend  in  perpendicular  height,  tliey  deviate  likewise 
as  much  to  the  south  or  north.  Others  differ  so  much 
jrom  the  perpendicular,  that  they  assume  a  position 
almost  horizontal  ;  wlience  they  are  also  called  hori¬ 
zontal  cr  flat  lodes,  and  sometimes  lode  plots.  Ano¬ 
ther  kind  of  these  has  an  irregular  position  with  re¬ 
gard  to  the  rest  j  widening  horizontally  for  a  .little 
way,  and  then  descending  perpendicularly  almost  like 
stairs,  Avith  only  a  small  string  or  leader  to  follow  af¬ 
ter-,  and  thus  they  alternately  vary  and  yield  ore  in 
several  flat  or  horizontal  fissures.  Ihis,  by  the  Cor¬ 
nish  tinners,  is  called  (but  in  ^Ir  Price’s  opinion  erro¬ 
neously)  a.  floor  or  squat;  Avhich,  properly  speaking, 
is  a  hole  or  chasm  impregnated  with  metal,  making 
no  continued  line  of  direction  or  regular  walls.  Nei¬ 
ther  does  a  floor  of  ore  descend  to  any  considerable 
depth  5  for  underneath  it  there  appears  no  sign  of  a 
vein  or  fissure,  either  leading  directly  down  or  any 
other  way.  This  kind  of  vein  is  very  rare  in  IJritain. 
The  fissures  most  common  in  lirltain  are  the  perpendi¬ 
cular  and  inclined,  Avhetlier  their  direction  be  north  or 
south,  east  or  west. 

The  perpendicular  and  horizontal  fissures  (accord¬ 
ing  to  our  author)  probably  remain  little  altered  Irom 
their  first  position,  when  they  were  formed  at  the  in¬ 
duration  of  the  strata  immediately  after  the  waters 
left  the  land.  The  pcrpendlcul-ar  fissures  are  lound 
more  commonly  situated  in  level  ground,  at  a  distance 
from  hills,  and  from  the  sea  shore  -,  but  with  regard 
to  the  latter,  sve  find  that  the  upper  and  under  masses 
of  strata  differ  in  their  solidity  and  other  properties. 

“  Hence,  (says  our  author)  it  is  very  plain,  that  in¬ 
clined  fissures  owe  their  deflection  or  underlie  to  some 
.secondary  cause,  violence,  or  subsidence,  of  the  earth : 
for  though  perpendicular  fissures  -are  seldom  to  he  seen, 
vet  such  as  are  inclined  at  very  considerable  depths,  be¬ 
come  more  and  more  perpendicular,  as  the  more  central 
strata  by  reason  of  the  vast  superincumbent  weight,  do 
not  seem  so  likely  to  be  driven  out  of  their  position  as 
those  Avhich  lie  nearer  the  surface.” 

The  fissures  are  often  met  with  fractured  as  well 
.as  inclined  -,  the  reason  of  which,  in  Mr  Price’s  opi¬ 
nion,  has  been  a  subsidence  of  the  earth  from  some 
extraordinary  cause.  “  The  original  position  (s<ays 
he)  must  have  been  horizontal,  or  parallel  to  the  sur¬ 
face  of  the  earth :  but  Ave  often  find  these  strata  very 
sensibly  declined  from  that  first  position  ;  nay,  some¬ 
times  quite  rcA-ersed,  and  changed  into  perpendicular. 
When  Avc  see  a  wall  lean,  avc  immediately  conclude 
that  the  foundation  has  given  Avay,  according  to  the 
angles  Avhich  the  Avails  make  Avlth  the  horizon  ;  and 
Avhen  we  find  the  like  declination  in  strata,  Ave  may 
conclude,  by  parity  of  reason,  that  there  has  been  a 
like  failure  of  Avhat  supported  them,  in  proportion  to 
that  declination  -,  or  that  Avhatever  made  the  strata  to 
fall  so  much  awi7,  must  also  cause  ever  thing  includ¬ 
ed  in  those  strata  to  fall  proportionally.  herever 
the  greatest  subsidence  is  to  the  north,  the  top  of  the 
lode  or  fissure  will  point  to  the  north,  and  of  conse¬ 
quence  underlie  to  the  south,  and  vice  versa the 
slide  or  heave  of  the  lode  manifests  the  gi-cater  subsi¬ 
dence  of  the  strata  -,  but  the  same  lode  is  frequently 
fractured  and  heaved  in  several  places,  all  of  which, 
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by  due  obse.rvation,  Avill  shoAV  us  they  Avere  occasioned  Mine- 
by  so  many  seA’eral  shocks  or  subsidencles,  and  that  the 
strata  Avere  not  unfeoted,  shaken,  or  brouglit  to  fall  on¬ 
ly  once  or  twice,  bnt  several  times.” 

Mr  Price,  in  the  course  of  his  work,  observes,  that, 
though  the  metallic  veins  generally  run  from  cast  to 
west,  they  are  frequently  intersected  by  Acins  or  lodes, 
as  he  calls  them,  of  other  matters,  whioli  run  Irom 
north  to  south.  Some  of  these  cross  veins  contain  lead 
or  antimony,  but  ncA-er  tin  or  copper.  Sometimes 
one  of  these  unmetalllc  veins  Intersects  the  true  one 
at  right  angles,  sometimes  obliquely ;  and  sometimes 
the  mixture  of  both  is  so  intimate,  that  the  most  ex¬ 
pert  miners  are  at  a  loss  to  discover  the  separated  part 
of  the  true  vein.  M  hen  this  last  is  intercepted  at 
right  angles,  it  is  moved  either  north  or  south,  a 
very  little  Avav,  perhaps  not  more  than  one  1-athom  5 
ill  which  case,  the  miners  having  Avorked  to  a  small 
distance  in  one  of  these  directions,  if  they  find  them¬ 
selves  disappointed,  turn  to  the  other  hand,  and  seldom 
fail  of  meeting  Avith  Avhat  they  expected.  Sometimes 
they  are  directed  in  their  search  by  the  pointing  of  a 
rib  or  string  of  the  true  vein  but  Avhen  the  inlciTup-^ 
tion  happens  in  an  oblique  direction,  the  dilficuity  ol 
finding  the  vein  again  is  much  greatei’. 

M  hen  two  metallic  veins  in  the  neighbourhood  of 
each  other  run  in  an  oblicjue  direction,  and  of  conse¬ 
quence  meet  together,  they  commonly  produce  a  body 
of  ore  at  the  place  AA'liere  they  intersect  5  and  it  both 
are  rich,  the  quantity  avIH  be  considerable  j  but  if  one 
be  poor  and  the  other  rich,  then  both  are  either  en¬ 
riched  or  impoverished  by  the  meeting.  After  some 
time  they  separate  again,  and  each  Avill  continue  its  for¬ 
mer  direction  near  to  the  other  j  but  sometimes,  though 
rarely,  they  continue  united. 

It  is  a  sign  of  a  poor  vein  a  hen  it  separates  or  diver¬ 
ges  into  strings ;  but  on  the  contrary,  when  several  of 
them  are  found  running  into  one,  it  is  accounted  a  pro¬ 
mising  sign.  Sometimes  there  are  branches  Avithout  the 
Avails  of  the  vein  in  the  adjacent  strata,  Avlilch  often 
come  either  obliquely  or  transversely  into  it.  It  these 
branches  arc  impregnated  w’lth  ore,  or  it  they  underlie 
faster  than  the  true  vein,  that  is,  if  they  dip  deeper  into 
the  ground,  then  they  are  said  to  overtake  or  come  into 
thd  lode,  and  to  enrich  it  or  if  they  do  not,  then  they 
are  said  to  go  off  from  it,  and  to  impoverish  it.  Put 
neither  these  nor  any  other  marlts 'either  of  the  richness 
or  poverty  of  a  mine  are  to  be  entirely  depended  upon  ; 
for  many  mines,  Avhich  have  a  very  bad  appeanufee  at 
first,  do  nevertheless  turn  out  extremely  well  after- 
Avards  ;  Avhlle  others,  Avliich  in  the  beginning  seemed 
vciy  rich,  turn  gradually  Avorse  and  Avorse  :  but  in  ge¬ 
neral,  Avhere  a  vein  has  a  bad  appearance  at  first,  it 
Avill  be  imprudent  to  be  at  much  expence  Avith  it. 

Veins  of  metal,  as  has  been  already  observed,  are  fre¬ 
quently,  as  it  were,  so  compressed  bctAvlxt  hard  strata, 
that  they  are  not  an  inch  Avide :  nevertheless,  if  they 
have  a  string  of  good  ore,  it  will  pnerally  be  Avorth 
Avhile  to  pursue  them  ;  and  they  frequently  turn  out 
Avell  at  last,  after  they  have  come  into  softer  ground. 

In  like  manner,  it  is  an  encouragement  to  go  on  if 
the  branches  or  leaders  of  ore  enlarge  either  in  Avultli 
or  depth  as  they  arc  Avorked  ;  but  it  is  a  bad  sign  if 
they  continue  horizontal  Avithout  inclining  doAvnAvards  j 
though  it  is  not  proper  always  to  discontinue  the  work- 
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Ing  of  a  vein  wliicli  lias  an  unfavourable  aspect  at  first. 
i  Veins  of  tin  are  worth  working  when  qnly  three  inches 
wide,  provided  the  ore  be  good  ;  and  copper  ores  when 
six  inches  wide  will  pay  very  well  for  tlie  working. 
Some  of  the  great  mines,  however,  have  very  large 
veins,  with  a  nuniher  of  other  small  ones  very  near  each 
other.  There  are  also  veins,  crossing  one  another  some¬ 
times  met  with,  which  are  called  contraa,  vulgarly 
caunters.  Sometimes  two  veins  run  down  Into  the 
ground  in  such  a  manner  that  they  meet  in  the  direc¬ 
tion  of  their  depth  j  In  which  case  the  same  observa¬ 
tions  apply  to  them  which  arc  applicable  to  those  that 
meet  in  a  horizontal  direction.  Sometimes  a  vein  Avill 
suddenly  disappear  without  giving  any  warning,  by  be¬ 
coming  narrower,  or  of  worse  quality  j  which  by  the 
miners  is  called  a  start  or  leap,  and  is  very  common  in 
the  mines  of  Cornwall.  In  one  day’s  time  they  may 
thus  be  disappointed  in  the  working  of  a  rich  vein  of 
tin,  and  have  no  further  sign  of  any  thing  to  v.ork 
upon.  At  the  fractured  extremity  of  their  vein  they 
pqrccive  a  body  of  clay  or  other  matter  j  and  the  me¬ 
thod  of  recovering  their  vein  is  to  drive  on  the  work  in^ 
the  direction  of  the  former  part,  so  that  their  new  work 
shall  make  the  same  angle  with  the  clay  that  the  other 
part  of  the  vein  does.  Sometimes  they  sink  a  shatt 
down  from  the  surface  ;  but  it  is  generally  a  matter  of 
difficulty  to  recover  a  vein  when  thus  lost. 

The  method  of  discovering  mines  is  a  matter  of  so 
much  difficulty,  that  it  seems  surprising  how  those  who 
were  totaUy  unacquainted  with  the  nature  of  .metals 
first  came  to  think  of  digging  them  out  of  the  earth. 
According  to  Lucretius,  the  discovery  was  made  by  the 
conflagration  of  certain  woods,  which  melted  the  veins 
of  metal  in  the  earth  beneath  them  j  but  this  seems  ra* 
ther  to  be  improbable.  Aristotle,  however,  is  of  the 
same  opinion  witli  Lueretlus,  and  tells  us,  that  some 
shepherds  of  Spain  having  set  lire  to  the  woods,  the 
earth  was  thus  heated  to  such  a  degree  that  the  silver 
near  the  surface  of  it  melted  and  flowed  Into  a  mass  j 
and  that  in  a  sliort  time  the  metallic  mass  was  discover¬ 
ed  by  the  rending  of  the  earth  in  the  time  of  an  earth¬ 
quake  :  and  the  same  story  is  told  hy  Straho,  who  as¬ 
cribes  the  discovery  of  the  mines  of  Andalusia  to  this 
accident.  Cadmus  is  said  hy  some  to  have  been  the 
first  who  discovered  gold  :  while  others  ascribe  this  to 
Thoas  the  Thracian,  to  Mercury  the  son  of  Jupiter,  or 
to  Pisus  king  of  Italy  j  who  having  left  his  own  coun¬ 
try,  went  into  Egvpt,  wlierc  he  was  elected  king  after 
the  deatli  of  iVIizraim  the  son  of  Ham  j  and,  on  ac¬ 
count  of  his  discovery,  was  called  the  Goldt'n  God. 
Others  say,  that  Eaclis  or  Creacus  the  son  of  Jupiter, 
or  Sol  the  son  of  Occanus,  wits  the  first  discoverer  j  but 
-Eschylus  attributes  the  discovery  not  only  of  gold,  hut 
of  all  other  metals,  to  Prometheus.  The  brass  and 
copper  mines  in  Cyprus  were  first  discovert  d  by  Ciiiyra 
tlic  son  of  Agryopa  •,  and  Hesiod  ascribes  the  discovery 
of  the  iron  mines  of  Crete  to  the  Cretan  Daclyli  Idii  i. 
The  extraction  of  lead  or  tin  from  its  ore  in  the  island  ot 
Cassitcris,  according  to  several  ancient  authors,  was 
discovered  hy  Midacritus.— Tlie  Scripture,  however, 
ascribes  the  invention  of  brass  and  iron,  or  at  least  of 
the  methods  of  working  them,  to  Tubal  Cain  before  the 
flood. 

In  more  modern  times,  wc  know  that  mines  have 
k.^cu  frequently  discovered  by  accident  j  as  in  se-v  clilfs, 
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among  broken  craggy  rocks,  by  the  washing  of  the  Miur- 
tide  or  floods,  also  by  irruptions  and  torrents  of  wu- 
ter  issuing  out  of  bills  and  mountains,  and  sometimes 
by  the  tv'earing  of  high  roads.  Mr  Price  mentions 
another  way  hy  which  mines  have  been  discovered,  viz. 
by  fiery  coruscations  •,  which,  he  says,  he  lias  heard 
from  persons  whose  veracity  he  is  unwilling  to  ques¬ 
tion.  “  The  tinners  (says  he)  generally  compare 
these,  effluvia  to  blazing  .stars  or  other  whimsical  like¬ 
nesses,  as  their  fears  or  hopes  suggest ;  and  search  willi 
uncommon  eagerness  the  ground  over  which  these 
jack-a-lanterns  have  appeared  and  pointed  out.  M  e 
have  heard  but  little  of  these  phenomena  for  many 
years  ;  whether  it  be,  that  tlie  present  age  is  less  cre¬ 
dulous  than  the  foregoing,  or  that  the  ground,  being 
more  perforated  by  innumerable  new  pits  sunk  every 
year,  some  of  which,  by  the  stannary  laws,  are  prevent¬ 
ed  from  being  filled  up,  has  given  these  vapours  a  more 
gradual  vent,  it  is  not  necessary  to  inquire,  as  the  fact 
itself  is  not  generally  believed.” 

Mines,  however,  arc  now  most  commonly  discovered 
by  inve.stigating  the  nature  of  such  veins,  ores,  and 
stones  as  may  seem  most  likely  to  turn  to  account  : 
but  there  is  a  particular  sagacity,  or  habit  ot  judging 
from  particular  signs,  which  can  he  acquired  only  by 
long  practice.  Mines,  especially  those  of  copper,  mtiy 
also  be  discovered  by  the  harsh  and  disagreeable  tasti: 
of  the  waters  which  issue  from  them  •,  though  it  is  pro¬ 
bable  that  this  only  happens  when  the  ore  lies  above 
the  level  of  the  water  which  breaks  out ;  for  it  docs 
not  seem  likely  tliat  the  taste  of  the  ore  could  ascend, 
unless  we  \stvii  to  suppose  a  pond  or  lake  of  water 
standing  above  it.  The  presence  of  copper  in  any  vva- 
ter  is  easily  discovered  by  immcrging  in  it  a  bit  ol  po¬ 
lished  iron,  which  will  thus  instantly  be  turned  of  a 
copper  colour,  by  reason  ot  the  precipitation  of  the  nie- 
tal  upon  It.-  A  candle,  or  piece  ot  tallow  put  into  water 
of  this  kind,  will  in  a  short  lime  be  tinged  of  a  green 

colour.  1  1  r  r 

Another  and  still  more  remarkable  inclhod  ot  ili.-i- 

covering  mines  is  said  to  be  by  the  rinpda  divinatoria, 
or  “  divining  rod  which,  however  incredible  the  sto¬ 
ries  related  concerning  it  may  be,  is  still  relied  on 
by  some,  and  among  others  hy  Mr  Trice.  It  is  not 
known  who  was  the  inventor  ot  this  method  ;  but 
gricola  supposes  that  it  took  its  rise  irom  the  magi¬ 
cians,  who  pretended  to  discover  mines  by  euclmntnient. 

No  mentiou  is  made  of  it,  bow  ever,  before  ibc  nth 
century,  since  wliicli  time  it  has  been  in  trcquenl  u-e  ; 
and  the  Corpuscular  Thilosophy  ha-:  even  been  called 
in  to  account  for  It.  But  befor.  wc  pretend  In  .a.  oimt 
for  phenomena  so  very  extraordinary  as  those  reposed 
of  the  l  irt'ala  du  tniitoria,  it  is  iiect-s.ary,  in  I  ic  ^ 
place,  to  determine  whether  or  not  tliev  exist.  .Mr 
Trice,  as  has  been  already  liinied,  lx  licyc-  in  it,  tlioygh 
he  owns  that  by  reason  of  l.is  con,tnution  ot  mind 
and  body,  be  is  .almost  iiicapabli  ot  co-operating  with 
its  iiilluenee.  The  following  account  lH>«evcr  hr 
cive  -  from  Mr  M-lUiam  I  ookvvorihy  of  Plymoutn.  a 
gentleman  of  known  veracity  and  great  chcimcml  abi- 

lilies.  .  ,L-  ,  1 

He  bad  the  first  intormation  concemmsr  the  r-a 

from  one  (  iipUun  Kibein,  who  d.  ■  rteil  from  the 
Spanish  service  ...  Queen  .June’s  reign  and  iH.-u.r 
caplaln-coamiantlaol  in  the  gammon  ol  ^ 
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v^hlcli  town  he  satisfied  several  intelligent  persons  of 
^  the  virtues  of  the  rod,  by  many  experiments  on  pieces 
of  metal  hid  in  the  earth,  and  by  an  actual  discovery  of 
a  copper  mine  near  Oakhampton,  which  was  wrought 
for  some  years.  This  captain  very  readily  showed  the 
i method  of  using  the  rod  in  general,  but  would  not  by 
any  means  discover  the  secret  of  distinguishing  the  dif¬ 
ferent  metals  by  it :  though,  by  a  constant  attention 
to  his  practice,  Mr  Cookworthy  discovered  it.  Cap¬ 
tain  Ribeira  was  of  opinion,  that  the  only  proper  rods 
for  this  purpose  were  those  cut  from  the  nut  or  fruit 
trees  j  and  that  the  virtue  was  confined  to  certain  per¬ 
sons,  and  those,  comparatively  speaking,  but  few ; 
but  Mr  Price  says,  that  the  viitue  resides  in  all  per¬ 
sons  and  in  all  rods  under  certain  circumstances. 
“  The  rod  (says  he)  is  attracted  by  all  the  metals,  by 
coals,  limestone,  and  springs  of  water,  in  the  follow¬ 
ing  order  :  i.  Gold  j  2.  Copper  j  3.  Iron  j  4.  Silver  ; 
5.  Tin  ;  6.  Lead  j  7.  Coals  j  8.  Limestone  and  springs 
of  w'ater.  One  method  of  determining  the  different 
attractions  of  the  rod  is  this  ;  Stand,  holding  the  rod 
with  one  foot  advanced  j  put  a  guinea  under  that  foot, 
and  an  halfpenny  under  the  other,  and  the  rod  will  be 
drawn  down  •,  shift  the  pieces  of  money,  and  the  rod 
will  be  drawn  towards  the  face,  or  backwards  to  the 
gold,  which  proves  the  gold  to  have  the  stronger  at¬ 
traction. 

“  The  rods  formerly  used  w'ere  shoots  of  one  year’s 
growth  that  grew  forked  ;  but  it  is  found,  that  two 
separate  shoots  tied  together  with  packthread  or  other 
vegetable  substance  answer  rather  better  than  such  as 
are  naturally  forked,  as  the  shoots  of  the  latter  are 
seldom  of  an  equal  size.  They  are  to  be  tied  together 
by  the  greater  ends,  the  small  ones  being  held  in  the 
hands.  Hazle  rods  cut  in  the  winter,  such  as  are  used 
for  fishing  rods,  and  kept  till  they  are  dry,  do  best  j 
though,  where  these  are  not  at  hand,  apple-tree  suck¬ 
ers,  rods  from  peach  trees,  currants,  or  the  oak,  though 
green,  will  answer  tolerably  well.” 

Our  author  next  proceeds  to  describe  the  manner  of 
holding  the  rod  j  of  which  he  gives  a  figure,  as  he  says 
it  is  difficult  to  be  described.  The  small  ends  being 
crooked,  are  to  be  held  in  the  hands  in  a  position  flat 
or  parallel  to  the  horizon,  and  the  upper  part  in  an 
elevation  not  perpendicular  to  it,  but  at  an  angle  of 
about  70  degrees.  “  The  rod  (says  he)  being  pro¬ 
perly  held  by  those  with  whom  it  will  answer,  when 
the  toe  of  the  right  foot  Is  within  the  semidiameter  of 
the  piece  of  metal  or  other  subject  of  the  rod,  it  will 
be  repelled  towards  the  face,  and  continue  to  be  so 
while  the  foot  is  kept  from  touching  or  being  directly 
over  the  subject  •,  in  which  case  it  will  be  sensibly  and 
strongly  attracted,  and  be  drawn  quite  down.  The 
rod  should  be  firmly  and  steadily  grasped  j  for  if,  when 
it  has  begun  to  be  attracted,  there  be  the  least  ima¬ 
ginable  jerk  or  opposition  to  its  attraction,  it  will  not 
move  any  more  till  the  hands  are  opened,  and  a  fresh 
gfasp  taken.  The  stronger  the  grasp  the  livelier  the 
rod  moves,  provided  the  grasp  be  steady  and  ol  an 
equal  strength.  This  observation  is  very  necessary, 
as  the  operation  of  the  rod  In  many  hands  is  defeated 
purely  by  a  jerk  or  counteraction  j  and  it  is  Irom 
thence  concluded,  that  there  is  no  real  efficacy  in  the 
rod,  or  that  the  person  who  holds  it  wants  the  virtue  ; 
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whereas,  by  a  proper  attention  to  this  circu.mstance  in  IViitie. 
using  it,  five  persons  In  six  have  the  virtue,  as  it  is  — y— 
called  ;  that  is,  the  nut  or  fruit-bearing  rod  will  an¬ 
swer  In  their  hands.  If  a  rod,  or  the  least  piece  of 
one  of  the  nut-bearing  or  fruit  kind,  be  put  under  the 
arm.  It  w’ill  totally  destroy  the  operation  of  the  virgula 
divifiatcyt'ia,  in  regard  to  all  the  subjects  of  it,  except 
water,  in  those  hands  in  which  the  rod  naturally  ope¬ 
rates.  If  the  least  animal  thread,  as  silk,  or  worsted, 
or  hair,  be  tied  round  or  fixed  on  the  top  of  the  rod, 
it  will  in  like  manner  hinder  its  operation  j  but  the 
same  rod  placed  under  the  arm,  or  the  same  animal  sub¬ 
stances  tied  round  or  fixed  on  the  top  of  the  rod,  will 
make  it  work  in  those  hands,  in  which  without  these 
additions  it  is  not  attracted.” 

SucR  are  the  accounts  of  this  extraordinary  rod,  to 
which  it  is  probable  that  few  will  assent;  and  we  believe 
the  instances  of  mines  having  been  discovered  by  It  are 
but  very  rare.  Another  and  very  ancient  mode  of  dis¬ 
covering  mines,  less  uncertain  than  the  divining  rod, 
but  extremely  difficult  and  precarious,  is  that  called 
shading ;  that  is,  tracing  them  by  loose  stones,  frag¬ 
ments,  or  shades,  which  may  have  been  separated  or 
carried  oft'  to  a  considerable  distance  from  the  vein,  and 
are  found  by  chance  in  running  waters,  on  the  superficies 
of  the  ground,  or  a  little  under — “  When  the  tinners 
(says  Mr  Price)  meet  with  a  loose  single  stone  of  tin 
ore,  either  in  a  valley  or  in  ploughing  or  hedging, 
though  at  100  fathoms  distance  from  the  vein,  it  came 
from,  those  who  are  accustomed  to  this  work  will  not 
fail  to  find  it  out.  They  consider,  that  a  metallic  stone 
must  originally  have  appertained  to  some  vein,  from 
which  it  was  severed  and  cast  at  a  distance  by  some  vio¬ 
lent  means.  The  deluge,  they  suppose,  moved  most  of 
the  loose  earthy  coat  of  the  globe,  and  in  many  places 
washed  it  oft'  from  the  upper  towards  the  lower  grounds, 
with  such  a  force,  that  most  of  the  backs  or  lodes  of 
veins  which  protruded  themselves  above  the  fast  were 
hurried  downwards  with  the  common  mass  :  whence 
the  skill  in  this  part  of  their  business  lies  much  in  direc¬ 
ting  their  measures  according  to  the  situation  of  the  sur¬ 
face.”  Afterwards,  how'ever,  our  author  complains  that 
this  art  of  shading,  as  he  calls  it,  is  in  a  great  measure 
lost. 

The  following  account  of  a  method  of  finding  silver 
mines  by  Alonz-o  Barba  seems  to  be  similar  to  that  of 
shoding  just  now  mentioned.  “  The  veins  of  metal 
(says  he)  are  sometimes  found  by  great  stones  above 
ground  ;  and  if  the  veins  be  covered,  they  hunt  them 
out  after  this  manner;  viz.  taking  in  their  hands  a 
sort  of  mattock,  which  has  a  steel  point  at  one  end 
to  dig  with,  and  a  blunt  head  at  the  other  wherewith  to 
break  stones,  they  go  to  the  hollows  of  the  mountains, 
where  the  current  of  rain  water  descends,  or  to  some 
other  part  of  the  skirts  of  the  mountains,  and  there 
observe  what  stones  they  meet  with,  breaking  in  pieces 
those  that  seem  to  have  any  metal  in  them  ;  whereof 
they  find  many  times  both  middling  sort  of  stones  and 
small  ones  also  of  metal.  Then  they  consider  the  situa¬ 
tion  of  that  place,  and  whence  these  stones  can  tumble, 
which  of  necessity  must  be  from  higher  ground,  and 
follow  the  track  of  them  up  the  hill  as  long  as  they  can 
find  any  of  them,”  &c. 

“  Another  way  (says  Mr  Price)  of  discovering  lodes 

is 
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is  by  wuiking  drifts  across  the  country,  as  we  call  it, 
that  is,  from  north  to  south,  and  vice  versa.  I  tried 
the  experiment  in  an  adventure  under  my  management, 
where  I  drove  all  open  at  grass  about  two  feet  in  the 
shelf,  very  much  like  a  level  to  convey  water  upon  a 
mill  wheel  ;  hy  so  doing  I  was  sure  of  cutting  all  lodes 
in  my  way  :  and  I  did  accordingly  discover  five  courses, 
one  of  which  has  produced  above  180  tons  of  copper 
ore,  hut  the  others  were  never  wrought  upon.  This 
method  of  discovering  lodes  is  equally  cheap  and  cer¬ 
tain  ;  for  too  fathoms  In  shallow  ground  may  he  diiveii 
at  50s.  expence.” 

In  that  kind  of  ground  called  hy  our  author  fea¬ 
sible,  and  which  he  explains  hy  the  phrase  tenderstand- 
ins;,  he  tells  us,  that  “  a  very  effectual,  proving,  and  con¬ 
sequential  way  is,  hy  driving  an  adit  from  the  lowest 
ground,  either  north  or  south  ;  whereby  there  is  a  cer¬ 
tainty  to  cut  all  lodes  at  20,  30,  or  40  fathoms  deep, 
if  the  level  admits  of  it.  In  driving  adits  or  levels 
across,  north  or  south,  to  unwater  mines  already  found, 
there  are  many  fresh  veins  discovered,  which  frequently 
prove  better  than  those  they  were  driving  to.” 

After  the  mine  is  found,  the  next  thing  to  be  consi¬ 
dered  is,  whether  it  may  be  dug  to  advantage.  In  or¬ 
der  to  determine  this,  we  are  duly  to  weigh  the  nature 
of  the  place,  and  its  situation,  as  to  wood,  water,  car¬ 
riage,  healthiness,  and  the  like  j  and  compare  the  result 
with  the  richness  of  the  ore,  the  charge  of  digging, 
stamping,  washing,  and  smelting. 

Particularly  the  form  and  situation  of  the  spot 
should  be  well  considered.  A  mine  must  either  hap¬ 
pen,  I.  In  a  mountain  j  2.  In  a  hill  j  3.  In  a  valley  j 
or,  4.  In  a  flat.  But  mountains  and  hills  are  dug  with 
much  greater  ease  and  convenience,  chiefly  because  tl)e 
drains  and  burrows,  that  is,  the  adits  or  avenues,  may 
he  here  readily  cut,  both  to  drain  the  water  and  to 
form  gangways  for  bringing  out  the  lead,  &c.  In 
all  the  four  cases,  we  are  to  look  out  for  the  veins 
which  the  rains  or  other  accidental  thing  may  have 
laid  bare  j  and  if  such  a  vein  be  found.  It  may  often 
be  proper  to  open  the  mine  at  that  place,  especially  it 
the  vein  prove  tolerably  large  and  ricli  j  otherwise  the 
most  commodious  place  for  situation  is  to  be  chosen  lor 
the  purpose,  viz.,  neither  on  a  flat,  nor  on  the  tops  of 
mountains,  hut  on  the  sides.  The  best  situation  for 
a  mine  is  a  mountainous,  woody,  wholesome  spot  j  of 
a  safe  easy  ascent,  and  bordering  on  a  navigable  river. 
The  places  abounding  with  mines  are  generally  healthy, 
as  standing  high,  and  everywhere  exposed  to  the  air  j 
yet  some  places  where  mines  are  found  prove  poison¬ 
ous,  and  can  upon  no  account  be  dug,  though  ever  so 
rich.  The  way  of  examining  a  suspected  place  of  this 
kind,  is  to  make  experiments  upon  brutes,  by  expos¬ 
ing  them  to  the  effluvia  or  exhalations,  to  find  the  ef¬ 
fects. 

Devonshire  and  Cornwall,  where  there  are  a  great 
many  mines  of  copper  and  tin,  is  a  very  mountainous 
country,  which  gives  an  opportunity  in  many  places 
to  make  adits  or  subterraneous  drains  to  some  valley 
at  a  distance,  by  which  to  carry  oft  the  water  from 
the  mine,  which  otherwise  would  drown  them  out 
from  getting  the  ore.  These  adits  arc  sometimes  car¬ 
ried  a  mile  or  two,  and  dug  at  a  vast  expence,  as  from 
2000I.  to  4000I.  especially  where  the  ground  is  rocky  ; 
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and  yet  they  find  tliis  cheaper  than  to  draw  up  the 
water  out  of  the  mine  quite  to  the  top,  when  the  '< 
water  runs  in  plenty,  and  the  mine  is  deep.  Some¬ 
times,  indeed,  they  cannot  find  a  level  near  enough  to 
which  an  adit  may  be  carried  from  the  very  bottom  of 
the  mine  ;  yet  they  find  it  worth  while  to  make  an  adit 
at  half  the  height  to  which  the  water  is  to  be  raised, 
thereby  saving  half  the  expence. 

Mr  Costar,  considering  that  sometimes  from  small 
streams,  and  sometimes  from  little  springs  or  collections 
of  rain  water,  one  might  have  a  good  deal  of  water 
above  ground,  though  not  a  sufficient  quantity  to  turn 
an  overshot  wheel,  thought  that  if  a  suflicient  fall  might 
be  had,  this  collection  of  water  might  be  made  useful  in 
raising  the  water  in  a  mine  to  the  adit,  where  it  may 
be  canned  off. 

But  now  the  most  general  method  of  draining  mines 
is  by  the  steam  engine.  See  STSAii-Enginc. 

Mink,  in  the  military  art,  denotes  a  subterraneons 
canal  or  passage,  dug  under  the  wall  or  rampart 
of  a  fortification,  intended  to  be  blown  up  by  gun¬ 
powder. 

The  alley  or  passage  of  a  mine  is  commonly  about 
four  feet  square  •,  at  the  end  of  this  is  the  chamber  ol 
the  mine,  which  is  a  cavity  of  about  live  feet  in  width 
and  in  length,  and  about  six  feet  in  height  ;  and  here 
the  gunpowder  is  stowed.  The  saucisse  of  the  mine 
is  the  train,  for  which  there  Is  always  a  little  aperture 
left. 

Two  ounces  of  powder  have  been  found,  by  experi¬ 
ment,  capable  of  raising  two  cubic  feet  ol  earth  ;  con¬ 
sequently  200  ounces,  that  is,  i  2  pounds  8  ounces,  will 
raise  200  cubic  feet,  which  is  only  16  feet  short  of  a 
cubic  tolse,  because  200  ounces,  joined  together,  have 
proportionablv  a  greater  force  than  two  ounces,  as  being 
an  united  force. 

All  the  turnings  a  miner  uses  to  carry  on  his  mine?, 
and  through  which  he  conducts  the  saucisse,  should 
well  filled  with  earth  and  dung  ;  and  the  masonry  in 
proportion  to  the  earth  to  be  blown  up,  as  3 
The  entrance  of  the  chanvber  of  the  mine  ought  to  be 
firmly  shut  with  thick  planks,  in  the  form  of  a  St  An¬ 
drew’s  cross,  so  that  the  enclosiue  be  secure,  and  the 
void  spaces  shut  up  with  dung  or  tempered  earth.  If 
a  gallery  be  made  below  or  on  the  side  of  the  chamber, 
it°must  absolutely  be  filled  up  with  the  strongest  ma¬ 
sonry,  half  as  long  again  as  the  height  ol  the  earth  j 
for  this  gallery  will  not  only  burit,  but  likewise  ob¬ 
struct  the  effect  of  the  mine.  The  powder  should  al¬ 
ways  be  kept  in  sacks,  which  are  opened  when  the 
mine  is  charged,  and  some  ol  the  powder  strewed 
about  :  the  grrati  r  the  quantity  ol  earth  to  be  raised 
is,  the  greater  is  the  effect  of  the  mine,  supposing  it 
to  have  the  due  proportion  ol  powder.  Powder  ba  = 
the  same  efl'ect  upon  masonry  as  upon  earth,  that  is, 
it  will  proport ionably  raise  either  with  the  same  velo- 

citv.  i-r  I 

The  brani  lu  which  are  carried  into  the  •liUity  ot 
walls  do  not  exceed  three  feel  in  depth,  and  two  feet 
six  inches  in  width  nearly  :  thi-  -irt  ol  mine  is  tiMl  vx- 
Cl  llent  to  blow  up  the  stiongi  >1  svalls. 

I'hc  weight  of  a  cubic  foot  of  powdi  r  .houid 
8olb.  ;  I  foot  1  iiiih  cube  will  wci^:h  i_-lb.  and  i  b 
2  inches  and  {i  1501b.  i  and  2C0lb.  of  ikiwu  r  w.il 
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be  1  foot  5  indies  cube  j  hov/ever,  there  is  a  diversity- 
in  this,  according  to  the  quantity  of  saltpetre  in  the 
gunpowder. 

If,  when  the  mines  are  made,  water  be  found  at  the 
bottom  of  the  chamber,  planks  are  laid  there,  on 
wliicli  the  powder  is  placed  either  in  sacks  or  barrels 
of  loolb.  each.  The  saucisse  most  have  a  clear  passage 
to  the  powder,  and  be  laid  in  an  auget  or  wooden 
trough,  through  all  the  branches.  When  the  powder 
is  placed  In  the  chamber,  the  planks  are  laid  to  cover 
it,  and  others  again  across  these  ;  tlien  one  is  placed 
over  the  top  of  the  chamber,  which  is  shaped  for  that 
purpose  ■,  between  that  and  those  which  cover  the 
powder,  props  are  placed,  which  shore  it  up  ;  some 
inclining  towards  the  outside  j  others  to  the  inside  of 
the  wall  •,  all  the  void  spaces  being  filled  with  earth, 
dung,  bi'ick,  and  rough  stones.  Afterwards  planks 
arc  placed  at  tbe  entrance  of  the  chamber,  wilb  one 
across  the  top,  whereon  they  buttress  three  strong 
props,  whose  other  ends  are  iikcwvise  propped  against 
another  plank  situated  on  the  side  of  the  earth  in  the 
branch  •,  which  props  being  well  fixed  between  the 
planks  with  wedges,  the  branch  should  then  be  filled 
up  to  its  entrance,  with  the  forementioned  materials. 
The  saucisses  which  pass  through  the  side  branches 
must  be  exactly  the  same  length  with  that  in  the  mid¬ 
dle,  to  which  they  join  :  the  part  which  reaches  beyond 
the  entrance  of  the  mine  is  that  which  conveys  the  fire 
to  the  other  three  j  the  saucisses  being  of  equal  length, 
will  spring  together. 

From  a  great  number  of  experiments,  It  appears, 
I.  That  the  force  of  a  mine  is  always  towards  the 
weakest  side  j  so  that  the  disposition  of  the  chamber 
of  a  mine  does  not  at  all  contribute  to  determine  this 
cllect.  2.  That  the  quantity  of  powder  must  be  greater 
or  less  in  proportion  to  tlic  greater  or  less  weight  of 
the  bodies  to  be  raised,  and  to  their 'greater  or  less 
cohesion  j  so  that  you  are  to  allow  for  each  cubic 
fathom 

Of  loose  earth,  -  -  9  lolb. 

Firm  earth  and  strong  sand,  1 1  or  1 2 

Flat  clayey  earth,  -  -  15  or  16 

New  masonry,  not  strongly  bound,  15  or  20 
Old  masonry,  well  bound,  -  25  or  30 

3.  That  the  aperture,  cntonnolr  of  a  mine,  if  rightly 
charged,  is  a  cone,  tlie  diameter  of  whose  base  is  double 
the  height  taken  from  the  centre  of  the  mine.  4.  That 
when  the  mine  has  been  overcharged,  its  cntonnolr  is 
nearly  cylindrical,  the  diameter  of  the  upper  extreme 
not  much  exceeding  that  of  the  chamber.  5.  That  be- 
'  ides  tbe  shock  of  the  powder  against  the  bodies  it  takes 
up,  it  likewise  crushes  all  the  earth  that  borders  upon 
it,  both  underneath  and  sidewise. 

To  charge  a  mine  so  as  to  have  the  most  advantage¬ 
ous  eflect,  the  weight  of  the  matter  to  be  carried  must 
be  known  j  that  is,  the  solidity  of  a  right  cone,  whose 
base  is  double  the  height  of  the  earth  over  the  centre 
of  the  mine ;  thus,  having  found  the  solidity  of  the  cone 
in  cubic  fathoms,  multiply  the  number  of  fathoms  by 
the  number  of  pounds  of  powder  necessaiy  I'or  raising 
the  matter  it  contains  ,  and  if  the  cone  contains  mat¬ 
ters  of  difi’erent  weights,  take  a  mean  weight  between 
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tliem  all,  always  having  a  regard  to  their  degree  of  co-  wine 
hesion.  II 

As  to  the  disposition  of  mines,  there  Is  but  one  gene-  ,  J^bnera! 
ral  rule,  which  is,  That  the  side  towards  whicli  one  * 
would  determine  the  eft'ect  be  the  weakest  ;  but  this 
varies  according  to  occasions  and  circumstances. 

The  calculation  of  mines 'is  generally  built  upon  this 
hypothesis.  That  the  entounoir  of  a  mine  is  the  frustum 
of  an  inverted  cone,  whose  altitude  is  equal  to  the  radius 
of  the  excavation  of  the  mine,  and  the  diameter  of  the 
whole  lesser  base  is  eq  ual  to  the  line  of  least  resistance  j 
and  though  these  suppositions  arc  not  quite  exact,  yet 
the  calculations  of  mines  deduced  from  them  have 
proved  successful  in  practice  ;  for  which  reason  this  cal¬ 
culation  should  be  followed  till  a  better  and  more  simple 
be  found  out. 

M.  de  Valliere  found  that  the  entonnoir  of  a  mine 
was  a  paraboloid,  wliicIi  is  a  solid  generated  by  the 
rotation  of  a  semiparabola  about  its  axis  j  but  as 
the  dificrence  between  these  two  is  very  insignifi¬ 
cant  in  practice,  that  of  the  frustum  of  a  cone  may  be 
used. 

MINEHEAD,  a  town  of  Somersetshire,  166  milc.s 
from  London.  It  is  an  ancient  borough,  with  a  har¬ 
bour  in  tbe  Bristol  channel,  near  Dunster  castle,  much 
frequented  by  passengers  to  and  from  Ireland.  It  was 
incorporated  by  Queen  Elizabeth,  with  great  privileges, 
on  condition  the  corporation  should  keep  the  quay  iti  re¬ 
pair  ;  but  its  trade  falling  off,  the  quay  was  neglected, 
and  they  lost  their  privileges.  A  statute  was  obtained 
in  the  reign  of  King  William,  for  recovering  the  port, 
and  keeping  it  in  repair,  by  which  they  were  to  have 
the  profits  of  the  quay  and  pier  for  36  years,  which 
have  been  computed  at  about  2col.  a  year  ;  and  they 
were  at  the  cxpence  of  new-building  the  quay.  In  pur¬ 
suance  of  another  act,  confirming  the  former  ;  a  new 
Lead  has  been  built  to  the  quay,  the  beach  cleared,  &c. 
so  that  the  biggest  ship  may  enter,  and  ride  safe  in  the 
harbour.  The  town  in  1811  contained  1037  inha¬ 
bitants.  It  was  formerly  governed  by  a  portreeve, 
and  now  by  two  constables  chosen  yearly  at  a  court  leet 
held  by  the  lord  of  the  manor.  Its  chief  trade  is  with 
Ireland,  from  whence  about  40  vessels  used  to  come 
hither  in  a  year  with  wool  5  and  about  400  chaldrons 
of  coals  are  yearly  imported  at  this  place,  Watchet, 
and  Pollock,  from  South  Wales,  which  lies  directly 
opposite  to  it  about  seven  leagues  over,  the  common 
breadth  of  this  channel  all  the  way  from  Holmes  to  the 
Land’s  End.  Here  are  several  rich  merchants,  who 
liavc  some  trade  also  to  Virginia  and  the  M  cst  Indies  j 
and  they  correspond  much  with  the  merchants  of  Barnc- 
staple  and  Bristol  in  their  foreign  commerce.  Three 
or  four  thousand  barrels  of  herrings,  which  come  up  the 
Severn  in  great  shoals  about  Michaelmas,  are  caught, 
cured,  and  shipped  off  here  every  year,  for  the  Medi¬ 
terranean,  &c.  The  market  here  is  on  Wednesday, 
and  fair  on  Whitsun-Wetinesclay. 

MINERAL,  in  Natural  History^  Is  used  In  general 
for  all  fossil  bodies,  whether  simple  or  compound,  dug 
out  of  a  mine  ;  from  whence  it  takes  its  denomination. 

See  Mineralogy. 

MiyiEiiAL  Waters.  All  waters  naturally  impregnat¬ 
ed  with  any  heterogeneous  matter  which  they  have  dis¬ 
solved  within  the  earth  may  be  called  mineral  ivatcrs, 

in 
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Mineral,  i"  the  most  general  and  extensive  meaning  of  that  name  ; 
— '  in  which  are  therefore  comprehended  almost  all  those  that 
flow  within  or  upon  the  surface  of  the  eartli,  for  almost 
all  these  contain  some  earthy  or  saline  matter.  But, 
strictly  speaking,  those  waters  only  which  hold  in  solu¬ 
tion  such, a  quantity  of  foreign  ingredients  as  to  give 
,  them  properties  which  are  easily  recognised  by  the  taste 
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or  smell  come  under  the  denomination  of  mineral  <va-  MinruV 
ters.  lor  the  methods  of  analysing  mineral  waters,  see  — . 
Chemistry  Index  in  this  work,  and  Decomposition' 
Chemical,  Supplement. 

Here  we  shall  give  a  tabular  view  of  the  more  re¬ 
markable  mineral  waters  which  have  been  discovered 
and  examined. 


An  Alphabetical  Table  of  the  most  noted  Mineral  Waters  in  Europe,  exhibiting  their 

Medicinal  Properties  and  Contents. 


JSiames  of 
Springs. 
Abcourt, 

Countries  iu  which 
they  are  found. 
Near  St  Germains 
in  France. 

Aberbrothlck, 

County  of  Forfar  In 
Scotland. 

Acton, 

Aghaloo, 

Middlesex  county, 
England. 

Tyrone,  Ireland. 

Aix-la-Cha¬ 

pelle, 

Jullers  in  Germany. 

Alford  or  Aw- 
ford, 

Askeron, 

Somersetshire,  Eng¬ 
land.  ' 

Yorkshire,  in  Eng¬ 
land. 

Antrim, 

Ireland. 

Baden, 

Swabia  In  Germany. 

Bagnigge, 

Middlesex,  near 
London. 

Ballmore, 

Worcestershire  In 
England. 

Ball  or  Baud- 
wcll. 

Lincolnshire  in  Eng¬ 
land. 

Balanic, 

Languedoc  in 
France. 

Ballycastle, 

Antrim  in  Ireland. 

Ballynabinch, 

Down  in  Ireland. 

Ballyspcllan  Near  Kilkenny  In 
Iielaud. 

VoL.  XIV.  Part  I. 


Contents  and  Q,uality  of  the  • 
tr a  ter. 

A  cold  chalybeate  water, 
containing  besides  the  iron 
a  small  quantity  of  fossil 
alkali  saturated  with  fixed 
air. 

A  cold  chalybeate.  Con-- 
tains  iron  dissolved  In  fix¬ 
ed  air. 

Contains  Epsom  and  sea  salt. 
Cold. 

Sulphur,  fossil  alkali,  and 
some  purging  salt.  Cold. 

Sulphureous  and  hot.  Con¬ 
tain  aerated  calcareous 
earth,  sea  salt,  fossil  al¬ 
kali,  and  sulphur. 

A  purging  salt  along  with 
sea  salt.  Cold. 

Contains  Epsom  salt,  aerat¬ 
ed  calcareous  earth,  and 
sulphur.  Cold. 


Hot  and  sulphureous  springs 
and  baths,  resembling 
those  of  Alx-la-Chapclle. 

Epsom  salt  and  muriated 
magnesia.  Cold.  Ano¬ 
ther  spring  contains  iron 
and  fixed  air. 

A  fine  coliT  chalybeate,  con¬ 
taining  iron  rendered  so¬ 
luble  by  fixed  air,  along 
with  some  other  salt  sup¬ 
posed  to  be  fossil  alkali. 

A  cold  petrifying  water } 
contains  aerated  calcare¬ 
ous  earth  or  magnesia. 

Hot,  and  contain  some  pur¬ 
ging  salts. 

Chalybeate  and  sulphureous. 

Cdd. 

Iron,  fixed  air,  and  sulphur. 
Cold. 

Iron,  fixed  air,  and  proba¬ 
bly  fossil  alkali. 


Medicinal  Virtues. 

Diuretic  and  purgative.  Internally  used 
in  dropsies,  jaundice,  and  obstructions 
of  the  viscera  ;  externally  in  scorbutic 
eruptions,  ulcers,  &c. 

Diuretic  and  corroborative.  Used  in 
indigestions,  nervous  disorders,  &c. 

Strongly  purgative,  and  causes  a  soreness 
in  the  fundament. 

Alterative  and  corroborant.  Useful  in 
scrofulous  disordei-s,  worms,  and  cu¬ 
taneous  dise.ases. 

Diaphoretic,  ]>urgativc,  and  diuretic. 
Used  as  baths  as  well  as  taken  in¬ 
ternally.  Useful  iu  rheumatisms,  and 
all  diseases  proceeding  from  a  debility 
of  the  system. 

Strongly  purgative. 

Diuretic.  Useful  when  drunk  In  leprosy, 
and  other  cutaneous  diseases. 

Similar  to  Borrowdale  water,  hut  weak¬ 
er. 

See  Aix-la-Chapelle,  and  Baden,  in 
the  order  of  the  Alphabet.  , 

Strongly  purgative,  three  half  pints  be¬ 
ing  a  dose.  The  -chalybeate  spring 
also  proves  purgative  when  the  bowels 
contain  any  vitiated  matter. 

Corroborative,  ami  good  in  ohitnictloas 
of  the  visccni.  Drink  from  two  to 
three  pints  in  a  morning. 


Corroborative  and  astringent.  Drunk 
to  the  quantity  of  two  pints  or 
and  a  half. 

Drank  as  purgatives,  and  used  a-  hot 
baths.  Useful  In  scrofulous  and  cuta¬ 
neous  disorders. 

Bescmhlcs  that  of  Balimorc  iti  virtue. 

Useful  In  scorbutic  disorder*  and  diMja^ 
of  Indigestion. 

Similar  in  virtue  to  that  of  UaJtuion. 

Q  Bagnores 


I 
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2^ames  o/" 
Springs. 
Bagneres, 

Bareges, 

Barnet  and 
North-hall, 
Bath, 

Bandola, 

Borrowdale, 

Brentwood, 

Bristol, 

Bromley, 

Broughton, 

Buxton, 

Caroline  baths, 

Carlton, 

Carrickfergus, 

Carrlckmore, 

Cashmore, 

Castle-Connel, 

Castle-Leod, 
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Countries  in  which 
they  are  found. 

■  Bigorre  in  France. 


Bigorre  in  France. 


Hertfordshire  In 
England. 
Somersetshire  in 
England. 

Italy. 


Cumberland  in  Eng¬ 
land. 


Essex  in  England. 

Somersetshire  in 
England. 


Kent  in  England. 
Yorkshire  in  Eng¬ 
land. 

Derbyshire  in  Eng¬ 
land. 


Bohemia. 


Nottinghamshire  in 
England. 


Antrim  in  Ireland. 


Cavan  in  Ireland. 

Waterford  in  Ire¬ 
land. 

Limerick  in  Ireland. 

Ross-shlre  in  Scot¬ 
land. 
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Contents  and  Quality  of  the 
Water. 

Earth  and  sulphur.  Hot. 


Sea  salt,  fossil  alkali,  calca¬ 
reous  earth',  selenites,  sul¬ 
phur,  and  a  fine  bitumi¬ 
nous  oil.  Hot. 


Epsom  salt,  and  aerated  cal¬ 
careous  earth. 

Iron,  aerated  calcareous 
earth,  selenite,  Glauber’s 
salt,  and  sea  salt.  Hot. 

Iron,  fixed  air,  fossil  alkali, 
and  a  little  sulphur. — 
Cold. 

A  great  quantity  of  sea  salt, 
aerated  calcareous  earth, 
and  some  bittern.  Cold. 


Epsom  salt,  and  aerated  cal¬ 
careous  earth. 

Calcareous  earth,  sea  salt, 
Epsom  salt,Glauber’ssalt, 
and  selenites.  Hot. 

Iron  and  fixed  air.  Cold. 

Sulphur,  sea  salt,  Epsom 
salt,  and  aerated  earth. 
Cold. 

A  small  quantity  of  sea 
salt,  fossil  alkali,  Epsom 
salt,  and  aerated  calcare¬ 
ous  earth.  Hot.  Here 
is  also  a  fine  cold  chaly¬ 
beate  spring. 

Iron,  fixed  air,  aerated  earth, 
sea  salt,  fossil  alkali,  Ep¬ 
som  salt,  and  Glaubei’’s 
salt.  Hot. 

Iron  dissolved  in  fixed  air, 
along  with  a  bituminous 
oil,  which  gives  it  the 
smell  of  horse  dung. — 
Cold. 

Seems  from  its  bluish  colour 
to  contain  a  very  small 
quantity  of  copper.  Cold. 

Fossil  alkali,  fixed  air,  and 
some  purging  salt.  Cold. 

Green  vitriol." 

Iron  dissolved  In  fixed  air, 
&c.  Cold. 

Aerated  earth,  selenites, 
Glauber’s  salt,  and  sul¬ 
phur.  Cold, 


M  I  N 

Medicinal  Virtues. 

The  waters  used  in  baths,  like  those  of 
Alx-la-Chapelle.  Some  of  the  springs 
purgative,  others  diuretic. 

Diuretic  and  diaphoretic.  Useful  in  ner¬ 
vous  as  well  as  cutaneous  disorders.  In 
old  wounds  and  some  venereal  com¬ 
plaints.  Used  as  baths,  as  well  as  taken 
internally  to  the  quantity  of  a  quart  of 
three  pints. 

Purgative. 

Powerfully  corroborative,  and  very  use¬ 
ful  In  all  kinds  of  weaknesses.  Used 
as  a  bath,  and  taken  internally. 

Gently  laxative,  diuretic,  and  diaphore¬ 
tic. 

Strongly  emetic  and  cathartic.  Some¬ 
times  useful  In  the  jaundice  and 
dropsy,  scorbutic  disorders,  and  chro¬ 
nic  obstructions.  Used  likewise  as 
a  bath  In  cutaneous  diseases.  Taken 
in  the  dose  of  a  pint,  containing 
only  about  seven  drachms  and  a  half 
of  sea  salt  j  so  that  a  great  part  of  the 
virtue  must  reside  in  the  aerated  calca- 
reotis  earth. 

Puruative. 

Used  as  a  bath  j  and  drank  from  four  to 
eight  ounces  at  a  time,  to  two  quarts 
per  day.  Useful  in  consumptions,  dia¬ 
betes,  fluor  albus,  &c. 

Diuretic  and  corroborative. 

Similar  to  Harrowgate. 


Useful  In  gout,  rheumatism,  and  other 
disorders  in  which  tepid  baths  are 
serviceable.  Used  as  baths,  and  drank 
to  the  quantity  of  five  or  six  pints  per 
day. 

Purgative,  and  used  as  baths.  Of  ser¬ 
vice  in  disorders  of  the  stomach  aud 
bowels,  scrofula,  &c. 

Diuretic  and  corroborative. 


Weakly  purgative. 

Purgative  and  diuretic. 

Purgative,  diuretic,  and  sometimes  eme¬ 
tic. 

Resembles  the  German  Spaw,  and  Is  in 
considerable  repute. 

Diuretic,  diaphoretic,  and  cori’oborant ; 
useful  in  cutaneous  diseases. 

Castleinain, 


3 


Names  of 

MIN 

Countries  in  which 

Springs. 

they  are  found. 

Castlemain, 

Kerry  in  Ireland. 

Cawley, 

Derbyshire  in  Eng¬ 

Cawthorp, 

land. 

Lincolnshire  In  Eng¬ 

Chadlington, 

land. 

Oxfordshire  In  Eng¬ 

Chaude  Fon¬ 

land. 

Liege  In  Germany. 

taine, 

Cheltenham, 

Gloucestershire  in 

Chippenham, 

England. 

Wiltshire  in  Eng¬ 

Cleves, 

land. 

Germany. 

Clifton, 

Oxfordshire  in  Eng¬ 

Cobham, 

land. 

Surry  In  England. 

Codsalwood, 

Staffordshire  in  Eng¬ 

Colchester, 

land. 

Essex  in  England. 

Colurlan, 

Cornwall  In  Eng¬ 

Comner,  or 

land. 

Berkshire  in  Eng¬ 

Cumner, 

land. 

Coolauran, 

Fermanagh  In  Ire¬ 

Corstorpbine, 

land. 

Mid  Lothian  in  Scot¬ 

Coventry, 

land. 

Warwickshire  In 

Crickle  Spaw, 

England.  - 

Lancashire  In  Eng¬ 

Croft, 

land. 

Yorkshire  In  Eng¬ 

Crosstown, 

land. 

Waterford  in  Ire¬ 

Cunley-house, 

land. 

Lancashire  In  Eng¬ 

Das  Wild  Bad, 

land. 

Nuremberg  in  Ger¬ 

D’  ax  en  Foix, 

many. 

1  ^leagues  fromTliou- 

Deddiugton, 

louse  in  France. 
Oxford  in  England. 

Derby, 

Near  the  capital  of 

Derbyshire  in 

Dcrrylnch, 

England. 

Fermanagh  in  Ire¬ 

Der  rind  air, 

land. 

Cavan  in  Leland. 
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Contents  and  Q^uality  of  the 
JFater. 

Iron,  sulphur,  and  fixed  air. 
Cold. 

Epsom  salt,  aerated  calca¬ 
reous  earth,  and  sulphur. 
Cold. 

Iron,  fixed  air,  and  pi^ba- 
bly  fossil  alkali.  Cold. 
Fossil  alkali,  sea  salt,  and 
sulphur.  Cold. 

Aerated  earth,  fossil  alkali, 
and  fixed  air.  Hot. 
Calcareous  earth,  iron,  Ep¬ 
som  salt,  and  common  salt. 
Cold. 


Iron  dissolved  in  fixed  air. 

Iron,  fixed  air,  and  other 
ingredients  of  Pyrmont 
water. 

Fossil  alkali  and  aerated  cal¬ 
careous  earth  or  selenite. 
Cold.  ' 

Iron,  and  some  purging 
salt. 

Sulphiu",  fixed  air,  and  ae¬ 
rated  earth. 

Epsom  salt,  and  aerated  cal¬ 
careous  earth. 

Iron,  fixed  air,  and  aerated 
earth. 

Some  purging  salt,  and  pro¬ 
bably  aerated  earth  ;  the 
water  is  of  a  whitish  co¬ 
lour. 

Iron,  fixed  air,  and  aerated 
earth. 

Sulphur,  sea  salt,  clay,  and 
Epsom  salt.  Cold. 

Iron,  fixed  air,  and  some 
purging  salt. 

Sulphur,  sea  salt,  and  aerated 
earth. 

Aerated  earth,  vitriolated 
magnesia,  and  sea  salt. 

Martial  vitriol. 

Sulpliur,  aerated  earth,  and 
fixed  air. 

Iron,  fixed  air,  and  some  sa¬ 
line  matter. 

Similar  to  Alx-Ia-Cliapclle. 
Hot. 

Iron,  sulpliur,  aerated  earth, 
sea  salt,  or  loi*<il  alkali. 

Iron  dissolved  by  fixed  air. 


Sulphur  and  fossil  alkali. 


Sulphur  and  purgiug  salt. 


M  I  N  • 

Medicinal  V irtues. 
Corroborant  and  diuretic. 
Gently  purgative. 


Purgative,  and  corrects  acidities. 

Purgative. 

Resembles  those  of  Aix-la-Chapelle  and 
Buxton. 

Purgative  and  corroborant ;  taken  in 
the  quantity  of  from  one  to  three  or 
four  pints.  It  is  useful  in  cases  of  in¬ 
digestion  and  scorbutic  disorders ;  also 
in  the  gravel. 

Diuretic  and  corroborative. 

Diuretic  and  corroborant. 


Gently  laxative,  and  used  as  a  bath  for 
cutaneous  disorders. 

Purgative,  diuretic,  and  corroborant. 

Resembles  the  Askertn  water. 

Strongly  purgative. 

Corroborative  and  diuretic. 

Purgative,  in  the  quantity  of  one,  two, 
or  three  quarts. 


Diuretic. 

Diuretic  and  laxative. 

Purgative,  diuretic,  and  corroborant. 

Purgative,  and  resembling  Uarrowgalc 
water. 

Purgative,  and  resembling  Askcroii  w»- 
ter. 

Diuretic,  purgative,  aud  sometimes  cmc- 
tic. 

Purgative,  and  resembling  the  Askeron 
water. 

Corroborant.  Useful  in  obstructions  of 
the  viscera,  and  female  complaints. 

Used  as  a  bath,  and  also  drank,  like  the 
.41x-la-Chapellc  waters. 

Alterative,  purgative  in  large  quantity, 
and  useful  in  scorbutic  aud  cutaneous 
disorders. 

Corroborant. 


Diuretic  and  diaphoretic. 

Similar  to  the  Atkeron  water. 

Q  ^  Dcrrylcstcr, 


M  I  N 
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MIN 

2^ames  oj 

Countries  in  which 

Contents  and  Quality  of  the 

Medicinal  Virtues. 

Springs. 

they  are  found. 

Water. 

Derrylester, 

Cavan  in  Ireland. 

Similar  to  Swadlingbar  wa¬ 
ter. 

Aerated  magnesia,  Epsom 

Dog  and 

St  George’s  Fields, 

Cooling  and  purgative,  but  apt  to  bring 

Duck, 

London. 

salt,  and  sea  salt. 

on  or  increase  the  fluor  albus  in  wo= 

Dortshill, 

Stafibrdshire  in  Eng¬ 

Iron  dissolved  in  fixed  air. 

Corroborant. 

Drigwell, 

land. 

Cumberland  in  Eng¬ 

Similar  to  Deddington. 

Dropping- 

land. 

Yorkshire  in  Eng¬ 

Aerated  earth. 

Astringent  and  corroborant. 

well, 

Drumas-nave, 

land. 

Leitrim  in  Ireland. 

Sulphur,  fossil  alkali,  with 

Powerfully  diuretic  and  anthelmintic,  and 

Drumgoon, 

Fermanagh  in  Le- 

some  purging  salt. 

'■  Similar  to  the  former. 

of  use  in  cutaneous  and  scrofulous  dis¬ 
orders. 

land. 

> 

Dublin  salt 

Ireland. 

Sea  salt  and  Epsom  salt.  ^ 

Purgative. 

springs, 

Dulwich, 

Kent  in  England. 

Sea  salt  and  Epsom  salt. 

Purgative  and  diuretic.  Useful  In  ner¬ 

Dunnard, 

i8  miles  from  Dub¬ 
lin. 

Scotland. 

Iron  dissolved  in  fixed  air. 

vous  cases  and  diseases  proceeding  from 
debility. 

Diuretic  and  corroborant. 

Dunse, 

Iron  dissolved  in  fixed  air. 

Similar  to  the  former. 

Durham, 

England. 

with  a  little  sea  salt  and 
bittern. 

Sulphur,  sea  salt,  and  a  little 

Similar  to  the  Ilarrowgate  water.— 

Egra, 

Bohemia. 

aerated  earth.  In  the  mid¬ 
dle  of  the  river  is  a  salt 
spring. 

Similar  t^  Cheltenham  wa¬ 
ter. 

Vitriolated  and  muriated 

That  of  the  salt  spring  used  as  a  pur¬ 
gative. 

» 

Epsom, 

Surry  In  England. 

Purgative,  and  of  use  in  washing  old 

Fairburn, 

Eoss-slilre  In  Scot¬ 

magnesia,  with  a  small 
quantity  of  aerated  calca¬ 
reous  earth. 

Sulphur,  aerated  earth,  and 

sores. 

Alterative,  and  useful  In  cutaneous  dis¬ 

land. 

Glauber’s  salts. 

eases. 

Felstead, 

Essex  In  England. 

Similar  to  Islington. 

Powerfully  diuretic  and  purgative. 

Filah, 

Yorkshire  in  Eng¬ 

Sea  salt  and  aerated  earth. 

Frankfort, 

land. 

Germany. 

Sulphur  and  sea  salt. 

Similar  to  Harrowgate. 

Gainsborough, 

Lincolnshire  ui  Eng¬ 

Sulphur,  iron,  aerated  earth, 

Diuretic  and  laxative.  1 

land. 

and  Epsom  salt. 

t 

i 

Galway, 

Ireland. 

Similar  to  Tunbridge  wa¬ 
ter. 

Similar  to  Peterhead  water. 

■  j 

i 

Glanmile, 

/ 

Ireland. 

t 

Glastonbury, 

Somersetshire  In 

Similar  to  Clifton  water. 

» 

.1  I 

Glendy, 

England. 

Merns  county  In 

Similar  to  Peterhead  water. 

Granshaw, 

Scotland. 

Down  in  Ireland. 

Iron  5  similar  to  the  German 

Haigh, 

Lancashire  in  Eng¬ 

Spaw. 

Green  vitriol,  iron  dissolved 

Emetic  and  cathartic. 

land. 

by  fixed  air,  with  some 

Hampstead, 

England 

aerated  earth. 

Green  vitriol,  Iron  dissol¬ 

Alterative  and  corroborant.  The  water 

ved  by  fixed  air,  and  a 
~  small -quantity  of  aerated 
earth. 

is  taken  from  half  a  pint  to  several 
pints  5  is  better  in  the  morning  than 
in  the  middle  of  the  day,  and  in  cold 

Hanbridge, 

Lancashire  in  Eng¬ 

Similar  to  Scarborough  wa¬ 

than  hot  weather. 

Less  purgative  tlian  the  Scarborough 

land. 

ter. 

water. 

Hanlys 
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lHames  of 

Countries  in  which 

CnAtents  and  Q^uatitu  of  the 

Spr'ings. 

they  are  fottnd. 

W iter. 

Hanlys, 

Shropshire  in  Eng¬ 

Epsom,  or  other  purging 

land. 

salt. 

Harrowgate, 

Yorkshire  In  Eng¬ 

Sulphur,  sea  salt  and  some 

land.  ' 

purging  salt.  Some  cha¬ 

, 

lybeate  springs  here  also. 

Hartfell, 

Annandale  in  Scot¬ 

Green  vitriol,  alum,  and 

’ 

land.  * 

aiotic  gas. 

Hartlepool, 

Durham  In  England, 

Sulphur,  Iron  dissolved  by 
fixed  air,  with  some  pur¬ 

Holt, 

Wiltshire  in  Eng¬ 

ging  salt. 

Purging  salt,  with^  a  large 

land. 

quantity  of  aerated  earth. 

Joseph’s  well,' 

Stock  Common  near 

A  very  large  proportion  of 

• 

Cobham^  in  Surry. 

Epsom  salt,  and  possibly  a 

little  sea  salt. 

Ilmington, 

jWarwickshire  in 

Aerated  fossil  alkali,  with 
some  iron  dissolved  by  fix¬ 

England. 

ed  air. 

Inglewhite, 

Lancashire  in  Eng¬ 

Sulphur,  and  iron  dissolved 
by  fixed  air. 

land. 

Islington, 

Near  London. 

Iren  dissolved  by  fixed  air. 

Kanturk, 

Cork  in  Ireland. 

Similar  to  the  water  at  Pe¬ 
terhead. 

Kedlestone, 

Derbyshire  In  Eng¬ 

Sulphur,  sea  salt,  and  aera¬ 

land. 

ted  earth. 

Kensington, 

Near  London. 

Similar  to  Acton  water. 

Kilbrew, 

Meath  in  Ireland. 

A  large  quantity  of  greCn 

vitriol. 

Kllbum, 

Near  London. 

Fixed  air,  hepatic  air,  Ep¬ 
som  salt,  Glauber’s  salt  •, 
murlated  magnesia,  sea 
salt,  aerated  earth,  and 
iron. 

Killasher, 

Fermanagh  In  Ire¬ 
land. 

Sulphur  and  fossil  alkali. 

Killingshanval- 

Fermanagh,  Ireland. 

Similar  to  Hanlys  chalybeate 

ly. 

water. 

Kilroot, 

Antrim  in  Ireland. 

Nature  of  Borrowdalc  water, 
but  weaker. 

Kinalton, 

Nottinghamshire  In 
England. 

Mems  in  Scotland. 

A  purging  salt. 

Kincardine, 

Similar  to  the  water  of  Pc- 

terhead. 

Kingsclifl',  Nortliamptonsliire  in »  Similar  to  Cbiltenham  wa- 

Kngland.  ters. 

Kirby,  Westmoreland  in  Iron,  fixed  air,  and  probably 

Kngland.  some  fossil  alkali. 


Knaresborongb,  See  Dropphig-wcll.  ' 

Knowsley,  Lancashire  in  Eng-  Similar  to  Scarborough  ws' 


land. 

ter. 

Kuka, 

Bohemia. 

Aerated  fixed  alkali. 

Tiancastcr, 

England. 

Lancashire  in  Eng¬ 
land, 

Similar  to  Tunbridge  water. 

Latham, 

Similar  to  the  former. 

M  I  N  • 

Medicinal  Virtues. 

Purgative. 

Iterative,  purgative,  and  anthelmintic  ; 
useful  in  scurvy,  scrofula,  and  cuta* 
neous  diseases.  Used  externally  for 
strains  and  paralytic  weaknesses. 

Astringent  and  corroborant.  Useful 
in  all  kinds  of  inward  discharges  of 
blood. 

Diuretic  and  laxative. 


Mildly  purgative.  Useful  in  old  ulcers 
and  cutaneous  disorders. 

Alterative,  purgative,  and  diuretic. 
Drank  to  about  a  quart,  it  passes 
briskly  without  griping  :  taken  in 
less  doses  as  an  alterative,  it  is  a 
good  antiscorbutic. 

Diuretic  and  laxative. 


Alterative.  Useful  In  scorbutic  and  cu¬ 
taneous  diseases. 

Corroborant.  Useful  in  lowness  of  spi¬ 
rits  and  nervous  diseases.  Operates 
'  by  urine,  and  may  be  drank  in  large 
quantity. 


Similar  to  Harrowgate  j  but  Intolerably 
fetid. 

Emetic  and  cathartic.  In  the  dose  of  half 
a  pint. 


Similar  to  Swadlingbar  water. 


Purgative. 


Laxative,  and  useful  in  correcting  acidi¬ 
ties. 


Operates  by  insensible  perspiration,  »oaK- 
titnes  by  spitting,  sweat  or  urine. 


Llandriodod, 


Names  of 
Springs. 
Llandrindod, 

Llangybi, 

Leamington, 

Leez, 

Lincomb, 

Llsbeak, 

Lis  done- 
Vuma, 
Loansbury, 

Maccroomp, 

Mabereberge, 

Mallow, 

Mai  ton, 

Malvern, 


Markshall, 

Matlock, 


Maudsle}, 
Meehan, 
Miller’s  Spaw, 
Moffat, 

Moss-house, 

Moreton, 


MIN 

Countries  in  U'hich 
they  are  found. 

Radnor  in  South 
Wales. 

Caernarvonshire  in 
North  Wales. 

Warwickshire  in 
England. 

Essex  in  England. 

Somersetshire  in 
England. 

Fermanagh  in  Ire¬ 
land. 

Clare  in  Ireland. 

Yorkshire  in  Eng¬ 
land. 

Cork  in  Ireland. 

Kerry  in  Ireland. 

Cork  in  Ireland. 

Yorkshire  in  Eng¬ 
land. 

Gloucestershire  in 
England. 


Essex  in  England. 
Derbyshire  in  Eng¬ 
land. 


Lancashire  in  Eng¬ 
land. 

Fermanagh  in  Ire¬ 
land. 

Lancashire  in  Eng¬ 
land. 

Annandale  in  Scot¬ 
land. 


Lancashire  in  Eng¬ 
land. 

Shropshire  in  Eng¬ 
land. 
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Contents  and  Q^uality  of  the 
W Iter. 

'Diree  springs  ;  a  purgative, 
a  sulphureous,  and  chaly¬ 
beate. 


Sea  salt  and  aerated  calcare¬ 
ous  earth, 

Similar  to  Islington  water. 
Aerated  iron,  fossil  alkali, 
and  a  little  Epsom  salt. 
Sulphur,  &c. 


MIN 

Medicinal  Virtues. 

Useful  in  the  scurvy,  leprosy,  cutaneons 
disorders,  &c. 

Useful  in  disorders  of  the  eyes,  scrofula, 
&c. 

Emetic  and  cathartic.  Useful  in  old 
sores,  and  cures  mangy  dogs. 


Similar  to  Swadllngbar  water. 


Fossil  alkali,  with  much 
iron. 

Sulphur,  and  some  purging 
salt. 

Similar  to  Ilmington  water. 

Similar  to  Borrowdale  wa¬ 
ter. 

A  hot  water,  similar  to  that 
of  Bristol. 

Iron  and  fixed  air  in  con¬ 
siderable  quantity. 

Iron.  Two  springs. 


Siinilar  to  Islington. 

Warm  springs,  of  the  na¬ 
ture  of  the  Bristol  water, 
except  that  they  are  very 
slightly  impregnated  with 
iron,  but  contain  a  gi'eat 
quantity  of  aerated  earth. 
They  are  colder  than  the 
Buxton  j  hut  their  vir¬ 
tues  similar  to  those  of 
the  two  places  mentioned. 

Sulphur  and  sea  salt. 


Emetic,  cathartic,  and  diuretic. 

Used  only  for  washing  mangy  dogs  and 
scabby  horses. 


Similar  to  Scarborough  water,  but  is 
sometimes  apt  to  vomit. 

Diuretic  and  cathartic  j  used  also  ex¬ 
ternally.  Recommended  as  excel¬ 
lent  in  diseases  of  the  skin  j  in  lepro¬ 
sies,  scorbutic  complaints,  scrofula, 
old  sores,  &c.  Also  serviceable  in  in¬ 
flammations  and  other  diseases  of  the 
eyes ;  In  the  gout  and  stone,  in  bi¬ 
lious  and  paralytic  cases,  and  in  fe¬ 
male  obstructions.  The  external  use 
is  by  washing  the  part  at  the  spout 
several  times  a-day,  and  afterwards 
covering  It  with  cloths  dipt  in  the 
water  and  kept  constantly  moist ;  also 
by  general  bathing. 


Similar  to  Harrowgatc/ 


Sulphur  and  fossil  alkali. 


Similar  to  the  waters  of  Drumgoon- 


Similar  to  Tunbridge. 


Sulphurated  hydrogen,  car¬ 
bonic  acid  and  azotic  ga¬ 
ses,  with  common  salt. 


Similar  to  Islington  water. 


Alterant,  dluretio,  and  sometimes  pur¬ 
gative.  Is  used  as  a  bath,  and  the 
steam  of  the  hot  water  has  been  found 
serviceable  in  relaxing  bard  tumors 
and  stiff  joints. 

Purges  strongly. 


Similar  to  Holt  water. 


Mount 


MIN 

Names  of 
Springs. 
Mount  D’Or, 

Countries  in  xvhich 
they  are  found, 
France. 

Nevil  Holt, 

Leicestershire  in 
England. 

New  Cartmall, 

Newnham  Re¬ 
gis, 

Newtondale, 

Newton-Stew- 

art, 

Nezdenlce, 

Lancashire  in  Eng¬ 
land. 

Warwickshire  in 
England. 

Yorkshire  in  Eng¬ 
land. 

Tyrone  in  Ireland. 

Germany. 

Nobber, 

Normanby, 

Meath  in  Ireland. 
Yorkshire  in  Eng¬ 
land. 

Nottington, 

Orston, 

Dorsetshire,  Eng¬ 
land. 

Nottingham,  Eng¬ 
land. 

Oulton, 

Owen  Breun, 

Norfolk,  England. 
Cavan,  Ireland. 

Pancras, 

Near  London. 

Passy, 

Peterhead, 

Near  Paris. 
Aberdeen  county, 
Scotland. 

Pettlgoe, 

Pltkeathly, 

Donnegal,  Ireland. 
Perthshire, Scotland. 

Plonablers, 

Lorraine,  France. 

Pontglbault, 

Auvergne,  Fiunce. 

Pougues, 

Nivcrnols,  France. 

Pyrmont, 

Westphalia,  Germa¬ 
ny. 

Queen  Camel, 

Somersetshire,  Eng¬ 
land. 

Richmond, 

Surry  in  England. 

Rlppon, 

Yorkshire,  England. 

[  >2?  ] 

Contents  and  ^mdity  of  tJw 
Water. 

Warm,  and  similar  to  the 
waters  of  Aix-la-CLa- 
pelle. 

Selenite  or  aerated  earth, 
and  Epsom  salt. 


Sea  salt  and  aerated  earth. 

Similar  to  Scarborough  wa¬ 
ter. 

Aerated  calcareous  earth  or 
magnesia. 

Similar  to  Tunbridge. 

Fixed  air,  fossil  alkali,  iron, 
and  earth. 

Martial  vitriol. 

Sulphur,  much  fixed  air, 
some  sea  salt,  and  Epsom 
salt. 

Sulphur,  fossil  alkali,  and 
earth. 

Much  fixed  air,  Epsom  salt, 
and  a  little  sea  salt,  with 
some  iron. 

Similar  to  Islington. 

Sulphur,  Epsom  salt,  and 
fossil  alkali. 

Epsom  salt,  and  aerated 
earth. 

Similar  to  Pyrmont  water. 

A  strong  chalybeate,  but  of 
which  no  analysis  has  been, 
published. 

Sulphur  and  purging  salt. 

Sea  salt,  a  small  quantity  of 
muriated  and  likewise  of 
aerated  earth. 

Saline  matter,  probably  fos- 
sile  alkali,  with  a  small 
portion  of  oil. — Warm. 

Fossil  alkali  and  calcareous 
earth. 

Calcareous  earth,  magnesia, 
fossil  alkali,  sea  salt,  earth 
of  alum,  and  siliceous 
earth. 

Aerated  iron,  calcareous 
earth,  magnesia,  Epsom 
salt,  and  common  salt. 


Sulphur,  sea  salt,  fossil  al¬ 
kali,  calcareous  cortli,  aud 
bituminous  oil. 

Similar  to  Acton  water. 

Sulphur,  sea  salt,  and  aer.at- 
ed  earth. 


M  T  N 

Medicinal  Virtues. 
Diuretic,  purgative,  and  diaphoretic. 


Purgative,  diuretic,  and  diaphoretic.— 
Powerfully  antiseptic  in  putrid  dis¬ 
eases,  and  e.xcellent  in  iliarrhoea,  dy¬ 
senteries,  &c. 

Purgative. 


Astringent  or  tonic. 


Diuretic,  diaphoretic,  and  tonic. 

Similar  to  Ilartfell. 

Similar  to  Askeron  water. 


Useful  in  cutaneous  diseases. 

Purgative. — It  intoxicates  by  reason  of 
the  great  quantity  of  air  contained  in 
it. 

Similar  to  Askeron  water. 

Diuretic  and  purgative. 


Similar  to  Islington,  but  more  power¬ 
ful. 

Similar  to  Askeron  water. 

Gently  purgative.  Very  useful  in  scrofu¬ 
lous  and  scorbutic  habits. 

Used  as  a  bath,  and  for  washing  ulcers. 
Inwardly  taken  it  cures  complainU 
from  acidity,  hemorrhagics,  Sic. 

Diuretic  and  laxative. 

Diuretic  and  laxative. 


Diuretic,  diaphoretic,  and  laxative.  Kc- 
commended  in  cases  where  tbe  con¬ 
stitution  is  relaxed  j  in  female  com¬ 
plaints,  in  cutanrous  diseases,  in  ner¬ 
vous  disorders,  in  the  gravel  and  on- 
nary  obstructions  j  aud  conmdeietl  as 
among  the  best  restoratives  in  decayed 
aud  broken  constitutions. 

Used  in  scrofulous  and  cutaneous  disor 
ders. 

Diaphoretic  and  alterant 


Road, 


Names  of 
Springs. 
Hoad, 

St  Bartholo¬ 
mew’s  well, 
St  Bernard’s 
well, 


St  Erasmus’s 
well, 

■Scarborough, 


ScolUensIs,  • 


Seidlitz, 

Seltzer, 

Sene,  or  Send, 
Seydschutz, 
Shadwell, 
Shapmoor, 

Shettlewood, 

Shlpton, 

Somersham, 

Spaw, 


Stanger, 

Stenfield, 

Streatlmm, 


Suchaloza, 
Sutton  bog, 

Swadlingbar, 

Swansey, 

Sydenham, 

Tarleton, 

Tewksbury, 

Thetford, 

Tboroton, 

Thursk, 

Tibshelf, 


M  I  N 

Countries  in  which 
they  are  found. 
Wiltshire,  England, 

Cork  in  Ireland. 

Near  Edinburgh. 
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Contents  and  (Quality  of  the 
'  Water. 

Sulphur,  iron,  fossil  alkali, 
and  fixed  air. 

Fossil  alkali,  iron,  and  fixed 
air. 

SImilai"  to  the  waters  of 
Mofl'at. 


Staffordshire,  Eng¬ 
land. 

Yorkshire,  England.  '  Aerated  calcareous  earth, 

'Epsom  salt,  sea  salt,  and 
iron. 


M  I  N 

Medicinal' Virtues. 

Useful  in  scrofula,  scurvy,  and  cutaneous 
disorders. — Acts  as  a  laxative. 

Similar  to  Tilbury  water. 

Somewhat  congenial  with  Moffat  and 
HaiTowgate.  In  nervous  and  sto¬ 
machic  cases,  analeptic  and  restora¬ 
tive  j  in  scorbutic,  scrofulous,  and 
most  dropsical  cases,  reckoned  a  spe¬ 
cific. 

Similar  to  Borrowdale  iwater. 

Diuretic  and  purgative. 


‘■-Iron,  fossil  alkali,  and  a 
great  epantity  -of  fixed 


Switzerland, 

Bohemia. 

Germany. 

Wiltshire,  England. 

German}'. 

Near  London. 

.  Westmoreland,  Eng¬ 
land.  , 

Derbyshire,  Eng¬ 
land. 

Yorkshire,  England. 

Huntingdonshire, 

England. 

-  Liege  in.Germany. 

•  Cumberland,  Eng¬ 
land.  ' 

Lincolnshire,  Eng¬ 
land. 

'  -Surr}',  England. 

'  Hungary. 

Oxfordshire,  Eng- 
■  land. 

Cavan  in  Ireland. 

Glamorganshire  In 
North  Wales. 

Kent  In  England. 


air. 

Epsom  salt. 

Calcareous  earth,  magnesia, 
fossil  alkali,  and  fixed  air. 
Similar  to  Islington. 

Similar  to  Seidlitz. 

Green  vitriol. 

Sulphur  and  purging  salt. 


Sulphur,  .sea  salt,  and  pur¬ 
ging  salt.- 

Green  vitriol,  alum,  and  fix¬ 
ed  air. 

Fossil  alkali,  u'on,  aerated 
earth,  Epsom  salt,  and  sea 
salt. 

Green  vitriol. 

Similar  to  Orston. 

•Aerated  earth,  Epsom  salt, 
sea  salt,  and  muriated 
magnesia. 

Sulphur,  fossil  alkali,  and  sea 
salt. 

Sulphur,  earth,  sea  salt,  and 
fossil  alkali. 

Green  vitriol. 

Similar  to  Epsom,  but  weak¬ 


er. 

'  Lancashire  in  Eng-  Similar  to  Scarborough  wa- 

land.  ter. 

Gloucestershire  in  Similar  to  Acton. 

England. 

Norfolk  in  England.  Fossil  alkali,  fixed  air,  and 

iron. 

Nottinghamshire  in  Similar  to  Orston. 

England, 

Yorkshire  in  Eng-  Similar  to  Scarborough, 

land. 

Derbyshire  in  Eng-  Iron  dissolved  in  fixed  air. 
land. 


Excellent  In  colic  pains,  both  as  a  cure 
and  preventive. 

Strongly  purgative. 

Diuretic.  Useful  in  .the  gravel,  rheuma¬ 
tism,  scurvy,  scrofula,  &c. 


Emetic  and  cathartic. 

Similar  to  Askeron  water. 

Similar  toTIarrowgate  water. 

Similar  to  Harrowgate. 

Corroborant  and  alterative.  Useful  for 
washlni;  foul  ulcers  and  cancers. 
Diuretic  and  purgative.  Serviceable  in 
many  disoi'ders.  See  the  article 
Spaw. 

Emetic  and  cathartic. 


Purgative. 

Similar  to.NezdenIce. 
Alterative  and  laxative. 

Alterative  and  diaphoretic. 

Similar  to  Shadwell. 


Purgative  and  diuretic. 


Similar  to  Spaw  water. 


.  2 


I 


Tijbury, 


t 

DefimdoD. 


* 

IIi^tory, 


Names  of 
Springs. 
Tilbury, 
Tober  Bony, 

Tonstein, 

Tralee, 

Tunbridge, 


Upmlnster, 

V  ahls, 

Ward  re  w, 
Weatherstack, 

Wallenfrow, 

West  Ashton, 

W'estwood, 

Wexford, 

Whiteacre, 

Wiggleswortb, 


Wildung  an, 

Windgate 

Spaw, 

Witham, 

Wirksworth, 

Zaborovlce, 


M  I  N 

Countries  in  which 
they  are  found. 
Essex  in  England. 
Near  Dublin  in  Ire¬ 
land. 

Cologne  in  Germany. 
Kerry  in  Ireland. 
Kent  in  England. 


Essex  In  England. 

Daupbiny  In  France. 

Northumberland. 

Westmoreland  in 
England. 

Northamptonshire  in 
England. 

Wiltshire  in  Eng¬ 
land. 

Derbyshire  in  Eng¬ 
land. 

Ireland. 

Lancashire  In  Eng¬ 
land. 

Yorksliire  in  Eng¬ 
land. 


I  1^9  ] 

Contents  and  Quality  of  the 

rrater. 

Fossil  alkali. 

Fossil  alkali,  earth,  and  bi¬ 
tuminous  oil. 

Fossil  alkali. 

Similar  to  Castle  Connel. 

Iron,  some  sea  salt,  with  a 
little  selenites  and  calca¬ 
reous  earth. 

Sulphur,  fossil  alkali,  and 
purging  salt. 

Fossil  alkali. 

Sulphur,  earth,  and  sea  salt. 

Iron,  sea  salt,  and  a  small 
quantity  of  hepatic  gas. 

Similar  to  Islington  water. 

Similar  to  Islington. 


Green  vitriol. 

Similar  to  Islington. 
Aerated  iron,  and  probably 
calcareous  earth. 

Sulphur,  earth,  and  common 
salt. 


Waldech  in  Germa¬ 
ny. 

Northumberland. 


Essex  in  England. 

Derbyshire  In  Eng¬ 
land. 

Germany. 


Similar  to  the  waters  of 
Bath. 

Carbonate  of  Iron,  green  vi¬ 
triol,  alum,  common  salt, 
calcareous  earth. 

Aerated  iron,  and  common 
salt. 

Sulphur,  purging  salt,  and 
aerated  iron. 

Similar  to  NezdenIce  water. 


M  I  N  • 

Medicinal  Virtnei. 

Diuretic  and  diaphoretic. 

Similar  to  Tilbury. 

Similar  to  Seltzer,  but  more  purgative. 

An  excellent  chalybeate,  useful  in  all 
diseases  for  which  the  S'pw  is  recom¬ 
mended. 

Purgative  and  diuretic. 

Diuretic  and  laxative. 

Similar  to  Harrowgate  water. 

Purgative. 


Similar  to  Shadwell.  Used  for  washing 
ulcers  of  the  legs. 

Somewhat  astringent. 

Emetic  In  the  quantity  of  two  quarts,  and 
said  to  be  cathartic  in  the  quantity  of 
three  ;  a  singular  circumstance  if  true. 

Useful  in  scorbutic  and  gouty  diseases. 

Corroborant  and  diuretic  ;  and  useful  in 
stomach  complaints  and  scrofula. 

Diuretic,  alterative,  and  corroborant. 

Useful  in  scrofulous  and  cutaneous  diseases. 

Much  esteemed  in  scrofulous  cases. 


MINERALOGY. 


TiTINERALOCiY  is  that  branch  of  natural  history 
which  has  for  its  object  the  description  and  dis¬ 
crimination  of  inorganized  or  mineral  substances,  as 
they  are  found  in  the  earth  or  on  its  surface. 

The  knowledge  of  some  mineral  bodies  may  be  con- 
vsidcred  as  coeval  with  the  earliest  ages  of  the  world. 
The  rudest  and  most  barbarous  nations  could  not  be 
ignorant  of  some  of  the  properties  of  the  substances 
which  were  most  familiar  to  their  observation  ■,  and 
mankind  have  made  little  progress  in  civilization,  when 
they  are  entirely  unacquainted  with  the  nature  of 
those  matters  from  which  some  of  the  metals  are  extrac¬ 
ted. 

Precious  stones,  it  seems  not  at  all  improbable,  first 
attracted  the  notice  of  mankind.  The  richness  of 
colour,  brilliancy,  lustre,  and  durability  of  these  bodies, 
could  not  fail  to  excite  admiration,  and  make  them  be 
sought  after  as  ornaments,  even  by  the  least  civilized 
people,  and  in  countries  where  they  are  most  abundant. 
They  were  well  known,  It  would  appear  from  the  sacred 
^  01..  XIV.  Fart  1. 


writings,  among  the  Jews  and  Egyptians  in  the  time  of 
Moses.  At  this  period,  however,  both  the  Jews  and 
Egyptians  had  advanced  far  in  refinement. 

But  this  knowledge  was  too  limited  to  be  dignified 
with  the  name  of  Mineralogy.  It  wanted  that  compre¬ 
hensive,  connected,  and  scientific  view  which  could 
entitle  it  to  that  denomination.  And  indeed  it  may  be 
said  to  be  only  of  modem  date  that  the  knowledge  of 
minerals  rose  to  the  rank  of  science,  and  assumed  any 
thing  like  a  regular  and  connected  form.  3 

Dioscorides  anil  'ITieophrastus  among  the  Greeks,  and  M  riun  t.a 
Pliny  among  the  Romans,  have,  it  is  true,  described  a*““*^ 
few  mineral  bodies  ;  and  Avicenna,  an  Arabian  philo¬ 
sopher  and  physician,  who  flourished  in  the  end  of  the 
lOtb  and  beginning  of  the  I  ith  century,  arranged  those 
objects  into  four  great  classes,  viz.  1.  Stony  b^ies.  2. 

.Saline  liodics.  3.  Inflammable  boilics  ;  and,  4.  Metals 
—an  arrangement  which,  it  is  curious  to  remark,  must 
well  founded  ;  for  it  has  been  adopted,  sometimes  in¬ 
deed  with  slight  deviations,  by  almost  aM  mioeralogical 
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writers  since  thit  perioiJ.  But  still  the  knowledge- of 
n}ineral3  was  bounded  by  very  narrow  limits. 

The  variety  and  value  of  mineral  productions  in  Ger¬ 
many  liave  excited  more  attention  to  these  studies,  and 
have  thus  rendered  this  knowledge  of  more  interest  and 
importance  than  in  any  other  country.  To  Germany 
indeed  it  must  be  acknowledged  that  mineralogy  is  in¬ 
debted  in  a  gj'cat  raeasm’e  for  its  origin,  and  for  a  very 
ample  share  of  Its  progressive  improvement.  George 
Agricola,  a  native  of  Misnia,  in  which  country  he  set¬ 
tled  as  a  physician,  lived  during  the  first  half  of  the 
i6th  century.  Being  strongly  attached  by  inclination 
to  the  study  of  minerals,  he  removed  to  Chemnitz  in 
Hungary,  where  he  might  have  an  opportunity  of  pro¬ 
secuting  his  favourite  studies  ;  and  there,  by  the  most 
unwearied  application  to  mineralogy,  and  particularly  to 
the  various  operations  on  the  metals,  lie  became  the  most 
celebrated  metallurgist  of  his  time.  He  is  supposed  to 
be  the  first  German  author  who  professedly  wrote  on 
mineral  substances.  The  following  titles  chieiiy  com¬ 
prehend  the  various  heads  into  which  his  works  on  me¬ 
tallurgy  and  mineralogy  are  divided,  De  Ortuet  Caiisis 
Subterraneorum  ;  De  N^atura  coj'um  qua:  affluunt  ex 
Terra  ;  De  Natura  Fossiiium  ;  de  Medicatta  Fontibas; 
De  Subterra?ieis  Animantibus  ;  De  Veter ibus  et  Navis 
Metallis  ;  and  De  Re  MeUUlica.  His  arrangement  of 
minerals  is  into  two  great  divisions,  i.  Simple  or  Ho¬ 
mogeneous  Minerals  •,  and,  2.  Heterogeneous  Minerals, 
'i'he  first,  or  simple  minerals,  includes  four  subdivisions, 
viz.  I.  Terra  •,  2.  Succus  Concretus  j  3.  Lapis  j  4.  Me- 
tallum.  The  second  great  division,  the  heterogeneous 
minerals,  comprehends  two  subdivisions,  viz.  1.  Com¬ 
pound  minerals  j  2.  Mixed  minerals. 

Several  writers  on  mineralogy  appeared  in  the  course 
of  the  17th  century;  and  about  the  beginning  of  the 
1 8th  llccclier  proposed  an  arrangement  of  bodies  on 
chemical  principles,  or  according  to  their  constituent 
jiarts.  Tn  the  year  1736,  Jjimucus  published  a  system 
of  mineralogy,  in  which  mineral  bodies  are  divided  in¬ 
to  three  classes,  viz.  i.  Petro’ ;  2.  Minera;  ;  3.  Fos- 
.  i/ia.  'J'hcse  are  subdivided  into  orders  :  the  first  con¬ 
taining  tliree,  I  itrescentes^  Ca/carcte,  Apyree  ;  the  se¬ 
cond  containing  three,  Salia,  Sulp/turca,  Alcra/riaiia  ; 
and  the  third  also  containing  three,  ConcretUy  Petri- 
fiictUy  Terra;.  Three  years  afterwards  the  system  of 
Cramer  appeared,  according  to  which  all  mineral  sub¬ 
stances  are  arranged  Into  seven  classes,  of  which  the 
following  arc  the  titles,  i.  Metals  ;  2.  Semimetals  ; 
3.  Salts;  4.  Inflammable  substances;  5.  Stones;  6. 
liarths ;  and,  7.  vVaters.  About  10  years  after  the 
first  publication  of  the  mineral  system  of  Linnaeus,  AVal- 
lerius  professor  of  mineralogy  at  Upsal,  and  his  cotem¬ 
porary,  communicated  to  the  world  a  more  enlarged  and 
jinproved  arrangement  of  mineral  bodies  than  any  whicli 
had  hitherto  appeared.  According  to  the  system  of 
Wallerius,  all  minerals  arc  distributed  into  four  classes, 
each  of  which  is  subdivided  into  four  orders.  The  first 
class,  Terra:.,  includes  the  orders  Macra.,  Pingues, 
irii/ieraks,  and  Arcnacea  ;  to  the  second  class,  Lapides, 
belong  the  orders  Culcarei,  Vitrescentes,  Apyri,  Saxa  ; 
the  third  class,  Miriera,  comprehends  the  orders  Sa/ia, 
Halphurea,  Semimetalla  and  Metalla  ;  and  the  fourth, 
Canci'cta,  is  composed  of  the  orders  Pori,  Petr  facta, 
Figarata,  and  Calculi. 

Of  the  systematic  v/riters  on  mineralogy  from  the 

4 


time  of  Linnaeus,  which  have  now  been  mentioned,  and  History, 
of  others  which  the  limits  of  this  historical  sketch  do  \ ^ 
not  permit  us  to  notice,  it  is  to  be  observed,  that  by  all 
of  them,  although  the  general  arrangement  of  Avi¬ 
cenna  was  not  follow’ed,  yet  in  the  subordinate  divisions 
his  classes  were  adopted,  and  constituted  some  of  their 
orders.  The  classes  of  Avicenna  were  not  restored  till  s 
the  time  of  Cronstedi,  a  Swedish  mineralogist,  in  whose  Cronstedt. 
system,  which  was  published  in  the  year  1758,  they  re¬ 
sumed  the  place  which  they  formerly  held.  The  system 
of  Cronstedt  is  divided  into  four  classes,  Teira,  Salia, 
PMogistica,  and  Metalla.  The  first  class,  Terra,  in¬ 
cludes  9  orders,  Calcarca,  Silicea,  Gt'anatina,  Argil- 
lacca,  Micucca,  Fluorcs,  Asbestina,  'Leolitica,  and 
Magnesia.  To  the  second  class,  Salia,  belong  two 
orders,  Adda  and  Alkalina.  The  third  class,  Phlogis- 
tica,  consists  only  of  one  order ;  and  the  fourth  class, 

Metalla,  is  composed  of  two  orders,  Metalla  pcrfecta 
and  Se7nimetalla.  The  system  of  Cronstedt,  the  most 
complete  which  had  yet  been  offered  to  the  world,  and 
whicli,  by  comparing  It  with  the  systems  accounted  by 
some  the  most  perfect  of  the  present  day,  will  be  fouml 
not  much  different  in  its  arrangement,  continued  to  be 
read  and  studied  for  more  than  twenty  years,  and  was 
translated  into  different  languages.  This  arrangement 
is  founded  on  chemical  principles.  The  first  class,  for 
instance,  is  divided  into  nine  orders  already  enumerat¬ 
ed,  and  corresponding,  as  he  supposed,  to  nine  earths, 
of  one  of  which  the  stones  included  in  each  order  are 
chiefly  composed.  But  as  the  improvements  in  chemi¬ 
cal  analysis  led  to  greater  accuracy  of  investigation, 
the  earths  which  Cronstedt  supposed  to  be  simple  were 
found  to  be  compound.  The  number  of  simple  or  pri¬ 
mitive  earths  was  then  diminished  to  five  ;  and  thus  the 
number  of  genera,  as  they  appeared  in  the  Sciagrap/iia  ^ 
*Regni  Mineralis  of  Bergman,  published  in  1782,  was  Bergman, 
also  five.  At  that  period  five  earths  only  were  known. 

The  same  method  of  constructing  the  genera  is  still 
followed,  so  that  the  number  of  genera  has  increased  in 
proportion  to  the  number  of  earths  which  have  been 
since  discovered. 

In  the  year  1 780,  a  translation  of  Cronstedt’s  mineral 
system  appeared  in  Germany,  accompanied  with  notes  10 
by  Werner,  the  celebrated  professor  of  mineralogy  at  Werner^ 
Freyberg  in  Saxony.  Six  years  before  this  time  Werner 
had  published  a  separate  treatise  on  the  classification  of 
minerals,  in  which  he  exhibited  his  method  of  describing 
them  by  means  of  external  characters.  The  notes  on 
Cronstedt’s  system  are  to  be  considered  as  a  farther  illus¬ 
tration  of  this  method,  as  well  as  a  catalogue  of  minerals 
belonging  to  Pabst  Von  Ohain,  which  was  drawn  up  by 
the  same  naturalist  and  published  in  1791.  In  Germany 
the  method  of  W^erner,  we  believe,  is  almost  exclusively 
adopted  ;  and  it  is  chiefly  followed  in  most  other  coun¬ 
tries,  Fi’iince  excepted,  where  mineralogical  knowledge 
is  also  greatly  cultivated.  jj 

Mr  Kirwan  first  introduced  the  knowledge  of  thlsKuwan. 
system  into  Britain,  in  his  treatise  on  mineralogy  pub¬ 
lished  in  1784;  and  about  ten  years  afterwards  it  was 
still  farther  elucidated  by  the  same  author  in  an  impro¬ 
ved  and  enlarged  edition  of  that  work.  In  preparing 
the  latter  edition,  Mr  Kirwan  enjoyed  the  peculiar  ad¬ 
vantage  of  consulting  one  of  the  completest  and  best 
arranged  collections  of  minerals  which  had  yet  beenLcskean 
made  in  any  country.  This  is  the  Leskean  collection  collection 
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of  fossils,  whicli  Mr  Kirwan  pronounces  to  be  the  most 
perfect  monument  of  mineralogical  ahlUty  now  extant. 
“  That  the  possession  of  this  cabinet,  Mr  Kirwan  pro¬ 
ceeds  to  state,  should  escape  the  vigilance  of  the  most 
learned  nations,  and  fall  to  the  lot  of  Ireland,  hitherto 
so  inattentive  to  matters  of  this  nature,  was  little  to  be 
expected.  Through  the  active  zeal,  however,  of  two 
of  its  most  enlightened  patriots  (a),  and  the  influence 
secured  to  them  by  former  services  of  the  most  essen¬ 
tial  nature,  the  sums  requisite  for  its  purcliase,  and 
for  building  a  repository  to  receive  it,  w'cre  obtained 
This  splendid  and  extensive  collection,  we  arc  farther 
informed,  was  made  by  Leske,  whose  name  it  now 
l>ears,  and  who  was  one  of  the  earliest  and  most  emi¬ 
nent  of  the  disciples  of  Werner.  It  was  arranged  be¬ 
tween  the  years  1782  and  1787,  according  to  the  prin¬ 
ciples  of  Werner,  and  with  his  assistance.  After  the 
death  of  Mr  Leske,  a  catalogue  was  drawn  up  by  Kar- 
sten,  another  of  Werner’s  disciples.  This  catalogue  in 
its  arrangement  corresponds  to  the  arrangement  of  the 
cabinet,  which  is  divided  into  five  parts. 

The  first  part,  which  is  denominated  the  character¬ 
istic  part,  consists  of  580  specimens.  These  are  in¬ 
tended  for  the  illustration  of  the  external  characters, 
or  the  principles  of  the  classification. 

The  second,  which  is  the  systematic  or  oryctognos- 
tlc  part,  comprehends  all  simple  minerals  distributed 
according  to  their  genera  and  species  agreeable  to  the 
method  then  followed  by  Werner.  This  part  contains 
3268  specimens. 

The  third  part,  which  Is  called  the  gcognostie  or  gco- 
iogica/,  includes  the  substances  found  in  the  d.ft’erent 
kinds  of  rocks,  as  they  are  divided  Into  primitive , 
transition,  stratiform,  alluvial,  and  volcanic  mountains. 
This  part  of  the  collection  is  peculiarly  rich  In  petri¬ 
factions  j  and  the  whole  number  of  specimens  which  it 
contains  extends  to  iioo. 

The  fourth  part  Is  intended  to  Illustrate  the  minera¬ 
logy  of  every  country  on  the  globe,  by  exhililtiug  its 
mineral  productions.  The  order  of  arrangement  ol 
this  part  is  from  America  to  Asia,  Europe,  and  Africa. 
As  there  are  many  countries  yet  unexplored,  it  is  the 
most  imperfect  division  of  tlie  whole  collection  ;  and, 
indeed,  as  Mr  Kirwan  observes,  it  can  only  be  com¬ 
pleted  by  national  opulence. 

The  fifth  part  Is  called  the  economical  collection.  It 
Is  formed  of  474  specimens  of  minerals  which  are  em¬ 
ployed  in  arts  and  manufactures,  as  in  arcliitccture, 
sculpture,  agriculture,  jewellery,  colouring,  dyeing, 
clothing,  pottery,  glazing,  enamelling,  polishing  of 
metals,  furnace-building,  medicine,  metallurgy,  &c. 
The  whole  cabinet  consists  of  733^  specimens. 

Such  is  the  valuable  source  from  wliich  Air  Kiru.an 
derived  the  information  detailed  in  Lis  system  of  mine¬ 
ralogy.  And  here  we  are  led  to  throw  out  a  liint  that 
the  friends  of  this  science  could  not  more  effectually 
promote  its  knowledge,  and  encourage  its  progress, 
than  by  establisliing  similar  collections  wlicrcvcr  it  h 
taught  and  studied.  But  patriotism  and  power  arc  un- 


(a)  The  Right  Honourable  John  Forstet,  Into  Sprak 
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fortunately  oftener  directed  to  deeds  of  splendour  and  llirtor* 
magnificence,  than  they  are  occupied  in  forming  and  — 
accomplishing  the  humbler  and  more  permanent  plans 
of  national  utility. 

But  to  resume  our  narrative  of  the  history  of  mine¬ 
ralogy,  we  cannot  help  expressing  our  regret  that  Mr 
Kirwan  has  never  found  it  convenient  to  revise  and 
improve  his  system  as  be  might  have  done,  aided  l)y 
tlic  immense  stock  of  mineralogical  knowledge  which 
has  been  accumulated  since  its  first  publication.  Tliis 
is  the  more  to  be  regretted,  because,  notwithstanding 
the  rapid  progress  of  tlie  science,  and  the  great  im¬ 
provements  which  the  system  of  Wemer  has  received, 
no  good  or  even  tolerable  account  of  it  has  yet  appear 
cd  in  the  English  language. 

France,  where  many  branches  of  natural  history  have 
long  flourished,  has  contributed  largely  to  the  science 
of  mineralogy.  Even  the  period  of  war,  which  at  first 
sight  would  appear  to  be  extremely  adverse  to  the  tran¬ 
quil  pursuits  of  knowledge,  has  in  this  case  proved  p-- 
culiarly  favourable  to  the  study  of  mineralogy  In  that 
kingdom.  The  knowledge  of  minerals  has  not  only 
been  encouraged  and  promoted  in  France,  by  being  for¬ 
ced  to  direct  her  attention  to  her  own  resources,  while 
her  intercourse  with  other  countries  from  which  she 
derived  various  commodities  indispensably  necessary 
for  economical  purposes  was  interrupted  ;  but  also  by 
the  subjugation  to  her  overgrown  power,  of  those  part* 
of  Europe  where  mineralogy  has  been  most  cultivated 
and  improved,  thus  affording  every  facility  of  corre¬ 
spondence,  and  rendering  accessible  those  mineral  trea¬ 
sures  wliich  exhibit  the  best  and  fullest  illustration  of 
the  science.  The  French  government,  indeed,  what¬ 
ever  form  it  may  have  assumed,  has  invariably  been 
impressed  with  the  importance  of  mineralogs’  •,  and 
even  during  the  horrors  of  revolution,  has  never  failed 
to  promote  its  progress,  by  forming  and  supporting  ex¬ 
tensive  collections,  and  establishing  able  and  enlighten¬ 
ed  teachers  at  the  exj)encc  of  the  nation. 

Of  the  works  on  mineralogy  which  have  appeared  in 
France,  we  shall  only  nicution  the  treatises  of  Bro< bant, 

Hauy,  and  Brongniart.  They  are  the  soiireeT.  Jrom 
which  the  information  in  the  following  treatise  is  chii  fly 
derived,  and  they  may  be  reconnntndcd  as  the  best 
guides  to  the  study  ol  this  department  ot  natural  Insioiy.  ,  ^ 
The  system  of  Brochant  is  tormed  entirely  on  the  priii-  Itro-  bar* 
ciples  of  AVerne-i’s  classification,  and  is  uiideul.trdK  the 
most  perspicuous  account  ot  the  system  of  the  (•eiiiian 
nilncnilogisl  which  has  yet  been  publislied.  Ihe  jiiiii- 
ciplcs  on  which  the  elaborate  and  ingenious  nu  ihod  of 
iirTangeincnt  proposed  by  tlic  celebrated  llauy  have 
been  already  detailed.  (.Sco  (.HVsrAl  1  IZATIOS). 
litre  we  shall  only  remark  that  the  study  of  the  r.  gu 
)ar  forms  of  minerals  with  a  view  to  iiutliodir.il  ar- 
r.'iiigcniciit,  was  successfully  prosccutid  by  lb  -,  man 
and  Boiiie  ilc  J.isle  ;  but  has  been  extended  and  rurru  d 
to  the  bight  st  degree  of  perfection  by  the  sagaeit),  pro¬ 
found  physical  knowledge,  and  niathemalic.al  addie.s  of  ^ . 
the  Abbe  llauy.  But  although  the  mineral  sjstem  ofit.,.  ' 
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History,  this  dlstiuguished  philosopher  be  founded  on  characters 
*  ■  the  most  certain  and  the  most  uniformly  permanent,  yet 
it  may  be  doubted  whether  the  previous  knowledge 
necessary  to  understand  it,  and  in  some  cases  the  diffi¬ 
culty  of  applying  its  principles  in  ascertaining  some  of 
the  most  essential  characters,  may  not  preclude  this 
work  from  being  so  generally  and  practically  useful  as 
other  systems.  The  scientific  mineralogist,  however, 
will  always  regard  it  as  a  monument  of  indefatigable 
industry  and  patient  research  which  has  rarely  been 
equalled,  and  will  derive  from  it  the  most  material  aid 
in  his  studies. 

The  system  of  Hauy  consists  of  four  classes.  I.  The 
first  class  consists  of  substances  which  are  composed  of 
an  acid  united  to  an  earth  or  an  alkali,  and  sometimes 
to  both  j  and  it  contains  three  orders  :  i.  Earths  com¬ 
bined  with  an  acid  j  2.  Alkalies  combined  with  an 
acid  ;  and,  3.  Earths  and  alkalies  combined  with  an 
acid.  II.  This  class  includes  only  earthy  substances, 
but  sometimes  combined  with  an  alkali.  It  constitutes 
the  siliceous  genus  of  other  systems.  III.  The  third 
class  comprehends  combustible  substances  which  are  not 
metals.  It  is  divided  into  two  orders  ^  the  first  con¬ 
taining  simple,  and  the  second  compound  combustibles. 
IV.  The  metals  form  the  fourth  class.  It  is  divided 
into  three  orders,  which  are  characterized  by  different 
degrees  of  oxidation.  Besides  these  classes  there  are 
three  appendices.  The  first  contains  those  substances 
whose  nature  is  not  sufficiently  known  to  have  their 
places  accurately  assigned  in  the  system.  The  second 
appendix  Includes  aggregates  of  different  mineral  sub¬ 
stances.  It  is  divided  into  three  orders.  The  first 
treats  of  primitive  rocks  j  tlie  second  of  secondary 
.and  tertiary  rocks  j  and  the  third  of  breccias.  The 
third  appendix  is  devoted  to  the  consideration  of  volca¬ 
nic  products.  This  is  divided  into  six  classes  j  but  it  is 
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to  be  observed,  that  the  volcanic  products  of  this  mine-  History, 
ralogist  comprehend,  not  only  such  substances  as  are 
universally  allowed  to  have  a  volcanic  origin,  but  also 
basalts,  traps,  and  other  minerals,  the  origin  of  which 
is  still  questioned.  15 

The  system  of  Brongniart  takes  a  wider  range  than  Brongniart. 
other  systems,  including  substances  which  are  not  treat¬ 
ed  of  by  writers  on  mineralogy.  It  is  divided  into  five 
classes.  The  first  contains  those  substances,  excluding 
the  metals,  which  are  combined  with  oxygen.  It  con¬ 
tains  two  orders  j  the  first  including  air  and  water, 
and  the  second  the  acids.  The  second  class,  which 
treats  of  saline  bodies,  is  divided  into  two  orders  :  the 
first  comprehends  the  alkaline  salts,  and  the  second  the 
earthy  salts.  The  third  class,  containing  the  stones,  is 
divided  into  three  orders  :  the  first,  hard  stones  j  the 
second  magnesian  j  and  the  third  argillaceous.  The 
fourth  class  contains  the  combustible  substances,  which 
are  divided  into  two  orders  j  first  compound,  and  se¬ 
cond,  simple  combustibles.  The  fifth  class  includes 
the  metals,  which  are  divided  into  two  orders  j  first, 
the  brittle,  and  second  the  ductile  metals.  The  trea¬ 
tise  of  Brongniart,  notwithstanding  some  peculiarities 
in  the  classification  which  are  not  quite  familiar  to  us, 
will  be  found  one  of  the  most  useful  that  has  hitherto 
appeared,  not  only  on  account  of  the  accuracy  of  the 
descriptions,  which  are  divested  of  every  kind  of  re¬ 
dundancy,  but  also  on  account  of  the  interesting  geo¬ 
logical  discussions  which  are  introduced,  as  well  as  nu¬ 
merous  and  important  practical  details  in  metallurgy 
and  other  useful  arts. 

The  following  treatise  will  be  divided  Into  two  parts. 

The  first  part  will  contain  the  classification  and  de*. 
scription  of  minerals  j  and  the  second  part  will  be  des¬ 
tined  to  the  analysis  of  minerals  and  to  metallurgy,  or 
the  method  of  extracting  metals  from  their  ores. 


PART  I.  OF  THE  CLASSIFICATION  OF  MINERALS. 


THE  method  to  be  followed  in  this  treatise  is  near¬ 
ly  that  of  Werner,  all  the  material  parts  of  which  we 
shall  freely  borrow  from  the  work  of  Brochant  already 
noticed,  as  the  best  on  the  subject  which  we  have  had 
an  opportunity  of  consulting.  We  shall,  however,  oc¬ 
casionally  avail  ourselves  of  any  useful  information 
which  may  be  derived  from  the  mineralogy  of  Kirwan, 
Brongniart,  and  Hauy ;  and  In  particular  we  shall  in¬ 
sert  the  essential  characters  of  the  species  given  by  tbe 
latter. 


The  universal  characters  employed  by  Werner  in 
the  description  of  minerals  are  seven  in  number : 
I.  Colour;  2.  Cohesion  ;  3.  Unctuoslty  ;  4.  Coldness; 
5.  Weight ;  6.  Smell ;  7.  Taste.  The  table  and  the 
illustrations  which  follow  are  chiefly  taken  from 
Weaver’s  translation  of  Werner’s  treatise  on  that  sub¬ 
ject. 

In  the  following  table  is  exhibited  the  arrangement 
of  the  generic  external  characters  of  fossils. 
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Particular  generic  charac¬ 
ters  of  solid  Fossils. 

The  external  Form. 

The  external  Surface. 

The  external  Lustre. 

The  Internal  Lustre. 

The  Fracture, 
llie  form  of  the  Fragments. 

The  Form  of  the  distinct 
Concretions. 

The  Surface  of  Separation. 
The  Lustre  of  Separation. 

The  Transparency. 

The  Streak. 

Tlie  Stain. 


Particular  generic 
characters  of  fri¬ 
able  Fossils. 

The  external  Form. 


fThe  Hardness, 

I  The  Soliditjf. 

Characters  for  the  Touch.  | 

I  The  Adhesion  to  the 
Tongue. 

r  1  T  fThe  Ringing. 

Characters  for  the  /  Creaking. 

Hearing.  {  [^he  Rustling. 


The  Lustre. 

The  appearance  of 
the  particles. 


The  Stain. 


The  Friability. 


Fluid. 


Particular  generic 
characters  of  fluid 
fossils. 

The  external  Form. 


The  liustre. 


The  Transparency. 


The  Fluidity. 


Wetting  of  the 
fingers. 
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External  Characters  of  Minerals  arranged  according  to  their  respective  generic  cha¬ 
racters,  and  illustrated  by  appropriate  examples. 


**  Common  Generic  External  Characters. 

I.  THE  COLOUR. 

The  most  obvious  of  the  external  characters  of  mine¬ 
rals,  is  colour  f  it  is  also  one  of  the  most  certain  charac¬ 
ters,  and  often  serves  as  the  principal  distinguishing 
mark  of  many  mineral  substances.  In  deriving  the 
characters  of  minerals  from  colour,  three  things  are  con¬ 
sidered  :  1.  The  several  principal  colours,  with  their 
varieties.  2.  The  shade  of  colour.  3*  The  tarnished 
colours. 


I.  Principal  Culuurs. 

The  several  principal  colours  are  not  derived  froni 
the  division  of  the  solar  ray  by  means  of  the  prism,  but 
are  such  as  are  considered  simple  in  common  life.  The 
principal  colours  are  the  eight  fuUowiog  ;  v»i.  white, 
,  black,  blue,  green,  yellow,  red,  and  brown. 

.  WhitF.  is  the  first  principal  colour,  and  »t  in¬ 
cludes  the  following  eight  varieties. 

I.  Snow  white,  as  snow  white  quartt,  white  lead 
ore,  Carrara  raatble.  _ 
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Classifica-  2.  Rcchlixh  u'hite,  as  poiGelalii  earth,  reddish  white 
tion.  quartz. 

'  2-  Yc/foicu7i  loliitc,  as  wliite  amber,  zeolite,  chalk. 

4.  Silver  white,  as  native  silver,  native  bismuth,  and 
arsenical  pyrites. 

5.  Grayish  ivhite,  as  several  kinds  of  gjpsum,  quartz, 
and  foliated  granular  limestone. 

6.  Greenish  white,  as  white  amianthus,  talc,  and  cal¬ 
careous  spar. 

7.  Milk  ivhite,  as  calcedony,  opal,  and  milk  white 
quartz. 

8.  Ih'n  white,  as  native  quicksilver,  native  antimony, 
and  white  cobalt  ore. 

-13,  Gr.\Y  is  the  second  principal  colour,  and  Its  va¬ 
rieties  are  the  following. 

1.  Read  gray,  as  in  common  galena,  compact  galena, 
gray  antimoniul  oi  e,  and  vitreous  copper  ore. 

2.  Bluish  gray,  as  in  bluish  gray  clay,  bluish  gray 
marble,  and  bluish  gray  limestone. 

3.  Pearl  gray,  as  ia  quartz,  calcedony,  and  porcelain 
jasper. 

4.  Reddish  gray,  as  in  granular  limestone  and  feld¬ 
spar. 

5.  Smoke  gray,  as  in  gray  hornstone,  and  in  dark 
gray  flint. 

6.  Greenish  gray,  as  In  cat’s  eye,  prehnlte,  and  some 
varieties  of  argillaceous  schistus. 

7.  Yellowish  gray,  as  in  yellowish  gray  calcedony, 
yellowish  gray  tripoli. 

8.  Steel  gray,  as  in  specular  iron  ore,  gray  copper 
ore,  striated  gray  ore  of  manganese. 

9.  Ash  gray,  as  in  quartz,  wacken,  and  some  varie¬ 
ties  of  argillaceous  schistus, 

C.  Bl.vck,  which  is  the  third  principal  colour,  is  di¬ 
vided  into  the  six  following  varieties. 

1.  Grayish  black,  as  in  basalt,  black  limestone,  and 
black  flint. 

2.  Brownish  black,  as  in  black  blende,  tin-stone 
crystals,  black  cobalt  ore,  and  bituminous  shale. 

3.  Dark  black,  or  velvet  black,  as  in  Iceland  agate 
«r  obsidian,  schorl,  and  jet. 

4.  Iron  black,  as  in  micaceous  Iron  ore,  magnetic 
iron  stone,  and  sometimes  in  antlmoniatcd  silver  ore. 

3.  Greenish  black,  as  in  pltchstone,  hornblende,  and 
.serpentine. 

6.  Bluish  black,  as  in  aluminous  shale,  black  cobalt 
ore,  dull  black  lead  ore. 

I).  Blue  is  the  fourth  principal  colour,  including 
seven  varieties. 

1.  Indigo  blue,  as  In  blue  martial  earth. 

2.  Prussian  blue,  as  in  the  sapphire  and  blue  rock 
salt. 

3.  Azure  blue,  as  in  lapis  lazuli,  and  iizurc  copper 
ore. 

4.  Violet  blue,  as  in  fluor  spar,  amethyst,  and  in  rock 
salt. 

5.  Lavender  blue,  as  in  a  variety  of  porcelain,  jasper, 
and  lithomarga. 

6.  Smalt  blue,  as  In  light  azure  copper  ore,  and  blue 
martial  earth. 

7.  Sky  blue,  as  in  light  azure  copper  ore,  blue  native 
vitriol,  and  sky  blue  fluor  spar. 

E.  Green  is  the  fifth  principal  colour,  of  which 
’here  are  the  following  varieties. 
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1.  Ver digrease  green,  as  in  green  copper  ore,  green  Classifica.. 

fluor  spar.  tion. 

2.  Celadon  green,  as  in  tlie  Brasilian  beryl,  and  in 
pure  green  earth. 

3.  Mountain  green,  zs  in  OkCtynoWie,  hornstone,  and 
in  most  beryls. 

4.  Emerald  green,  as  In  fibrous  malachite  and  fluor 
spar. 

5.  Leek  green,  as  in  actynollte,  jade,  and  praslum. 

6.  Apple  green,  as  in  chrysolite,  prehnite,  and  nickel 
ore. 

7.  Grass  green,  as  in  some  varieties  of  chrysoprase 
and  some  green  lead  ores. 

8.  Pistachio  green,  as  in  chrysolite,  iron  shot  green 
copper  ore. 

9.  Asparagus  green,  as  in  chryso  beryl,  and  some 
varietes  of  green  lead  ore. 

10.  Olive  green,  as  in  green  lead  ore,  serpentine, 
pltchstone,  and  garnet. 

11.  Blackish  green,  as  in  dark  green  serpentine. 

12.  Canary  green,  as  In  green  lead  ore,  micaceous 
uranitic  ore,  and  green  steatites. 

F.  Yellow  is  the  sixth  of  the  principal  colours.  It 
includes  1 2  varieties,  which  are  the  following. 

1.  Sulphur  yellow,  as  in  native  sulphur  and  some  va¬ 
rieties  of  seipentine. 

2.  Lemon  yellow,  as  in  yellow  orpiment,  and  some 
yellow’  lead  ores. 

3.  Gold  yellow,  as  In  native  gold. 

4.  Bell  metal  yellow,  as  in  iron  pyrites. 

5.  Straw  yellow,  as  in  calamine  and  bismuth  ochre., 

6.  IVine  yellow,  as  in  Saxon  topaz  and  yellow  calca¬ 
reous  spar. 

7.  Isabella  yellow,  as  In  calamine  and  sparry  iron  ore. 

8.  Ochre  yellow,  as  in  iron  ochre,  yellow  jasjier,  and 
calamine. 

9.  Orange  yellow,  as  in  red  orpiment  and  red  lead  ore. 

1 0.  Honey  yellow,  as  in  amber  fluor  spar  and  calce¬ 
dony. 

11.  Wax  yellow,  as  In  yellow  lead  ore,  common 
opal,  and  calcedony. 

12.  Brass  yellow,  as  in  copper  pyrites^  and  native 
gold. 

G.  Red  is  the  seventh  principal  colour,  and  It  in¬ 
cludes  the  following  15  varieties. 

1.  Morning  or  aurora  red,  as  in  red  lead  ore,  red  or¬ 
piment. 

2.  Hyacinth  ?rd,  as  in  the  hyacinth,  and  a  variety  of 
brown  blende. 

3.  Brick  red,  as  in  porcelain  jasper. 

4.  Sca7’let  red,  as  In  light  red  cinnabar. 

5.  Copper  red,  as  in  native  copper. 

6.  Blood  red,  as  in  Bohemian  garnet,  and  red  car- 
nelian. 

7.  Carmine  red,  as  in  red  copper  ore,  and  clear  red 
cinnabar. 

8.  Cochineal  red-,  as  In  cinnabar,  sometimes  jasper, 

and  red  quartz.  . 

9.  Crimson  red,  as  in  ruby,  oriental  garnet,  and  red 
cobalt  ore. 

10.  Columbine  red,  as  In  precious  garnet,  and  red 
cobalt  ore. 

11.  Flesh  red,  as  in  feldspar,  red  gypsum,  red  quartz, 
and  flesh  red  barytes. 

1 2.  Rose 
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1 2.  Rose  red,  as  in  red  zeolite,  rose  red  quartz,  and 
ruby. 

13.  Peach  blossom  red,  as  in  striated  and  earthy  red 
cobalt  ores. 

14.  Cherry  red,  as  in  red  antimony  ore  and  ruby. 

15.  Brownish  red,  as  in  red  argillaceous  iron  stone, 
and  red  earthy  iron  stone. 

H.  Brown  is  the  eighth  and  last  of  the  principal 
colours.  It  is  divided  into  the  eight  following  varie¬ 
ties. 

I.  Reddish  brawn,  as  in  brown  tin  stone,  and  browu 
blende. 

2.  Clove  hrown,  as,  in  rock  crystal,  brown  iron  ore, 
and  thumerstone. 

3.  Hair  brown,  as  in  wood  tin  ore  from  Cornwall. 

4.  Yellowish  brown,  as  in  brown  iron  ochre  and 
jasper. 

5.  Tombac  brown,  or  pinchbeck  brown,  as  in  brown 
mica. 

6.  Wood  brown,  as  in  bituminous  wood,  a  variety  of 
asbestos. 

T.Lt  ver  brown,  as  in  brown  cobalt  ore,  and  brown 
jasper. 

8.  Blackish  brown,  as  in  lowland  argillaceous  iron 
ore,  mineral  pitch,  and  bituminous  wood. 

II.  Shade  or  Intensity  of  Colour. 

Colours  may  be  determined  by  the  relation  in  wliidi 
they  stand  to  each  other  with  regard  to  intensity  or 
shade.  Thus  among  the  principal  colours,  there  are 
some  which  are  light,  as  white  and  yellow  j  and  some 
which  are  dark,  as  blue  and  black  ;  and  besides,  the 
varieties  of  the  principal  colours  differ  from  each  other  in 
respect  to  shade.  Thus  among  the  blue  colours,  indigo 
blue  is  dark,  azure  blue  clear,  and  sky  blue  light ;  and 
even  the  varieties  may  afford  a  diversity  of  shade,  as, 
for  instance,  clear  canary  green,  light  canary  green. 

Here  it  ought  to  be  remarked,  that  the  peculiar  shade 
of  colour  in  a  mineral  is  frequently  owing  to  its  greater 
or  less  transparency,  the  paleness  being  in  proportion  to 
the  degree  of  transparency,  and  the  darkness  to  the  de¬ 
gree  of  opacity.  The  degree  of  lustre  also  in  minerals 
produces  great  variety  in  the  shade  of  colour. 

In  discriminating  the  shade  or  intensity  of  colour, 
four  degrees  have  only  in  general  been  adopted.  These 
are  the  following,  i.  Dark.  2.  Clear.  3.  Light.  4. 
Pale. 

1.  Dark,  as  in  Bohemian  garnet,  which  is  dark 
blood  red. 

2.  Clear,  as  in  green  hornstone,  wltich  is  clear  moun¬ 
tain  green. 

3.  Light,  as  in  red  carnclian,  which  is  light  blood 
red. 

4.  Pale,  as  in  aquamarine,  which  is  pale  mountain 
green. 

III.  Tarnished  Colours. 

Tarnished  colours  afford  peculiar  characteristic  marks 
of  many  minerals.  By  tarnishing,  is  meant  a  difference 
in  the  colour  of  the  surface  after  exposure  to  the  air 
from  what  the  fresh  fracture  of  the  miuertil  exhibits. 

Some  minerals  arc  always  found  tarnished  in  their 
natural  position  Ira  the  earth,  as  In  common  galena, 
gray  ore  of  antimony  and  blende:  some  tamisli  on  every 
ifresli  fiacturo  being  made,  as  ia  native  arsejiic  and  cop¬ 
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per  pyrites ;  while  others  are  tarnished  in  both  cases, 
as  In  native  arsenic,  and  purple  copper  ore. 

The  colours  of  tarnished  minerals  are  divided  Into, 

1.  Simple,  and  2.  Variegated. 

^  I.  Simple  Tarnished  colours  afford  five  varieties. 

a.  Gray  is  the  tarnished  colour  of  white  cobalt  ore, 
and  steel  gray  of  brown  hematites. 

b.  Black  is  the  tarnished  colour  of  native  arsenic, 
brown  hematites,  and  gray  cobalt  ore. 

c.  Brown  is  the  tarnished  colour  of  native  silver, 
which  is  white. 

d.  Reddish,  of  native  bismuth,  the  fresh  fracture  of 
which  is  silver  white. 

e.  Yellowish,  of  white  cobalt  ore,  and  argentiferous 
arsenical  pyrites. 

2.  Variegated  tarnished  colours  include  four 
varieties. 

a.  Pavonine  tarnished,  as  In  copper  pyrites,  purple 
copper  ore  and  common  pyrites. 

b.  Iridescent  tarnished,  as  in  gray  anlimonial  ore, 
galena,  specular  iron  ore. 

c.  Columbine  tarnished,  as  in  copper  pyrites. 

d.  Steel-coloured  tarnished,  as  In  gray  cobalt  ore. 

IV.  The  Play  of  Colour. 

The  play  of  colour  In  a  mineral  can  only  be  observ 
ed  in  sunshine  or  in  a  strong  light.  By  this  is  under¬ 
stood  that  property  which  some  minerals  possess  of  re¬ 
fracting  from  particular  spots  the  different  rays  of  light. 
Thi^  effect  is  produced  by  the  peculiar  association  of  tho 
molecules  of  the  mineral,  and  the  various  degrees  of 
its  transparency.  Accidental  causes,  however,  produce 
a  similar  effect,  such  as  slight  rifts,  cracks,  Sec. 

The  play  of  colour  is  remarkable  in  the  diamond  and 
in  the  opal,  and  sometimes  in  rock  cry-tal. 

V,  Tlw  Mutuble  Refection  of  Colour. 

This  is  distinguished  from  the  play  of  colour  by  the 
mineral  exhibiting  in  the  same  snot  a  change  of  colour 
according  to  the  position  of  Its  surface  being  varied, 
producing  a  different  angle  with  the  incident  rays  of 
light.  This  change  takes  place,  i.  On  the  surface  i 

2.  Internally. 

1.  The  supafeial  mutable  rcllection  is  finely  exem¬ 
plified  in  Labrador  stone,  and  in  a  variety  of  marble 
which  contains  petrified  shells. 

2.  The  internal  mutable  reliection  of  colour  appears 
in  cat’s  eye,  precious  opal,  and  mooi'^toiie. 

VI.  The  Mutation  tj  Ckur. 

This  is  distinguished  from  the  tarnish  in  whwh  lat¬ 
ter  the  surface  only  undergoes  a  change  ol  colour,  bnl 
in  the  mutation  of  coloiu,  the  eftl  ct  peiietrat.  .  the  mi¬ 
neral,  and  sometimes  pervades  the  whole.  I'his  afford* 
two  varieties. 

I.  The  fading  of  colour. — By  this  is  nu  ant  Uiat  lb« 
colour  of  a  ininoral  becomes  paler  whi  n  it  is  exposed  to 
the  light,  heat,  or  is  undergoing  decomposition.  Kx- 
aniples  of  lliese  changes  may  be  ob-  rvrd  in  striated 
red  cobalt  ore,  which  exposed  to  Uic  air  becomes  pals 
brownish  ;  blue  fluor  spar  becomes  green  ;  chrysoprace 
becomes  light  green  j  pearl  gras*  silver  ore  become* 
clear  brown. 

2-  The  perfect  change  (f  cohur  »s  otlen  the  const- 
qucnce  of  fading,  when  one  colour  is  lost,  and  a  rxs* 
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Classifica-  one  appears,  as  in  light-coloured  sparry  iron  ore  j  ear- 
tion.  thy  gray  ore  of  manganese,  and  argillaceous  iron  stone. 

VII.  Ticlhwations  of  Colours, 

The  delineations  of  colours  are  observed  on  simple 
minerals,  the  same  specimen  containing  several  colours, 
which  pass  through  its  interior,  according  to  certain  de¬ 
lineations.  Of  these  delineations  the  following  nine  va¬ 
rieties  are  described. 

1.  Dotted,  when  fine  points  of  another  colour  are  dis¬ 
persed  over  the  surface,  as  in  serpentine,  and  some  var 
rietles  of  jasper. 

2.  Spotted,  when  the  points  or  spots  are  of  the  size  of 
a  lentil  to  that  of  a  sixpence,  or  from  one-fourth  to  one 
inch  in  diameter.  The  spots  are  round  and  regular,  or 
irregular. 

a.  Regular,  as  In  some  varieties  of  serpentine,  and  In 
argillaceous  schlstus. 

b.  Irregular,  as  In  a  variety  of  marble  from  Bay¬ 
reuth. 

3.  Ne'-  ’j^ovs  or  '•loudy,  when  the  spots  are  large  and 
irreguiar,  forming  with  the  ground  colour  the  appear¬ 
ance  of  clouds,  as  in  calcedony  and  jasper. 

4.  Flawy,  when  the  spots  are  large,  and  <lrawn  in 
one  direction  to  a  sharp  point,  as  in  striped  jasper  and 
some  marbles. 

5.  Striped,  when  large  spots  are  drawn  in  the  same 
direction,  and  run  parallel  through  the  whole  specimen. 
There  are  two  varieties. 

a.  Straight  or  curbed  striped,  as  in  straight  striped 
jasper. 

b.  Broad  or  linear,  as  In  linear  striped  agate,  calcc- 
dony,  &c. 

6.  Annular,  when  the  stripes  form  concentric  circles, 
as  in  jasper,  caniellan,  and  flints. 

7.  Dendritic,  when  the  delineation  resembles  the 
trunk  of  a  tree  separating  into  ramifications,  as  In  stea¬ 
tites,  some  limestones,  jEgyptlan  marble,  and  calce¬ 
dony. 

8.  Ruinous,  when  the  delineation  presents  the  ap¬ 
pearance  of  ruins,  as  in  Florentine  or  landscape  niar- 
blc. 

p.  Veined,  when  the  delineation  consists  of  variously 
coloured  narrow  stripes,  crossing  each  other  in  difler- 
ent  directions,  forming  sometimes  the  appearance  of  a 
net,  as  In  marble,  serpentine,  and  jasper. 

II.  THE  COHESION  OF  THE  PARTICLES. 

The  cohesion  of  the  particles  In  minerals  is  the  se¬ 
cond  common  generic  character,  which  Is  observed  by 
the  sight,  and  also  by  the  touch.  According  to  this 
property,  minerals  are  divided  Into  solid,  friable,  and 
fluid  •,  but  these  properties  also  belong  to  the  particular 
generic  characters  of  minerals,  to  be  afterwards  de¬ 
scribed. 

Particular  Generic  External  Characters  of  Solid  Mi¬ 
nerals. 

I.  The  External  Appearance. 

In  the  external  appearance  of  a  mineral,  three  things 
are  to  be  observed,  the  external  form,  the  external  sur- 
liace,  and  the  external  lustre. 

i.  The  external  form  of  a  mineral  is  that  figure  or 
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shape  of  the  natural  surface,  which  its  primitive  indivi-  Classifica- 
duals  are  found  to  possess.  The  external  forms  of  solid  tion. 
minerals  are  distinguished  into  common,  particular,  re- 
gular  or  crystallized,  and  extraneous. 

I.  Common  External  Shape. 

When  'a  mineral  exhibits  no  resemblance  to  any 
known  substances  in  common  life,  it  is  said  to  be  of  a 
common  form.  Of  common  forms  there  are  six  kinds. 

A.  Massive,  when  a  mineral  is  of  an  indeterminate 
form,  or  amorphous,  and  of  nearly  equal  dimensions, 
from  the  size  of  a  hazel  nut  to  the  greatest  magnitude, 
and  when  it  is  incorporated  with  another  solid  mineral, 
it  is  said  to  be  massive.  Solid  minerals  are  most  fre¬ 
quently  found  of  this  external  form,  and  some  are  never 
found  ofliemnse,  as  in  steatites,  common  pit-coal,  gale¬ 
na,  and  copper  pyrites. 

B.  Disseiniiiated,  or  interspersed,  when  a  mineral, 
without  any  particular  form,  is  in  small  pieces  not  ex¬ 
ceeding  the  size  of  a  hazel  nut.  Incorporated  with  ano¬ 
ther  solid  mineral.  This  affords  three  varieties. 

a.  Coarsely  interspersed.  In  size  of  a  hazel  nut  to  that 
of  a  pea,  as  in  copper  pyrites. 

b.  Finely  interspersed,  from  the  size  of  a  pea  to 
that  of  a  grain  of  millet,  as  in  tinstone,  in  granular 
quartz. 

c.  Minutely  Interspersed,  from  the  size  of  a  grain  of 
millet  till  it  is  scarcely  perceptible  to  the  eye,  as  In  in¬ 
terspersed  native  gold. 

C.  In  angular  pieces,  oi  which  there  are  two  vari¬ 
eties. 

a.  Sharp-cornered,  as  In  calcedony  and  in  quartz. 

b.  Blunt-cornered,  as  in  common  opal. 

D.  In  grains.  Detached  minerals,  from  the  size  of 
a  hazel  nut  to  that  which  may  be  distinguished  by  the 
eye,  are  said  to  be  in  grains.  These  are  distinguished, 

a.  According  to  size,  into 

ct.  In  gross  grains  from  the  size  of  a  hazel  nut  to 
that  of  a  pea,  as  in  lowland  argillaceous  iron  ore. 

fi.  Large  grains,  from  the  size  of  a  pea  to  that  of 
a  hemp  seed,  as  in  precious  garnet,  magnetic  iron  sand. 

y.  Small  grains,  from  the  size  of  hemp  seed  to  that 
of  millet,  as  in  the  above  minerals. 

3.  In  minute  or  fine  grains,  such  as  are  smaller  than 
millet  seeds,  as  platina,  native  gold,  tinstone. 

b.  According  to  the  form,  which  is  in 

X,  Angular  grains,  as  In  magnetic  iron  sand. 

13.  Rounded  grains,  as  in  platina  and  native  gold. 

c.  According  as  they  inhere  in  other  minerals.  In 
this  respect  they  are,  x.  Loose,  Partially,  or  y. 

Wholly. 

E.  In  plates,  distinguished  into 

a.  Thick  plates,  as  In  red  silver  ore. 

b.  Thin  plates,  as  in  vitreous  silver  ore. 

F.  In  membranes  or  flakes,  when  the  thickness  does 
not  much  exceed  that  of  paper,  divided  into 

a.  Thick,  as  In  native  silver. 

b.  Thin,  as  in  iron  pyrites. 

c.  Very  thin,  as  in  vitreous  silver  ore. 

2.  Particular  External  Forms. 

The  forms  which  come  under  this  denomination  ex¬ 
hibit  a  greater  or  less  resemblance,  both  to  natural 
and  artificial  objects.  They  are  called  particular,  be¬ 
cause,  like  the  former,  they  are  not  usual  or  common. 

There 
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Classifica-  There  are  five  kinds  of  particular  e.vternal  forms,  viz. 
tion.  elongated,  rounded,  flattened,  impressed,  and  confused. 

»  A.  Elongated.  Of  this  there  are  eleven  varieties. 

a.  Dentiform,  as  in  native  silver,  and  dentiform  vi¬ 
treous  silver  ore. 

b.  Filiform,  as  in  native  silver,  and  vitreous  silver 
-ore. 

c.  Capillary,  resembling  hairs,  as  in  native  gold  and 
•native  silver. 

d.  Reticulated,  as  in  native  silver,  native  copper,  and 
a  variety  of  galena. 

e.  Dendritic,  whicli  is  either  regular  or  Irregular,  as 
in  native  silver  and  native  copper. 

f.  Corallifonn,  as  in  calcareous  stalactites,  commonly 
known  hy  the  name  oi  flonferri,  and  brown  hajmatites. 

g.  Stalactitiform,  as  In  calcareous  sinter,  brown  iron 
stone,  and  calcedon.y. 

h.  Tubulifoi'm,  as  In  compact  brown  Iron  stone,  and 
galena. 

i.  Fistuliform,  as  In  martial  pyrites. 

k.  Frutescent,  or  arbusttform,  as  in  black  iron  stone, 
and  compact  gray  ore  of  manganese. 

/.  Matrasiform,  having  the  figure  of  a  chemical  ma¬ 
trass,  as  in  black  hoematites,  ami  gray  ore  of  manganese. 

B.  Rounded,  of, which  there  are  five  varieties. 

a,  Botryform,  resembling  a  bunch  of  grapes,  as  in 
black  cobalt  ore,  malachite,  and  copper  pyrites. 

b.  Globular,  of  which  there  are  five  varieties. 

u.  Peifectly  globular,  as  in  pisolite,  and  white  cobalt 
ore. 

/3.  Elliptical,  as  in  guartz  and  flint.  ^ 

.  y.  Amygdaloid,  as  in  zeolite  and  green  earth. 

Spheroidal,  as  In  Egyptian  jasper  and  calcedony. 

(.  Imperfectly  globular,  as  in  carnelian  and  calccdony. 
'  r.  Kidneyform,  as  in  red  haematites,  native  arsenic, 
and  malachite. 

d.  Bulbous  or  nodular,  as  In  nodular  flint  and  martial 
pyrites. 

e.  Liquiform,  as  In  a  singular  variety  of  galena,  from 
Frey  berg. 

C.  Flatte<NED.  Of  tlie  particular  forms  of  this 
denomination  there  are  three  kinds. 

a.  Specular,  as  in  compact  galena,  and  compact  rod 
iron  stone. 

b.  In  lamince  or  leaves,  which  form  is  peculiar  to  me¬ 
tals,  as  in  native  gold  and  silver. 

c.  Pectinated,  as  in  quartz  from  Schemnitz. 

U.  Impressed.  Particular  forms  of  these  afford 
si.\  varieties. 

a.  Cellular,  of  which  there  are  several  kinds,  as, 

u.  Straight  cellular,  which  presents  two  varieties. 

1.  Hexahedral,  as  in  quartz  j  2.  Polyhedral,  as  In  cel¬ 
lular  quartz  and  calcareous  spar. 

g.  Round  cellular,  as,  i.  Parallel  round,  as  in  quartz; 

2.  Spongiform,  as  also  In  quartz  ;  3.  Indeterminate, 
as  In  brown  iron  stone ;  4.  Double,  as  in  quartz  and 
hepatic  pyrites  ;  5.  Veiny,  as  in  white  cobalt  ore. 

b.  With  impressions,  which  arc, 

a.  Cubical,  a.s  in  quartz  aud'fluor  spar. 

y3.  Pyramidal,  as  In  quartz,  fluor  spar,  and  vitreous 
silver  ore. 

y.  Conical,  as  in  native  arsenic  and  quartz. 

i.  Tabular  <n'  pr'istnatic,  as  in  quartz. 

•  I.  Globular,  as  in  vitreous  silver  ore. 
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c.  Perforated,  as  in  lowland  argillaceous  iron  ore.  Cljuit.ca 

d.  Corroded, tLi  in  quartz,  galena,  and  vitreous  silver  ore.  lion. 

e.  Heteromorphous,  as  in  native  iron,  sivampy  iron  — 
ore,  and  native  arsenic. 

f.  Vesicular,  as  in  lavas,  pumice  stones,  basalt,  aud 
wacken. 

E.  Confused,  of  which  there  is  only  one  varietv. 

a.  Ramose,  as  in  native  iron,  sometimes  native  copper, 
and  vitreous  silver  ore. 

3.  Regular  External  Forms  or  Crystallizations. 

In  describing  crystallizations  or  regular  forms  of  mi¬ 
nerals,  four  things  are  to  be  considered  ;  the  essential 
quality  of  the  crystals ;  the  form,  aggregation,  and  mag¬ 
nitude. 

A.  The  essential  qualiiy  of  crystals,  which 

IS  EITHER  GENUINE  OR  SPURIOUS. 

a.  Genuine  or  tt'ue  crystals,  which  are  the  most  com¬ 
mon,  as  in  calcareous  and  fluor  spars. 

b.  Spumous  or  after  crystals,  which  are  distinguished 
from  true  crystals  by  being  hollow,  having  a  rough  or 
drusy  sui-face,  and  the  solid  angles  or  edges  never  sharp 
or  ivell  defined.  Examples  are  found  in  quartz  of  the 
spurious  crystals  of  the  cub^,  and  of  the  octahedron  of 
fluor  spar. 

B.  Form  of  crystals.  This  is  the  most  conspicu¬ 
ous  property  of  crystals,  and  commonly  serves  as  a  di¬ 
stinctive  character  of  those  minerals  which  have  regular 
forms.  The  form  of  crystals  is  compo.scd  of  planes;  of 
edges  formed  by  the  junction  of  two  planes  ;  ot  deter¬ 
minate  angles,  and  of  solid  angles  formed  by  the  union 
of  three  or  more  planes  In  one  point. 

tt.  In  the  form  of  crystals,  the  primary  or  fundamen¬ 
tal  forms  are  first  to  be  considered,  and  then  the  varia¬ 
tions  or  modifications  of  these  forms. 

I.  The  parts  of  the  primary  form  are, 

I.  Planes,  which  are  either 

«.  Lateral  planes,  forming  the  confines  of  the  body 
towards  its  smallest  extent ;  or,  b.  Extreme  or  termiual 
planes,  which  form  the  confines  of  the  body  towards  Its 
greatest  extent. 

Edges,  which  are, 

xt.  Lateral  edges,  or,  b.  Extreme  edges. 

3.  .Solid  angles,  which  have  been  defined  aljove. 

il.  Kinds  of  primary  F0H.ms,  which  arc  the  seven 
following. 

1.  'The  Icosahedron,  which  Is  composed  of  20  equila¬ 
teral  triaugular  planes,  united  undcrcqu.il  angles,  a-i  in 
iron  pyrites. 

2.  The  Dodecahedron,  whitli  is  composed  of  twelve 
regular,  pentangular  planes,  united  under  equal  obtuse 
angles,  as  in  iron  pyrites,  and  white  cobalt  ore. 

3.  2'hc  Hexahedron,  including  the  cube  and  tlir 
rhomb,  i.s  composed  ol  six  quadrilateral  planes,  as  in  cal¬ 
careous  spar,  floor  spar,  iron  p»  rites,  galena,  fitc. 

4.  The  Prism,  which  is  one  of  the  most  cuoimon 
crystallizations  among  minerals,  is  coinpo-ed  of  an  in¬ 
determinate  number  of  qiwdrangular  lateral  plane-,  h* 
ving  the  same  din-ctlon,  and  all  terminating  in  two  ex¬ 
treme  planes,  each  of  which  has  as  many  sides  as  the 
cryitallization  posse-sses  lateral  planes  ;  a-,  in  various 
lead  ores,  lock  cry  stal,  topaz,  aud  shorl. 

y.  The  Pyramid  is  composed  of  an  Indeterminate 
number  ol  triangular  lateral  planes,  converging  to  a 

S  point. 
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Classifica-  point,  and  of  a  base  Laving  as  many  sides  as  the  cry- 
iioii  stallization  has  lateral  planes  j  as  in  quartz,  calcareous 
spar,  and  amethyst. 

6.  The  Table,  rvhich  is  composed  of  two  parallel  la¬ 
teral  planes,  much  larger  in  comparison  than  the  other 
planes  5  the  extreme  planes  being  indeterminate  in  num¬ 
ber,  small,  and  narrow  ;  as  in  tabular  crystallized  spe¬ 
cular  iron  ore,  calcareous  spar,  and  heavy  spar. 

7.  The  Lens,  consists  of  two  lateral  planes  only,  dif¬ 
fering  according  as  the  lateral  planes  are  differently 
curved.  Of  this  there  are  two  kinds  ;  i.  The  common 
lens,  composed  of  two  convex  lateral  planes  j  and, 

2.  The  sellitorm,  consisting  of  one\cnnvex  and  one  la¬ 
teral  plane,  somewhat  resembling  a  saddle.  Crystals  of 
both  kinds  are  observed  in  sparry  iron  ore  and  calcare¬ 
ous  .spar. 

III.  Differen’ces  in  each  kind  of  primary 

FORMS. 

These  primary  forms  differ  from  each  other  according 
to  simplicity,  position,  number  of  planes,  size  of  the 
planes,  angles  under  which  they  meet,  direction  of  the 
planes,  and  fulness  of  the  crystal. 

1.  Simplicity,  This  distinction  is  confined  to  the  py¬ 
ramid,  which  is  either, 

A.  Simple,  as  in  light  red  silver  ore,  gray  copper  ore, 
quartz,  ametliyst  j  and 

B.  Double,  in  which  tlio.se  of  the  one  pyramid  are 
either, 

a.  Set  on  the  lateral  planes  of  the  other,  and  this 
«.  directly,  or  ^  obliquely  ;  or  b.  on  the  lateral  edges  of 
the  other.  Examples  of  this  are  observed  in  double  py¬ 
ramidal  vitreous  silver  ore,  galena,  rock  crystal,  ruby, 
and  diamond. 

2.  Tosition,  which  is  either, 

A.  Erect,  which  is  very  common  j  or,  B.  Inverted, 
which  has  only  been  observed  in  simple  hexahedral  py¬ 
ramidal  ciystals  of  calcareous  spar. 

3.  Number  of  Planes,  in  the  primary  form,  is  in 
some  determinate,  and  in  the  others  variable.  Here 
arc  to  be  considered, 

A.  The  kind  of  planes,  as 

a.  In  the  prism  and  pyramid,  in  which  the  lateral 
planes  vary  ;  and,  b.  In  the  table,  in  which  the  ex¬ 
treme  planes  vary. 

B.  The  number  of  planes,  which  in  the  prism  and 
pyramid  are  found, 

a.  Trihedral,  having  three  planes,  as  in  the  trihe¬ 
dral  prism  of  sliorl,  and  the  trihedral  pyramid  of  gray 
copper  ore. 

b.  Tetrahedral,  having  four  planes,  as  in  the  tetra- 
hed'-al  prism  of  arsenical  pyrites,  and  in  the  double  te¬ 
trahedral  pyramid  of  ruby  and  galena. 

c.  Hexahedral,  as  in  the  hexahedral  prism  and  pyra¬ 
mid  of  calcareous  spar. 

d.  Octahedral,  as  in  the  octahedral  prism  of  topaz  ; 
and  in  the  double  octahedral  pyramid  of  garnet  and 
zeolite. 

The  t.able  occurs, 

a.  Qi-adruponol,  having  four  extreme  planes,  as  In 
heavy  spar,  yellow  lead  ore,  and  calamine. 

b.  Hexagonal,  having  six  extreme  planes,  as  in  mica 
and  heavy  spar. 

c.  Octagonal,  or  with  eight  extreme  planes,  as  In 
yellow  lead  ore  and  heavy  spar. 
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4.  The  size  of  the  planes.  In  relation  to  each  other,  ciassifica- 
which  are  said  to  be,  tjon. 

A.  Equal,  or  y—  ,1 

B.  L  nequalj  and  this  latter  is  either  indeterminate, 
or  determinate. 

a.  Indeterminate,  which  is  observed  in  the  lateral 
planes  of  the  hexahedral  prism  of  rock  crystal. 

b.  Determinately  unequal,  as  in  prismatic  white  lead 
ore,  and  hexahedral  prismatic  calcareous  spar.  In  this 
latter  the  following  varieties  are  observed. 

«.  Alternately  broad  and  narrow,  The  two  op¬ 
posite  broader  ^  and,  y.  *1  he  two  opposite  narrower. 

S'  -i^i>f;lvs  under  which  the  planes  are  associated. 

These  are  angles  of  the  lateral  edges,  of  the  extreme 
edges,  and  of  the  summit. 

A.  Angles  of  the  lateral  edges.  These  are, 

a.  Equiangular,  as  in  the  icosahedral  crystals  of  iron 
pyrites. 

h.  llectangular,  as  in  cubical  fluor  spar. 

c.  Oblique  angular,  as  in  rhomboidal  calcareous  spar. 

d.  L  nequiangular,  as  in  the  hexalieilral  prism  of  rock 
crystal,  and  111  the  octahedral  prism  of  topaz. 

A.  Angles  ot  the  extreme  edges  are, 

a.  Equiangular,  as  in  the  hexagonal  table  of  mica. 

b.  Rectangular,  as  in  the  quadragonal  table  of  heavy 
spar. 

r.  Oblique  angular,  which  is  either,  «.  Parallel,  as 
in  the  tetrahedral  prism  of  feldspar ;  or,  /3.  Alternate 
oblique  angular,  as  in  copper  pyrites. 

d.  U nequiangular,  as  in  the  hexagonal  table  of  preh- 
nite. 

C.  Angles  of  the  summit,  tvhich  are  confined  to  the 
pyramid,  and  present  the  following  varieties. 

a.  Va'ij  obtuse,  when  the  angle  is  from  150°  to  130°, 
as  in  tourmalin. 

b.  Obtuse,  when  the  angle  is  from  130°  to  110°,  as 
in  calcareous  spar. 

c.  Rather  obtuse,  from  110°  to  90°,  as  in  honey 
stone. 

d.  Rectangular,  as  in  zircon. 

€.  Rather  acute,  from  90°,  to  70°,  as  in  quartz. 

/.  Acute,  from  70®  to  50°,  as  in  calcareous  spar. 

g.  Jfiy  acute,  from  50°  to  30°,  as  in  sapphire. 

6.  'The  direction  of  the  lateral  planes.  These  are  ei¬ 
ther  straight  or  curvated. 

A.  Straight  planes  are  even  surfaces,  and  are  the  most 
common. 

B.  Curvated  planes  are  distinguished  according  to 
position  and  form. 

a.  Position,  which  is,  ct.  Inwardly  curvated  or  con¬ 
cave  ;  or,  Outwardly  curvatetl  or  convex  j  and.  y. 

Inwardly  and  outwardly  curvated,  or  concave  and  con¬ 
vex.  The  first  is  observed  in  lluor  spar,  the  second  in 
diamond,  and  the  third  in  sparry  iron  stone. 

b.  'The  form  is  either,  a.  Sphtrical,  as  in  brown 
spar  j  /3.  Cylindrical,  in  which  the  curvature  runs, 

1.  Parallel  to  the  sides,  as  in  iron  pyrites,  or,  2.  Pa¬ 
rallel  to  the  diagonal,  as  in  fluor  spar  ;  and,  y.  Conical 
as  in  gypsum. 

7.  'The fulness  oj  the  cnjstul.  Crystals  are  either  full 
and  perfect,  or  hollowed  at  the  extremity,  or  through¬ 
out. 

A.  Full  or  perfect  crystals,  which  is  most  commonly 
the  case. 


B.  Hollowed 
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B.  Hollowed  at  the  extremity,  as  in  calcareous  spar, 
green  lead  ore,  &c. 

C.  Hollow  through  the  whole  crystal,  as  in  prisma¬ 
tic  beryl. 

/3.  IModifications  of  the  primary  form. 

The  changes  or  alterations  which  take  place  on  the 
principal  or  fundamental  form,  are  three  j  truncation, 
bevelling,  and  acumination. 

I.  Truncation.  In  the  truncation  are  to  be  con¬ 
sidered  the  parts  and  the  determination. 

1.  The  parts  of  the  truncation  are  the  planes,  the 
edges,  and  the  angles. 

2.  The  determination  of  the  truncation  relates  to, 

a.  The  situation  as  it  occurs  at  the  angles  or  edges 
of  the  primary  form. 

b.  Its  magnitude,  which,  in  relation  to  the  planes  of 
the  primary  form,  is  small  or  large  :  in  the  one  case 
the  angles  or  edges  are  said  to  be  slightly,  in  the  other 
deeply  truncatejl. 

c.  The  application  of  the  truncation,  which  is  either 
direct  or  oblique.  The  edges  of  cubical  iron  pyrites 
afford  an  example  of  oblique  truncation. 

d.  The  direction  of  the  truncation,  which  presents 
either  an  even  or  a  curvated  surface. 

Cubical  galena,  with  truncated  angles  j  tetrahedral 
prismatic  tin  stone  crystals,  with  truncated  edges ; 
double  tetrahedral  pyramidal  tin  stone  crystals,  with 
truncated  edges,  are  instances  of  truncation. 

II.  Bevelling,  In  which  the  parts  and  determina¬ 
tion  are  also  to  be  considered. 

1.  The  parts  of  the  bevelling  are,  the  planes,  the 
edges,  and  the  angles.  The  bevelling  edges  are  di¬ 
stinguished  into  the  proper  bevelling  edge,  which  is 
formed  by  the  conjunction  of  the  bevelling  planes,  and 
the  bevelling  edges  formed  by  the  junction  of  the  bevel¬ 
ling  planes  with  the  lateral  planes  of  the  primary  form. 

2.  The  determination  of  the  bevelling,  in  which  is 
to  be  observed, 

A.  Its  situation  as  it  takes  place,  a.  At  the  extreme 
planes,  which  is  confined  to  the  prism  and  table;  b.  At 
the  edges,  which  is  met  with  in  the  hexahedron,  prism, 
pyramid,  and  table  :  and,  c.  At  the  angles,  u  hich  is  a 
very  rare  occurrence. 

B.  Its  magnitude,  which  is  said  to  be  slight  or  deep. 

C.  The  angle  under  which  the  bevelling  planes  con¬ 
join,  which  is  said  to  be,  a.  Acutely,  b>  Hectangularly, 
or,  c.  Obtusely  bevelled. 

I).  The  continuation  of  the  bevelling,  which  is  ei¬ 
ther  uninterrupted,  or  interrupted.  Of  the  latter  case 
there  are  two  varieties,  when  it  is  once  or  twice  inter¬ 
rupted.  The  lateral  edges  of  double  trihedral  pyrami¬ 
dal  calcareous  spar  are  once  interruptedly  bevelled  ;  and 
the  obtuse  extreme  edges  of  quadrangular  tabular  hea%y 
spar,  are  twice  interruptedly  bevelled. 

E,  The  application,  a.  Of  the  bevelling  itself,  which 
is  either  direct  or  oblique  (the  former  is  the  most  com¬ 
mon,  and  the  latter  occurs  in  prismatic  basaltic  horn¬ 
blende)  ;  and,  b.  Of  the  bevelling  planc.s,  which  are  set, 
either  on  the  lateral  planes,  or  on  the  lateral  edges. 

irr.  'I'he  acumination,  in  which  arc  also  to  he 
considered  the  parts  of  the  acumination  and  the  deter¬ 
mination. 

I.  'I’lie  parts  of  the  acumination  consist  of, 

A.  The  acuminating  jilanes.  B.  'I’lic  acuminating 
edges ;  which  are  distinguished  into,  a.  Proper  edges  ot 


acumination,  formed  by  the  junction  of  the  acumlnat-  a.iv.inca- 
ing  planes ;  b.  The  extreme  edges  of  acumination  ;  tion. 
c.  The  edges  between  the  acuminating  and  lateral  ' 

planes.  C.  The  angles  of  acumination. 

2.  The  determination  of  the  acumination  relating  to, 

A.  Its  situation,  as  it  occurs  at  «.  'I’he  solid  angles ; 
or,  b.  At  the  extreme  planes  of  the  primary  form.  'I'he 
acumination  of  the  prism  is  always  at  the  extreme 
planes  ;  of  the  cube  usually  at  the  angles,  and  of  the 
pyramid  generally  at  the  summit. 

B.  The  planes  themselves,  in  which  are  to  be  ob¬ 
served, 

a.  Their  number,  which  is  either  equal  to,  or  fewer 
than  those  of  the  primary  form.  In  the  hexahcdral 
prism  of  calcareous  spar  and  garnet,  and  in  the  trihedral 
prism  of  tourmaline,  the  acumination  is  by  three  planes  ; 
in  the  tetrahedral  prism  of  jargon  and  hyacinth,  by  four 
planes  ;  in  the  hexahedral  prism  of  calcareous  spar  and 
rock  ci-ystal,  by  six  planes;  and  in  tetrahedral  prisma¬ 
tic  topaz,  by  eight  planes. 

b.  Their  relative  size,  which  is  either  equal  or  un¬ 
equal.  In  quartz  and  rock  ci'ystal,  the  planes  of  acu¬ 
mination  are  generally  indeterminately  unequal ;  and  in 
heavy  .spar  they  are  determinately  equal. 

c.  Their  form,  which  is  determinate,  as  in  hyacinth 
and  calcareous  spar  ;  or  indeterminate,  as  in  jargon  and 
wolfram. 

d.  Their  application,  which  is  cither  on  the  lateral 
planes  of  the  primary  form,  as  in  jargon  and  hyacinth, 
or  on  the  lateral  edges,  as  in  calcareous  spar  and 
garnet. 

C.  The  summit  of  the  acumination,  which  is,  a.  Ob¬ 
tuse,  as  in  hexahedral  prismatic  garnet ;  b.  Rectangu¬ 
lar,  as  in  tetrahedral  prismatic  jargon  ;  or,  r.  Acute, 
as  in  hexahedral  prismatic  calcareous  .spar. 

D.  The.  magnitude  of  the  acumination,  which  is  said 
to  be,  a.  Slightly  acuminated,  as  in  gray  copper  ore 
and  copper  pyrites  ;  or,  b.  Deeply,  as  in  floor  spar, 
with  the  angles  acuminated  by  6  planes. 

E.  Determination  of  the  acumination  ;  which  is  ei¬ 
ther  a  point  or  a  line.  The  fir^t  is  the  most  common  ; 
and  the  last  is  met  with  in  prismatic  white  lead  ore  and 
heavy  spar. 

y.  Manifold  modifications  of  the  primary  form. 

In  these  modifications  crystals  arc  cither,  I.  Situated 
beside  each  other  ;  or,  2.  Placed  the  one  above  the 
other. 

But  in  describing  a  crystallization,  the  number  of  it- 
j)lane.s  in  general,  and  of  each  kind  in  particular,  and 
their  figure,  if  determinate,  may  be  noticed,  to  render 
the  description  more  accurate.  .\s,  for  instance,  cubi¬ 
cal  galena,  with  truncated  angles,  consist  of  6  octan¬ 
gular  and  4  triangular  planes. 

And  still  farther,  in  explaining  the  form  of  crystal 
lizations,  bv  wav  of  addition  may  Ik-  mentioned, 

‘  I.  'Hie  different  modes  of  detti-mination  of  which 
they  are  capable.  'I’wo  dirterent  mode  ■  may  in  --nw 
case.s  be  adopted. 

a.  The  rtpresentafive,  by  which  i.s  understood  th. 
description  of  a  crystallization  according  to  its  app.arrnf 
form ;  or, 

/;.  The  derivative,  which  is  foundi  d  on  tin  e»>i  lide- 
ration  of  its  derivation,  and  its  relation  to  the  of!:  r 
crystals  of  the  ;..amc  mineral.  'I  he  pri-matic  rn->iai  i- 
Z'ltion  of  the  tourmaline  is  reprcM-nUti'cly  anr 
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Classdfica-  dral  prism,  and  derivatively  a  trlketlral  prism,  with  the 
,  three  lateral  sides  bevelled. 

*  But,  in  general,  the  chief  or  essential  form  of  a  cry¬ 

stallization  is  determined  bv,  a.  The  largest  planes  j 

b.  The  greatest  regularity  5  c.  The  most  frequent  oc¬ 
currence  of  the  crystallizations  j  d.  The  affinity  to  the 
other  primary  forms  j  e.  The  suitableness  and  peculia¬ 
rity  of  its  modifications  ;  and,yi  The  gi’eatest  simplici¬ 
ty  in  the  mode  of  determination. 

2.  The  transitions  from  one  primary  form  into  an¬ 
other.  These  arise, 

a.  From  the  gradually  increased  extent  of  the  mo- 
difylng  planes,  and  the  decreased  extent  of  the  primary 
planes  ;  or, 

b.  From  a  change  in  the  relative  size  of  the  planes  j 

w, 

c.  From  a  change  in  the  angles  under  which  the 
planes  are  associated  ;  or, 

d.  From  the  convexity  of  the  planes  j  or, 

c.  From  the  aggregation  of  crystals. 

3.  Ihe  difficulties  which  are  opposed  to  the  exact  de¬ 
termination  of  crystals.  These  proceed,  a.  From  their 
compression,  some  planes  being  uncommonly  large  or 
small ;  or,  b.  From  their  penetrating  each  other,  as  in 
tin-stone  crystals  j  or,  c.  From  their  partial  conceal¬ 
ment,  as  in  feldspar,  hoi'iibiciide,  and  garnet  j  or, 

d.  From  their  being  broken,  as  often  happens  in  the 
crystallization  of  precious  stones  j  or,  e.  From  their 
extreme  minuteness. 

C.  The  aggregation  of  crystals.  According  to  this, 
crystals  are  either, 

a.  Single,  in  which  case  they  are,  <t.  Loose  or  de¬ 
tached,  as  in  precious  stones,  cubical  iron  pyrites,  &c. ; 

Inhering  or  inlaying  in  another  mineral,  as  feld¬ 
spar  in  porphyry  j  or,  y.  Adhering,  as  in  quartz  cry¬ 
stals  ;  or, 

^gg^^^goted,  which  are  eltlier  regular  or  irregu¬ 
lar. 

I  «.  Regular  or  determinate  •,  such  are,  i.  Twin  cry¬ 
stals,  as  in  staurollte  or  cross  stone  •,  and,  2.  Triple 
crystals,  as  in  calcareous  spar  and  ruby  :  but  this  is  very 
rare. 

g.  Many  singly  aggregated  crystals,  are  such  crystals 
as  are,  i.  Heaped  upon  one  another,  as  in  calcareous 
and  fluor  spars  •,  2,  Adhering  laterally,  as  in  amethyst 
crptals  5  and,  3.  Implicated  one  in  the  other,  as  in 
gray  antimonial  ore,  and  in  the  hexahedral  prisms  of 
calcareous  spar. 

y.  Many  doubly  aggregated  crystals  are  distributed 
according  to  the  form  they  assume  j  such  as  the  follow¬ 
ing,  are  enumerated. 

1.  Scopiform,  when  aggregated,  needle-like,  and  ca- 
pilliform  crystals  diverge  from  a  common  centre,  as  in 
zeolite,  striated  red  cobalt  ore,  and  capilliform  py¬ 
rites. 

2.  Fasciform,  which  is  composed  of  double  scopiform, 
with  a  common  centre,  as  in  calcareous  spar,  zeolite, 
and  prehnite. 

3.  Acicular  or  columnar.  Elongated,  equally  thick 
prisms  adhering  laterally  together,  are  of  this  descrip¬ 
tion,  as  in  acicular  heavy  spar,  and  a  variety  of  white 
lead  ore. 

4.  In  a  roie, 'like  a  string  of  pearls,  as  in  pyramidal 
crystals  of  qiiartz. 

5.  Bud-like,  in  simple  pyramids  whose  bases  arc  con- 
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nected,  and  whose  joints  are  directed  towards  each 
other,  as  in  bud-like  drusen  of  quartz. 

6.  Globular,  a  casual  aggregation,  consisting  mostly 
of  tables  or  cubes,  arranged  in  a  globular  form,  as  in 
octahedral  iron  pyrites. 

7.  Amygdaloid,  when  tbe  tables  are  externally  ac¬ 
cumulated,  smaller  upon  smaller,  as  in  heavy  spar. 

8.  Pyramidal,  which  takes  place  chiefly  in  prisms 
nearly  parallel,  the  summits  inclining  to  each  other ; 
the  central  prism  being  the  highest,  as  in  calcareous 
spar. 

9.  Rose-like,  composed  of  thin  tables,  on  whose  late¬ 
ral  planes  others  are  assembled,  and  arranged  in  a  rose- 
like  appearance. 

D.  The  magnitude  of  crystals,  which  is  deter¬ 
mined, 

a.  According  to  the  greatest  dimension,  as  tt.  Of  an 
uncommon  size,  in  crystals  which  exceed  two  feet,  as 
jn  quartz  and  rock  crystal ;  g.  Very  large,  from  two 
feet  to  six  inches,  as  in  rock  crystal  and  calcareous 
spar  j  y.  Large,  from  six  to  two  inches,  as  in  iron  py¬ 
rites,  floor  spar,  and  garnet  j  3.  Of  a  middling  size, 
from  two  inches  to  halt  an  inch,  which  are  very  com¬ 
mon  J  e.  Small,  from  half  an  inch  to  one-eighth  of  an 
inch,  also  very  common  j  ^'ery  small,  from  one-eighth 
of  an  inch  to  such  as  may  be  distinguished  by  the  na¬ 
ked  eye,  as  in  corneous  silver  ore,  and  very  small  tin 
stone  crystals  •,  «.  Minute,  whose  form  cannot  be  di¬ 
stinguished  by  the  naked  eye,  as  in  native  gold  and 
green  lead  ore. 

b.  According  to  relative  dimensions,  when  compared 
with  others  j  and  this  is  distinguished  into  Short  or 
low,  and  long  or  high  •,  g.  Broad  and  narrow,  or  lon- 
gated  ;  y.  Thick  and  thin,  or  slender ;  3.  Needle-like 
and  capilliform  j  t.  Spicular,  and  Globular  ortessular. 

4.  Extraneous  external  forms,  or  petrifactions,  which 
are  divided  into  petrifactions  of  animals,  and  petrifac¬ 
tions  of  vegetables. 

A.  Petrifactions  of  animals,  or  zoolites,  as 

a.  Of  the  class  mammalia,  the  parts  of  which  com¬ 
monly  found  are  the  bones,  tlie  teeth,  horns,  and  skele¬ 
tons.  Such  are  the  bones  of  the  elephant  and  the  rhino¬ 
ceros,  which  are  found  in  Siberia,  and  the  bones  of  the 
mammoth  from  Noith  America. 

b.  Of  birds,  petrifactions  of  which  are  very  rare. 
Some  skeletons  of  aquatic  birds  have  been  met  with  in 
limestone  near  Oening. 

c.  Of  amphibious  animals,  such  as  those  of  the  tor¬ 
toise,  found  in  the  same  vicim’ty  as  the  bones  of  the  ele¬ 
phant  ;  of  frogs  and  toads,  in  the  swine  stone  of  Oen¬ 
ing  ;  and  of  an  animal  resembling  a  crocodile  in  alumi¬ 
nous  shale  near  Whitby  in  Yorkshire. 

d.  Of  fishes,  of  which  whole  fishes,  skeletons,  and  im¬ 
pressions,  have  been  found  in  different  places. 

c.  Of  insects,  petrifactions  of  which  arc  not  very 
common,  excepting  insects,  such  as  crabs,  which  have 
been  frequently  observed. 

f.  Of  vermes,  of  which  numerons  petrifactions  are 
found  belonging  to  the  orders  testacca,  Crustacea,  and 
corullina  or  corals. 

B.  Petrifactions  of  vegetables,  which  are  less  nume¬ 
rous  in  the  mineral  kingdom  than  those  of  animals. 
These  are  distinguished  into, 

a.  Petrified  wood,  the  most  usual  of  which  are  pe¬ 
trifactions  of  the  trunk,  branches,  or  roots  of  trees,  and 

commonly 


Part  I. 

Classifica¬ 

tion. 

v— V— » 


Part  I. 

Classifica¬ 

tion. 

I - ^ - 


MINER 

commonly  consisting  of  siliceous  substances,  as  wood- 
stone,  jasper,  horn  stone. 

b.  Impressions  of  leaves  and  plants,  wlilcli  are  not 
uncommon  in  the  strata  of  coal  countries,  particularly 
in  the  shale,  sand  stone,  the  argillaceous  iron  stone,  and 
the  coal  itself. 

II.  The  exterkal  surface,  which  Is  the  second 
particular  generic  character  of  solid  minerals  j  and 
this  is, 

I.  Uneven,  having  irregular  elevations  and  depres¬ 
sions,  as  in  calcedony. 

SL  Granular,  when  the  elevations  are  small,  round, 
and  nearly  equal,  as  in  stalactltical  brown  haematites. 

3.  Drusy,  having  minute,  prominent,  equal  cry¬ 
stals  on  the  surface,  as  in  Iron  pyrites  and  quartz 
crystals. 

4.  Rough,  when  the  elevations  are  minute  and  almost 
imperceptible,  as  in  cellular  quartz. 

5.  Scaly,  when  the  surface  is  composed  of  slender 
splinters  like  scales,  as  in  chrysolite. 

6.  Smooth,  as  in  haematites  and  fluor  spar. 

7.  Streaked,  which  is  either  singly  or  doubly 
streaked. 

A.  Singly  streaked  surfaces  are, 

a.  Transversely,  as  in  rock  crystals  •,  b,  Longitudi- 
lially,  as  in  topaz  and  prismatic  sborl  •,  c.  Diagonally,.as 
in  specular  iron  ore  ^  and  d.  Alternately,  as  In  iron 
pyrites. 

B.  Doubly  streaked,  which  Is, 

a.  Rhnniformly,  or  like  a  feather,  as  In  native  silver 
and  native  bismuth  j  and, 

b.  Retiformhj,  as  in  gray  cobalt  ore. 

8.  Rugose.  Of  sliglrt  linear  elevations,  as  In  calce¬ 
dony. 

III.  The  external  lustre.  In  which  are  to  be 
determined, 

1.  The  Intensity  of  the  lustre,  which  is  distinguished 
Into  different  degrees,  as 

A.  Resplendent,  which  is  the  strongest  kind  of  lustre, 
as  in  native  quicksilver,  galena,  and  rock  crystal. 

B.  Shining,  as  In  gray  copper  ore,  heavy  spar,  and 
pitch-stone. 

C.  Weakly  shining,  as  In  Iron  pyrites,  fibrous  gypsum, 
and  garnet. 

D  Glimmering,  as  in  earthy  talc,  in  the  fracture  of 
flint,  and  of  steatites. 

E.  Dull,  as  in  most  friable  minerals,  as  m  earthy 
lead  ore,  mountain-cork,  chalk,  &c. 

2.  The  kind  of  lustre,  which  is  either  common  or 
metallic. 

A.  The  common  lustre  belongs  chiefly  to  earthy  stones 
and  salts.  It  is  distinguished  into 

a.  Glassy,  as  in  quartz  and  rock  crystal. 

b.  Waxy  or  greasy,  as  in  opal,  and  in  yellow  and 
green  lead  ores. 

c.  Pearly,  as  In  zeolite. 

d.  Diamond,  as  in  white  lead  ore  and  diamond. 

c.  Seniimctallic,  as  in  mica  and  haematites. 

B.  Metallic  lustre,  which  is  peculiar  to  naetals  and 
most  of  their  ores,  as  native  gold  and  native  silver,  eop- 
per  pyrites,  and  galena. 

Appearance  of  the  fracture.. 

Here,  as  In  the  external  appearance,  three  kiuds  of 
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characters  present  themselves  ;  I.  The  internal  lustre  j  Clarafica- 
II.  The  fraciurc  ;  III.  The  form  of  the  fragment.  t'""' 

I.  The  internal  lustre,  the  characters  of  which  are 
to  be  determined  in  the  same  manner  as  the  external 
lustre. 

IF.  The  fracture,  which  Is  either  compact  or  jointed. 

1.  The  compact  fracture,  which  is  distinguished  into 
splintery,  concholdal,  uneven,  earthy,  and  hackly. 

A.  Splintery,  which  is  either 

a.  Coarse  splintery,  as  In  quartz,  prase,  and  jade  ;  or 

b.  Fine  splintery,  as  in  hornstone  and  fine  splintery 
limestone. 

B.  Even,  which  happens  in  minerals  that  are  usually 
opake,  and  have  only  a  glimmering  lustre,  as  in  com¬ 
pact  galena,  calcedony,  and  yellow  camelian. 

C.  Conchoidal,  which  is  distinguished, 

a.  According  to  the  size,  into  large  and  small. 

b.  According  to  the  appearance,  into  perfect  and 
Imperfect  ;  and 

c.  According  to  the  depth,  into  deep  and  flat. 

Flint,  opal,  jasper,  and  obsidian,  afford  examples  of 

the  conchoidal  fracture. 

D.  Uneven,  which  is  either, 

a.  Of  a  coarse  grain,  as  in  copper  pyrites. 

b.  Of  a  small  grain,  as  In  gray  copper  ore,  and- 

r.  Of  a  fine  grain,  as  in  arsenical  pyrites. 

E.  Earthy,  which  is  the  common  fracture  in  cartbc 
and  stones,  as  in  marl,  chalk,  limestone. 

F.  Hackly,  in  which  the  fracture  exhibits  sharp  points, 
which  is  peculiar  to  the  metals,  as  in  native  gold  and 
native  copper. 

2.  The  jointed  fracture.  This  is  divided  into*  the 
fibrous,  striated,  foliated,  and  slaty. 

A.  The  fibrous  fracture,  .in  which  are  to  be  ob¬ 
served, 

a.  Tlie  thickness  of  the  fibres,  as  they  are  coarse,  fine, 
or  delicate,'  as  gypsum,  fine  fibrous  malachite,  and  iu 
wood-tin-ore, 

b.  The  direction  of  the  fibres,  which  are  straight,  as 
in  red  haematites,  and  gray  antimoniah  ore  ;  or  curved, 
as  In  black  haematites,  and  fibrous  rock  salt. 

c.  The  position  of  the  fibres,  which  is  ».  Parallel,  as 
In  rock  salt  ami  amianthus:  /3.  Diverging,  which  is,  I. 
Stelliform,  as  in  black  brnmatltes,  and  fibrous  zeolite  ; 
or,  2.  Scopiform,  as  In  fibrous  malachite  :  or  y.  Promis¬ 
cuous,  as  In  gray  antimonial  ore. 

d.  The  length  of  the  fibres,  which  Is  «.  Long,  as  in 
gypsum  and  amianthus  }  or  Short,  as  In  red  hxma- 
tites. 

B,  Striated,  In  which  are  to  be  considered, 

a.  The  breadth  of  the  striic,  which  are,  Xarrow, 
as  in  azure  copper  ore;  fi.  Broad,  as  in  actynolite and 
hornblende  or  y.  ^  cry  broad,  as  in  sappliire  and  zco- 

litc.  ,  •  .  • 

d.The  direction  oCthcstrlio,  which  Is  either,  m.  Straight, 
as  in  gray  ore  of  manganese  ;  or,  $.  Curved,  a.s  In  zeolite 
and  actynolite. 

c.  The  position  of  the  striae,  which  is  ».  Parallel,  a« 
in  lusbesttis  and  hornblende  ;  fi.  Diverging,  which  is  dis¬ 
tinguished  into  stelliform,  as  in  iron  pyrites  and  zeo¬ 
lite,  or  scopiform,  as  in  actynolila  and  hmeslouc  t  or  •>. 
Promiscuous,  as  in  gray  antimonial  ore  and  actynolite. 

d.  Length  of  thestrur,  as  iK-ing-.  Long  striated,  a*  in 
a<<be8lus  and  gray  antiuiouial  on  )  or  fi.  Short  vtnateJ, 
as  iu  actynolite. 
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C.  The  foliated fracture,  in  which  are  to  be  deter¬ 
mined, 

a.  The  magnitude  of  the  folia,  as  being  at.  Large  fo¬ 
liated,  as  in  mica  and  specular  gypsum.  /3.  Scaly  foli¬ 
ated,  wbich  is  distinguished  into  I.  Coarse,  2.  Small, 
and  3.  Fine  scaly  foliated,  as  in  micaceous  iron  ore 
and  gypsum,  y.  Granularly  foliated,  which  is  distin¬ 
guished  into  I.  Gross,  2.  Coarse,  3.  Small,  and  4.  Fine 
granularly  foliated,  as  in  spany  iron  ore,  blende,  and 
calcareous  spar. 

b.  The  perfectness  of  the  folia,  as  being  «.  Perfectly 
foliated,  as  in  feldspar ;  /3.  Imperfectly  foliated,  as  in 
topaz  ;  or,  y.  Concealed  foliated,  as  in  emerald. 

c.  The  direction  of  the  folia,  which  is  Straight,  as 
in  large  foliated  blende  }  or  /3.  Curv-ed  foliated.  The 
latter  is  distinguished  into  i.  Spherically  curved,  as  in 
hea%y  spar  ;  2.  Undularly  curved,  as  in  talc  ;  3.  Peta- 
loidally  curved,  as  in  galena  ;  or,  4.  Indeterminately 
curved,  as  in  mica  and  specular  gypsum. 

d.  The  passage  or  cleavage  of  the  folia,  which  is, 

<*.  According  to  the  angle  which  one  passage  forms 
with  another  •,  and  this  is  either,  1.  Rectangular,  or,  2. 
oblique  angular  5  or, 

/3.  According  to  the  number  of  the  cleavages,  and  is 
cither, 

I.  A  single  cleavage,  as  in  mica  and  talc  j  2.  A 
double  cleavage,  as  in  feldspar  and  hornblende  j  3.  A 
triple  cleavage,  as  in  calcareous  spar  and  sparry  iron 
ore  ;  4.  A  quadruple  cleavage,  as  in  fluor  spar  ;  5. 
A  sextuple  cleavage,  as  in  yellow,  brown,  and  black 
blende. 

D.  The  slaty  fracture.  In  which  are  to  be  deter¬ 
mined  the  thickness  and  direction  of  the  lamella. 

a.  The  thickness  of  the  lamella,  which  is  eitlier, 
ct.  Thick,  or  Thin  slaty. 

b.  The  direction  of  the  lamella,  as  being  either, 
«.  Straight,  or /3.  Curved  slaty;  the  latter  being  dis¬ 
tinguished  into  I.  Undularly,  or  2.  Indeterminately 
curved. 

In  some  minerals  which  possess  distinct  parts,  two 
kinds  of  fracture  may  be  observed.  Thus,  in  fibrous 
gypsum,  and  in  red  and  brown  hamatites,  both  the 
fibrous  and  foliated  fracture  appear  ;  the  fibres  arc  then 
intersected  by  the  folia  under  a  certain  angle.  In  to¬ 
paz,  the  transverse  fracture  is  foliated,  and  the  longitu¬ 
dinal  fracture  is  conchoidal. 

III.  The  form  of  the  fragments,  which  is  either  re¬ 
gular  or  irregular. 

1.  Regular  fragments,  as  when  they  are, 

A.  Cubical,  as  in  galena  and  rock  salt. 

B.  Rhoniboldal,  in  which  case  the  fragments  are 

a.  Specular  on  all  the  planes,  as  in  heavy  spar ; 

h.  On  four  planes,  as  in  feldspar  and  hornblende  ; 
and, 

c.  On  two  planes,  as  in  specular  gypsum. 

C.  Trapezoidal  fragments,  &c. 

D.  Trihedral  pyramidal  fragments  arc  rarely  to  be 
seen  distinctly,  excepting  in  fluor  spar. 

D.  Dodecahedral  fragments,  as  In  blende. 

2.  Irregular  fragments,  as  when  they  are, 

a,  Cuneiform,  as  in  wood-tin-ore,  and 'malachite. 

B.  Specular,  as  in  amianthus. 

C.  Tabular,  as  in  mica  and  talc. 

D.  Indeterminate,  which  are  the  most  common 
among  solid  minerals,  and  are  distinguished  Into 
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o.  \  ery  sharp  edged,  as  in  obsidian,  common  opal,  ciassifica. 
and  rock  crystal. 

A  Sharp  edged,  as  in  hornstone  and  quartz.  v— --y-— 

c.  Moderately  sharp  edged,  as  In  limestone. 

d.  Rather  blunt  edged,  as  in  steatites  ;  and 

c.  Blunt  edged,  as  in  chalk  and  fullers  earth. 

3.  1  he  appearance  ol  the  distinct  concretions. 

In  determining  this  character,  the  form  of  the  dis¬ 
tinct  concretions,  the  siirlace  ot  separation,  and  the 
lustre  of  separation,  are  to  be  considered. 

I.  Ihe  lorm  of  the  distinct  concretions,  which  is 
either  granular,  lamellar,  columnar,  or  pyramidal. 

1.  Granular,  distinct  concretions  are  distinguished, 

A.  Mith  respect  to  the  form,  into 

o.  Round  gi'anuiar,  which  is  cither  ec.  Spherically 
round,  as  in  roe  stone  and  pisolite  ;  or  Lenticularly 
granular,  as  in  argillaceous  iron  stone;  or  y.  Elongated 
round  granular,  as  in  quartz :  and, 

b.  Angularly  granular,  which  is  either  ct.  Common, 
as  in  galena  and  calcareous  spar;  or  Elongated  an- 
nularly  granular,  as  in  hornblende  and  granular  lime¬ 
stone. 

B.  With  regard  to  the  size  of  the  concretions.  These 
are, 

a.  Gross  granular,  as  in  zeolite  and  blende. 

b.  Coarse  granular,  as  in  mica,  galena,  and  piso¬ 
lite. 

c.  Small  granular,  as  in  roe  stone  and  garnet;  and 

d.  Fine  granular  distinct  concretions,  as  in  granular 
limestone  and  galena. 

2.  Lamellar  distinct  concretions.  The  differences  to 
be  observed  here  are,  with  respect  to  the  direction  or 
form,  and  the  thickness. 

With  respect  to  the  direction  or  form,  they  are 
either, 

a.  Straight  lamellar  :  and  again  either  quite  straighf, 
as  in  some  galena  and  heavy  spar;  or  fortification-like, 
as  in  some  amethyst  and  calcedony. 

b.  Curved  lamellar,  which  is  either  indeterminate,  as 
in  galena  and  specular  iron  ore;  renifoim,  as  in  fibrous 
malachite  and  native  arsenic  ;  or  concentric,  which  is 
either  spherical  concentric,  as  in  calcedony  and  piso¬ 
lite,  or  conically  concentric,  as  in  some  stalactites  and 
hmmatites. 

B.  With  regard  to  the  thickness,  as  being 

a.  \  ery  thick,  the  concretions  exceeding  one-half 
inch,  as  in  amethyst  and  heavy  spar. 

b.  Thick,  the  concretions  being  between  one-half 
and  one-fourth  inch,  as  in  heavy  spar  and  native  ar¬ 
senic. 

c.  riiin,  between  one-fourth  and  one-half  inch,  as  In 
calcedony. 

d.  ^  ery  thin,  from  a  line  to  a  thickness  just  percep¬ 
tible  to  the  naked  eye,  as  in  specular  iron. 

3.  Columnar  distinct  concretions,  whicli  are  distin¬ 
guished  with  regard  to  the  direction,  thickness,  form, 
and  position. 

A.  The  direction,  which  is  either, 

a.  Straight  columnar,  as  in  schorl  and  calcareous  spar, 
and, 

b.  Curved  columnar,  as  in  argillaceous  iron  stone,  and 
specular  iron  ore. 

B.  The  thickness  is  distinguished  into, 

a.  Veiy  thick,  when  the  diameter  exceeds  two  Inches, 
as  in  basalt  and  quartz. 


b.  Thick 
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Classifica-  b.  Thick  columnar,  from  two  inches  to  one-fourth 
tion.  Inch,  as  in  amethyst  and  calcareous  spar. 

' '  V  '  ’  c.  Thin,  from  one-fourth  to  one-half  inch,  as  in  cal¬ 
careous  spar  and  argillaceous  iron  stone. 

d.  Very  thin,  the  thickness  being  less  than  a  line,  as 
in  schorl  and  columnar  argillaceous  Iron  stone. 

C.  The  form  of  the  concretions  being  either 

a.  Perfectly  columnar,  as  in  argillaceous  iron  stone. 

b.  Imperfectly,,  as  in  amethyst. 

c.  Cuneiform  columnar,  as  in  calcareous  spar  and 
arsenical  pyrites. 

D.  The  position  of  the  concretions,  which  is  either 

a.  Parallel  columnar,  as  in  schorlite,  or 

b.  Diverging  or  promiscuous  columnar,  as  in  schorl 
and  arsenical  pyrites. 

4.  Pyramidal  distinct  concretions.  This  form  of  con¬ 
cretion  is  very  rare,  and  has  been  observed  only  in  the 
basalt  of  Iceland,  Faro,  and  Bohemia. 

II.  The  surface  of  separation,  which  is  distinguished 
into 

1.  Smooth,  as  in  wood  tin  ore. 

2.  Rough,  as  In  native  arsenic. 

3.  Uneven,  as  in  galena  and  blende  5  and 

4.  Streaked,  which  is  either, 

A.  Longitudinally  streaked,  as  in  schorl  and  schorlite. 

B.  Transversely  and  fortification-llke,  as  in  amethyst 
and  specular  iron  ore. 

HI.  The  lustre  of  separation.  This  character  is  to 
be  determined  in  the  same  manner  as  the  external 
lustre. 

4.  The  General  Appearance. 

This  comprehends  three  particular  generic  characters, 
the  transparency,  the  streak,  and  the  stain. 

I.  The  transparency,  which  is  distinguished  Into  the 
following  live  degrees. 

1.  Transparent,  which  is  either, 

A.  Common,  as  when  objects  appear  single  through 
a  transparent  mineral  \  or, 

B.  Doubling,  rvhen  objects  appear  double,  as  in  cal¬ 
careous  spar,  or  double  refracting  spar,  jargon,  and 
chrysolite. 

2.  Semitransparent,  as  In  opal  and  calcedony. 

3.  Translucent,  as  in  flint,  cat’s  eye,  and  floor  spar. 

4.  Translucent  at  the  edges,  as  in  hornstone  and  fo¬ 
liated  gypsum. 

5.  Opake,  which  is  peculiar  to  minerals  of  a  metaL'ic 
lustre,  as  In  malachite  and  jasper. 

II.  The  streak,  which  is  either, 

,  I.  Of  the  same  colour,  or, 

2.  Difl'erent  from  that  of  the  mineral,  and  whose  lus¬ 
tre  is  the  same  j  or, 

B.  More  or  less  different. 

In  red  silver  ore  the  streak  is  a  dark  crimson  red  j 
in  cinnabar,  scarlet  red  ;  in  green  lead  ore,  greenish- 
while  j  in  red  lead  ore,  clear  lemon  yellow. 

III.  The  stain.  With  respect  to  this  character,  mi¬ 
nerals  are  distinguished  into  such  as, 

1.  Simply  stain,  and  this  either  strongly  or  weakly, 
as  gray  ore  of  manganese,  and  red  scaly  iron  ore  j  and 
into  such  as 

2.  Both  stain  and  mark,  as  chalk  and  plumbago  }  and 

3.  .Such  as  do  not  stain. 

Characters  for  the  Touch. 

Characters  of  this  description  arc,  hardness,  soli- 
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dity,  frangibility,  flexibility,  and  adhesion  to  the  Clasrifica- 
tongue.  linn. 

I.  The  hardness,  which  is  determined  by  the  follow- 
Ing  degrees. 

1.  Hard,  as  when  a  mineral  gives  fire  with  steel, 
but  cannot  be  scraped  with  the  knife.  This  character 
is  distinguished  into, 

A.  Hard,  when  the  file  makes  a  considerable  Impres¬ 
sion,  as  in  feldspar  and  schorl. 

B.  ^  ery  hard,  on  which  it  makes  a  weak  Impression, 
as  in  rock  crystal  and  topaz. 

C.  Extremely  hard,  on  which  the  file  makes  no  Im¬ 
pression,  as  diamond  and  emery. 

2.  Semihard  may  be  slightly  scraped  with  a  knife, 
but  gives  no  fire  with  steel,  as  red  copper  ore,  blende, 
limestone. 

3.  Soft,  easily  scraped  with  the  knife,  as  in  galena, 
mica,  asbestus. 

4.  ^  ery  soft,  which  receives  an  impression  from  the 
nail,  as  in  gypsum,  chalk,  talc. 

II.  The  solidity,  according  to  which  solid  minerals 
are  distinguished  into, 

1.  Brittle,  when  the  particles  are  in  the  highest  de¬ 
gree  coherent  and  immoveable,  as  in  quartz,  gray  cop¬ 
per  ore,  and  copper  pyrites. 

2.  Sectlle,  when  the  particles  are  coherent  but  not 
perfectly  immoveable  among  one  another,  as  in  plum¬ 
bago  and  galena. 

3.  Malleable,  when  the  integrant  particles  are  cohe¬ 
rent  and  also  more  or  less  moveable  among  one  another, 
as  in  the  most  of  the  native  metals. 

III.  The  frangibility,  with  regard  to  which  solid 
minerals  are  either, 

1.  Vei’y  difficultly  frangible,  as  native  metals,  and 
massive  common  hornblende. 

2.  Difficultly  frangible,  as  in  prase,  massive  quartz, 
and  asbestus. 

3.  Rather  easily  frangible,  as  Iron  pyrites,  vitreous 
copper  ore. 

4.  Easily  frangible,  as  in  galena,  opal,  and  heavy  spar. 

5.  Very  easily  frangible,  as  in  amber  and  pitcoal. 

IV.  The  flexibility,  accordiug  to  which  solid  mine¬ 
rals  are, 

1.  Flexible,  which  is  distinguished  Into, 

A.  Common,  as  in  malleable  minerals,  amianthus, 
gold  ore. 

B.  Elastic,  as  iu  mica,  clastic  mineral  pitch  from 
Derbysliire. 

2.  Inflexible,  such  minerals  as  break  when  the  direc¬ 
tion  of  the  fibres  is  changed. 

'riic  adhesion  to  the  tongue,  according  to  which 
some  minerals  possess  this  property 

j.  .Strongly,  as  In  hydrrqihanc. 

2.  Bather  strongly,  as  In  bole  and  litbomarga. 

3.  \\  eakly,  as  talc. 

4.  Very  weakly,  as  in  clay. 

5.  No  adhesion  at  all,  as  is  the  case  with  tnosl  mi¬ 
nerals. 

Characters  for  the  Jhvring. 

I.  The  sound,  which  is  distingulslitd  into 

1.  Kinging  or  sounding,  as  in  native-  arsenic  and  com¬ 
mon  slate. 

2.  Creaking,  as  In  native  amalgam  whin  pressed  with 
the  finger. 

3.  Hustling. 
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Ciassifica*  3*  Rustling,  as  in  passing  the  finger  over  mountain 
tioa.  cork,  and  farinaceous  zeolite. 

'  "  "  «  2.  Particular  generic  characters  of  friable  minerals. 

The  characters  included  under  this  title,  are  the  ex¬ 
ternal  form,  the  lustre,  the  appearance  of  the  particles, 
"the  stain  and  the  friability. 

I.  The  external  form,  which  is  .either  massive,  as  in 
porcelain  earth  j  interspersed,  as  in  black,  silver  ore  j  as 
a  thick  or  thin  crust,  as  in  black  copper  ore  j  spvmi- 
form,  as  in  red  and  brown  scaly  iron  ores  ;  dendritic, 
as  gray  ore  of  manganese;  or  T'cniform,  as  pure  clay  and 
earthy  talc. 

II.  The  lustre,  which  is  determined  as  in  solid  mine¬ 
rals  ;  but  here  it  is  distinguished, 

1.  With  regard  to  intensity,  as 

A .  Glimmering,  as  in  earthy  talc  and  scaly  ironore ;  and, 

B.  Dull,  as  in  earthy  lead  ore  and  lithomarga. 

2.  With  regard  to  the  kind,  as  it  is  common  or  me- 
<allic. 

III.  The  appearance  of  the  particles,  which  is  cither, 
'  1.  Dusty,  as  in  black  copper  oye,  iroa  ochres. 

2.  Scaly,  as  in  earthy  talc. 

TV.  The  stain  is  distinguished  in  friable  minerals  as 
being  cither 

1.  Strong,  as  in  scaly  iron  ore. 

2.  Weak,  as  In  earthy  lead  ores. 

V.  The  friability,  with  regard  to  which  friable  mi¬ 
nerals  are  either, 

1. ' Pulverulent,  as  earthy  lead  ores,  and  blue  martl.al 
earth. 

2.  Loosely  coherent,  as  scaly  Iron  ore  and  clays. 

'  3.  Particular  generic  characters  of  fluid  minerals. 

These  characters  relate  to  the  external  form,  tlic  lustre, 
the  transparency',  the  fluidity,  and  the  wetting  of  sthe 
fingers. 

I.  The  external  form,  which  is  either, 

I.  In  globules;  and,  2.  Liquiform  ;  both  which  cha¬ 
racters  belong  to  native  mercury. 

II.  The  lustre,  which  is  determined  as  formerly  ex¬ 
plained,  and  Is  either,  i.  Common  ;  or,  2.  Metallic,  as 
in  native  mercury. 

III.  The  transparency,  of  wliich  three  degi'ees  are 
distinguished  in  fluid  minerals:  i.  Transparent,  as  in 
naphtha  ;  2.  .Turbid,  as  in  petroleum  ;  3.  Opake,  as  in 
native  mercury. 

IV.  The  fluidity,  which  is'  characterised  by  being, 
I.  Perfectly  fluid,  as  mercury,  and,  2,  Cohesive,  as  in 
mineral  tar. 

V.  The  wetting  of  the  fingers.  1.  Some  fluid  minerals 

wet  the  fingers,  as  mineral  tar  ;  and,  2.  Some  do  not, 
as  native  mercury.  j 

Remaining  Common  Generic  External  Characters. 

The  remaining  common  generic  characters  are  the 
unctuosity  ;  the  coldness  ;  the  weight ;  the  smell ;  and 
the  taste, 

-  III.  The  unctuosity,  of  which  there  are  four  degrees. 

1.  Meagre,  as  is  the  case  with  most  minerals. 

2.  Rather  greasy,  as  pipe  clay. 

3.  Greasy,  as  fullers  earth  and  steatites. 

4.  Very  greasy,  as  talk  and  plumbago. 

IV.  The  coldness,  which  includes  three  degrees. 

I.  Cold,  having  the  coldness  of  quartz,  as  hornstone, 
jasper,  marble. 

2*  Rather  cold,  as  serpentine,  gypsum, 


Part  I. 

3.  Slightly  cold,  as  amber,  pitcoal,  and  chalk.  Classifica- 

By  this  chai’acter  cut  and  polished  stones  may  bcdls-  tion. 
tinguished,  where  some  of  the  other  characters  are  lost; 
and  by  it  also  natural  gems  may  be  distinguished  from 
those  which  are  artificial.  , 

^  .  The  weight. — This  character  is  most  accurately 
discovered  by  taking  the  specific  gravity  of  a  nilnei  al 
by  means  of  a  hydrostatic  balance.  See  Hydrodyna¬ 
mics.  But  w'hen  this  cannot  be  had  .recourse  to,  ami- 
neial  is  examined  by  lifting  it  in  the  hand,  and  compar¬ 
ing  its  weight,  thus  estimated  by  the  feeling,  with  its 
volume,  by  which  means  an  approximation  may  be 
made  to  its  specific  gravity.  Five  degrees  of  .iliis 
inode  of  estimating  the  weight  of  minerals  have  been 
jissumed. 

^  1,  Supernatant,  such  minerals  as  swim  in  water,  as 
naphtha,  mountain  cork. 

2.  Light,  such  minerals  as  have  a  specific  gravity  be¬ 
tween  1. 000  and  2.eoo,  (taking  ivater  at  i.ooo)  as  am¬ 
ber,  inineral  pitch,  and  pitcoal. 

3.  Rather  heavy,  are  such  minerals  as  have  a  specific 
gravity  between  2.00.0  aiul  4.000,  which  is  the  case 
with  most  kinds  of  stones,  as  amianthus,  rock  crystal, 
mica,  fluor  spar,  diamond. 

4.  Heavy,  when  the  specific  gravity  is  from  4.000  to 
6.000,  as  in  most  metallic  ores,  such  as  gray  copper  ore, 
red  h'lCraatites,  white  lead  ore,  and  in  some  others  as 
heavy  spur. 

5.  Extremely  lieavy,  when  the  specific  gravity  ex¬ 
ceeds  6.000,  which  includes  the  native  metals,  as  native 
gold,  native  copper,  and  native  silver,  and  some  others, 
as.  galena,  tinstone  crystals,  sulphurated  bismuth,  and  vi¬ 
treous  silver  ore. 

VI.  The  smell  is  characteristic  of  only  a  small  num¬ 
ber  of  minerals.  It  is  observed  either, 

1.  Of  itself  without  addition,  and  i?, 

A.  Bituminous,  as  mineral  pitch  and  naphtha. 

B.  Slightly  sulphureous,  as  in  native  sulphur  and  gray 
antimonial  ore. 

C.  Bitterish,  as  in  ochre  kept  close  shut  up  for  some 
time. 

D.  Clayey,  as  in  yellow  chalk. 

_2.  After  breathing  on  a  mineral,  which  should  be  cold 
andrbreathed  upon  strongly  and  quickly,  when  the  smell 
perceived  is, 

A.  Clayey  bitter,  as  in  hornblende  and  some  sle- 
nites. 

3.  After  rubbing  or  striking,  when  the  smell  emit¬ 
ted  is, 

A.  Urinous,  as  in  sw'inestone  after  rubbing. 

B.  Sulphureous,  as  in  pyrites. 

C.  Garlic,  as  in  arsenical  pyrites  and  white  cobalt  ore. 

D.  Empyreumatic,  as  in  quartz  and  pitcoal. 

VII,  The  taste,  which  is  characteristic  of  one  class  of 
minerals,  only,  viz.  the  salts ;  and  it  is  either, 

1.  Sweetish  saline,  as  rock  salt. 

2.  Sweetish  astringent,  as  native  alum. 

3.  Sourish  astringent,  as  native  vitriol. 

4.  Bitter  saline,  as  native  Epsom  salt. 

5.  Cooling  saline,  as  native  nitre. 

6.  Lixivious,  as  native  alkali. 

7.  Urinous,  as  native  sal  ammoniac. 

Beside  the  characters  which  we  have  now  illustrated, 
some  others  are  occasionally  and  successfully  employed 
in  the  description  of  minerals.  These  have  been  brought 
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Classifica-  under  tlie  denomiiiatlon  of  physical,  chemical,  and  em- 
tioii.  pirical  characters. 

’  ~  !•  Physical.  The  most  common  of  the  physical  cha¬ 

racters  Is  the  property  which  some  minerals  possess  of 
exhibiting  signs  of  electricity  and  magnetism.  Some 
minerals  become  electric  by  being  heated,  and  others 
by  friction ;  and  the  electricity  thus  excited  i?  in  some 
vitreous  or  positive,  and  In  others  resinous  or  negative. 
Some  minerals,  too,  and  particularly  some  varieties  of 
iron  ore,  are  distinguished  by  being  attracted  by  the 
magnet.  Such  are  magnetic  pyrites,  and  magnetic  iron 
sand.  By  filing  a  mineral  so  fine  that  the  particles 
shall  swim  on  water,  and  then  applying  a  magnet,  the 
slightest  degree  of  magnetic  effect’  may  he  observed. 
Among  the  physical  properties  of  minerals  also,  may  be 
reckoned  the  phosphorescence,  which  is  produced  by 
friction,  as  in  some  varieties  of  blende  j  or  by  exposure 
to  heat,  as  fluor  spar,  and  some  calcareous  spars.  To 
these  characters  also  belongs  the  peculiar  property  of 
Lemnlan  earth  and  some  other  boles,  which  being 
thrown  Into  water  split  into  pieces  with  a  crackling 
noise  5  and  the  property  of  some  opals  and  other  stones, 
of  acquiring  a  higher  degree  of  transparency  when  they 
are  immersed  in  water,  hence  called  hydrophanes. 

2.  Chemical  characters. — By  some  simple  experi¬ 
ments,  the  nature  of  many  mineral  substances  may  be 
easily  and  quickly  ascertained,  and  particularly  by 
means  of  acids.  Thus,  the  nitrous  acid  is  employed  to 
discover  rvhether  a  mineral  effervesces,  from  which  cha¬ 
racter  the  nature  of  the  mineral  can  be  more  certainly 
known  than  by  any  other.  Ammonia,  or  the  volatile 
alkali,  dissolves  copper,  and  assumes  a  blue  colour.  A- 
cetic  acid  Is  successfully  employed  as  a  test  of  lead, 
which  communicates  to  the  acid  a  sweetish  taste.  By 
means  of  heat,  and  particularly  by  the  use  of  the  blow¬ 
pipe,  much  knowledge  may  be  obtained  of  the  nature  of 
minerals.  Some  are  volatilized  j  in  others  the  colour 
Is  changed  j  and  while  some  are  nearly  fused  at  dif¬ 
ferent  temperatures,  others  burn  with  a  flame  of  pecu¬ 
liar  colours. 

I  3.  Empirncul  characters. — Among  these  characters, 
the  most  common  is  the  peculiar  efflorescence  which 
takes  place  in  some  ores.  In  copper  ores  the  efflores¬ 
cence  is  green  or  blue  *,  in  iron  ores,  brown,  yellow, 
or  red ;  In  cobalt,  peach  blossom  red ;  and  in  arseusic, 
white. 

Characters  for  the  distinction  of  minerals  may  be  ob¬ 
tained  from  the  circumstance  of  certain  minerals  being 
found  generally  accompanying  others  ;  as  native  arsenic 
with  orpiment  j  gray  copper  ore  with  copper  pyrites. 


and  gray  silver  ore ;  red  copper  ore  witli  native  copper  : 
white  cobalt  ore  Is  rarely  found  without  nickel  j  and 
by  attending  to  this  circumstance,  it  will  not  lie  mis¬ 
taken  for  arsenical  pyrites. 

For  the  sake  of  brevity,  Mr  KIrwan,  and  others 
after  him,  have  adopted  a  metliod  of  expressing  some  of 
the  characters  by  means  of  numbers.  The  following 
table  exhibits  some  ot  these  characters  and  correspon¬ 
ding  numbers. 


Resplendent,  denoted  by  the  number 
Sliining 

Weakly  shining 

Climmerinff 

Dull 


4 

3 

2 

I 

o 


Fragments,  when  the  form  is  indeterminate. 
Very  sharp-edged  4. 

Sharp-edged 

Rather  sharp-edged  2. 

Rather  blunt  i. 

Perfectly  blunt  o. 


Transparency. 

Transparent  ^ 

Semitransparent  ^ 

Translucent  .  2 

Translucent  at  the  edges  i 

Opake  0 

Hardness. 

Of  chalk,  denoted  by  - 

Yielding  to  the  nail  ^ 

May  be  scraped  with  a  knife  j 

Yields  more  difficultly  to  the  knife  6 


Scarcely  yields  to  the  knife  7 

Does  not  give  fire  with  steel  8 

Gives  feeble  sparks  with  steel  p 

Gives  lively  sparks  10 


But  it  is  obvious  that  this  abridged  mode  of  expres¬ 
sing  these  characters,  by  means  of  numbers,  ran  only  be 
advantageously  employed  by  those  who  have  made  them¬ 
selves  quite  familiar  with  the  dift'erent  numbers  corres¬ 
ponding  to  the  difl'erent  shades  of  character,  and  who 
can  thus  recollect  them  with  facility  and  precision.  'I'o 
others  this  method  of  description,  by  requiring  constant 
reference  to  the  explanation,  may  prove  rather  embar¬ 
rassing,  so  that  what  is  gained  iii  brevity  may  be  lost  in 
perspicuity.  M  e  propose,  therefore,  still  to  retain  lh« 
verbal  mode  of  expression  In  preference  to  the  numerical. 


Table  of  Minerals  arranged  in  the  order  of  their  Genera  and  Species  each  Genus  being 
divided  into  Families  or  Groupes,  the  characters  of  which  latter  are  derived  from  their 
external  properties  according  to  the  method  of  Werner. 


First  Class. 
EARTHS  &  STONES- 

I.  Diamond  Genus. 
Diamond. 

II.  Zircon  Genus. 
Zircon. 

Hyacinth. 

VoL.  XIV.  Part  I. 


HI.  Siliceous  Genus. 
Chrysolite  Family. 
Chrysoberyl. 

Chrysolite. 

Olivine. 

Coccolite. 

Augite. 

Vesuvian. 


Garnet  P'nmlly. 
liCiicite. 

Melanitc. 

(•arnct. 

H.  Precious. 
b.  (  ummon. 

t.  Bohemian  or  Pyropc. 
flrenatitc  or  Staurulits. 

T 


Ruby  Family. 
Ce^’lanitc. 

Spioellr. 

Sapphire. 
Corundum. 
Adamantine  *pai 
Emery. 


Cla«ifira- 

tiun 
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Classifica* 

tion. 


Schotl  Family. 
Topaz. 

Pyropliysalite. 

Euclase. 

Emerald. 

Beryl. 

Schorlite. 

Schorl. 

a.  Common. 

b.  Electric  or  Toui’ma- 
line. 

Plstazite. 

Zoislte. 

Axinite  or  Thumerstone. 

Qua7'(z  Family. 
Quart  2L. 

a.  Amethyst. 

Common. 

Fibrous. 

b.  Rock  crystal. 

c.  Rose-coloured  or  milk 

quartz. 

d.  Common  quartz. 

e.  Prase. 

f.  Ferruginous  quartz, 

or  iron  flint. 
Hornstone. 

a.  Splintery. 

b.  Concholdal. 

c.  Llgniform. 

Flinty  slate. 

a.  Common. 

b.  Lydian  stone. 

Flint. 

Calcedony. 

a.  Common. 

b.  Carnellan. 

Opal. 

a.  Precious. 

b.  Common. 

d.  Lignlform. 

Mcnilite. 

Jasper. 

a.  Egyptian. 

b.  Ribband. 

c.  Porcelain. 

d.  Common. 

e.  Agate. 
j:  Opal. 

Heliotrope  or  Bloodstone. 
Chrysoprase. 

Plasma. 

Cats  eye. 

Pitchstonc  Family. 
Obsidian. 

Pitchstone. 

Pearlstone. 

Pumice. 

Zeolite  Family. 
Prehnite. 

Ov  Fibrous. 

b.  Foliated. 

Zeolite. 

b.  SJs  ]  Mesotype. 
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c.  Radiated 


?  < 

d.  Foliated  j 


•  Stilbite. 
Cublzlte,  Chabasie  or  A- 


nalcime. 

Cross-stone,  Staurolite. 
Laumonite. 

Hlpyre. 

Natrollte. 

Azurite. 

Lazulite. 

Hydrargllllte. 

Feldepar  Family. 
Andalusite. 

Feldspar. 

a.  Adularia. 

b.  Labradore  stone. 

c.  Common  feldspar. 

d.  Compact. 

e.  Hollow  spar,  chlasto- 

lite. 

Scapolite. 

Arctizite  or  AVernerlte. 
IJiaspoi-e. 

Spodumene. 

Meionite. 

Sommite. 

Ichthyophthalmite. 

IV.  Argillaceous  Genj 
Clay  Family. 

Native  alumina. 

Porcelain  earth. 

Common  clay.  , 

a.  Loam. 

b.  Pipe  clay. 

c.  Potters  clay. 

d.  Variegated  clay. 

c.  Slaty  clay. 

Claystone. 

Adhesive  slate. 

Polishing  slate. 

Tripoli. 

Floatstone. 

Alum  stone. 

Clay  Slate  Family. 
Aluminous  schistus. 

a.  Common. 

b.  Shining. 

Bituminous  schistus. 
Drawing  slate. 

Whet  slate. 

Clay  slate. 

Mica  Family. 
Lepidolite. 

Mica. 

Finite. 

Potstone. 

Chlorite. 

a.  Earthy. 

b.  Common. 

c.  Foliated. 

d.  Schistose. 

Ti  ap  Family. 
Hornblende. 

a.  Common. 

b.  Basaltic. 


c.  Labradore. 

d.  Schistose. 

Basalt. 

Wacken. 

Phonollte  or  Clinkstone. 
Lava. 

Lithomarga  Family. 
Green  earth. 

Lithomarga. 

a.  Friable. 

b.  Indurated. 

Rock  soap. 

Umber. 

Yellow  earth. 

V.  Magnesian  Genus. 
Soap  Stone  Family, 

Native  magnesia. 

Bole. 

Sea  froth. 

Fullers  earth. 

Steatites. 

Figure  stone. 

Talc  Family. 
Nephrite. 

a.  Common. 

b.  Axe-stone. 
Serpentine. 

a.  Common, 

b.  Precious. 
Schlllerstone. 

Talc. 

a.  Earthy. 

b.  Common. 

c.  Indurated. 

Asbestus. 

a.  Mountain  cork. 

b.  Amianthus. 

c.  Common  asbestus. 

d.  Llgniform  asbestus. 
Actynolitc  Family. 

Cyanite. 

Actynolite. 

a.  Asbestous. 

b.  Common. 

c.  Glassy. 

Tremolite. 

a.  Asbestous. 

b.  Common. 

c.  Glassy. 

Smaragdite. 

Sahllte. 

Schalstone. 

VI.  Calcareous  Genus. 
Family  of  Carbonates. 

Agaric  mineral. 

Chalk. 

Limestone. 

«.  Compact. 
a'.  Common. 
y.  Oolite  or  roe-stone. 

b.  Foliated. 

a'.  Granular. 
b'.  Calcareous  spar. 

c.  Fibrous, 
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b'.  Calcareous  sinter,  tion. 
d.  Pisolite  or  pea-stone. 
Calcareous  tufa. 

Foam  earth. 

Slaty  spar. 

Arragonite. 

Brown  spar. 

Dolomite. 

Rhomb  or  bitter  spar. 

Swiriestone. 

Marl. 

a.  Earthy, 

b.  Indurated. 

Bituminous  marl  slate. 

Family  of  Phosphates^ 

Apatite. 

Asparagus  stone. 

Phosphorite. 

Family  of  Fluates.. 

Fluori 

a.  Earthy. 

b.  Compact. 

c.  Fluor  spar. 

Family  of  Sulphates.. 

Gypsum. 

a.  Earthy. 

b.  Compact. 

c.  Foliated. 

d.  Fibrous. 

Selenite. 

Anhydrite. 

Cube  spar. 

VII.  Barytic  GenuSi 
Family  of  Carbonates. 

Wltiierite. 

Family  of  Sulphates. 

Heavy  spar. 

a.  Earthy. 

b.  Compact. 

c.  Granular. 

d.  Foliated. 

e.  Common. 

f.  Columnar, 

g.  Fibrous. 

h.  Bolognian. 

VIII.  Strontian  Genusi 
Family  of  Carbonates. 

Strontites. 

Family  of  Sulphates. 

Celestine. 
a.  Fibrous. 

Foliated. 

Second  Class. 

SALTS. 

I.  Genus  Sulphates. 

Native  vitriol. 

Native  alum. 

Mountain  butter. 

Capillary  salt. 

Native  Epsom  salt. 

Native  Glauber  salt.  , 
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II.  Genus  Nitrates. 
Native  nitre. 

III.  Genus  Muriates. 
Rock  salt. 

a.  Foliated. 

b.  Fibrous. 

Sea  salt. 

Native  sal  ammoniac. 

IV.  Genus  Carbonates. 
Native  soda. 

Native  magnesia. 

V.  Genus  Borates. 
Boracite. 

VI.  Genus  Fluates, 
Cryolite. 

Third  Class. 
COMBUSTIBLES. 

I.  Genus  Sulphur. 
Native  sulphur. 

a.  Common. 

b.  Volcanic. 

II.  Bituminous  Genus. 
Petroleum,  or  mineral  oil. 
Mineral  pitch. 

a.  Elastic. 

b.  Earthy. 

c.  Slagg)^. 

Amber. 

a.  White. 

Yellow. 

Brown  coal. 

a.  Common. 

b.  Bituminous  wood. 

c.  Earth  coal. 

d.  Alum  earth. 

e.  Moor  coal. 

Black  coal. 

a.  Pitch  coal. 

b.  Columnar  coal. 

c.  Slaty  coal. 

d.  Cannel  coal. 

e.  Foliated  coal, 

f.  Coarse  coal. 

Coal  blende. 

a.  Conchoidal. 

b.  Slaty. 

III,  Graphite  Genus. 
Graphite. 

a.  Scaly. 

b.  Compact. 

Mineral  charcoal. 

Fourth  Class. 
METALLIC  ORES. 

I,  Platina  Genus. 
Native  platina. 

II.  Gold  Genus. 
Native  gold. 

a.  Golden  yellow. 

b.  Brass  vellow. 

c.  Grayish  yellow. 

III.  Mercury  Genus. 

Native  mercury'. 

Native  amalgam. 
Corneous  ore  of  mercury. 


Liver  ore  of  mercury. 

a.  Compact. 

b.  Slaty. 

Cinnabar. 

a.  Common, 

b.  Fibrous. 

IV.  Silver  Genu.s. 
Native  silver. 

a.  Common. 

b.  Auriferous. 
Antimonial  silver  ore.  . 
Arsenical  silver  ore. 
Corneous  silver  ore. 

Sooty  silver  ore. 

Vitreous  silver  ore. 

Brittle  vitreous  silver  ore. 
Red  silver  ore. 

a.  Dark  red. 

b.  Bright  red. 

White  silver  ore. 

Black  silver  ore. 

V.  Copper  Genus. 
Native  copper. 

Vitreous  copper  ore. 

a.  Compact. 

b.  Foliated. 

Variegated  copper  ore. 
Copper  pyrites. 

White  copper  ore. 

Gray  copper  ore. 

Black  copper  ore. 

Red  copper  ore. 

a.  Compact. 

b.  Foliated. 

c.  Capillary. 

Brick  red  copper  ore. 

a.  Earthy. 

b.  Indurated. 

Emerald  copper  ore. 
Azure  copper  ore. 

a.  Earthy. 

b.  Indurated. 
Malachite. 

a.  Fibrous. 

b.  Compact. 

Green  copper  ore. 
Ferruginous  green  copper 

ore, 

a.  Earthy. 

b.  Slaggy. 

Micaceous  copper  ore. 

a.  Foliated. 

b.  Lenticular. 

Muriate  of  copper. 

VI.  Iron  Genus. 
Native  iron. 

Iron  pyrites, 
o.  Common, 
b  Radiated. 

c.  Capillary. 

d.  Hepatic. 

M.agnetic  pyrites, 
^lagnetic  iron  ore. 

a.  Common. 

b.  Arenaceous. 

Specular  iron  ore. 


a.  Common. 
c/.  Compact. 
b'.  Foliated. 

b.  Micaceous  iron  ore. 
Red  iron  ore. 

c.  Red  iron  froth. 

b.  Compact. 

c.  Red  haematites. 

d.  Red  ochre. 

Brown  iron  ore. 

a.  Brown  iron  froth, 

b.  Compact. 

c.  Brown  haematites. 

d.  Brown  ochre. 
Sparry  iron  ore. 

Black  iron  ore. 

a.  Compact. 

b.  Black  haematites. 
Argillaceous  iron  stone. 

a.  Red  chalk. 

b.  Columnar  argillace 
ous  iron  stone. 

c.  Granular. 

d.  Common, 

e.  Reniform, 

f.  Pisiform. 

Bog  iron  stone. 

a.  Morassy. 

b.  Swampy. 

c.  Meadow. 

Blue  earthy  iron  stone. 
Green  earthy  iron  stone. 

VH.  Lead  Genus. 
Galena. 

a.  Common. 

b.  Compact. 

Blue  lead  ore. 

Brown  lead  ore. 

Black  lead  ore. 

White  Ipad  ore. 

Green  lead  ore. 

Red  lead  ore. 

Yellow  lead  ore. 

Native  sulphate  of  lead. 
Eartliv  lead  ore, 

a.  Friable. 

b.  Indurated. 

VHI,  Tin  Genus. 

Tin  pyrites. 

Common  tinstone. 
Grained  tin  ore. 

IX.  Bismuth  Genus. 
Native  bismuth. 

Vitreous  bismuth. 

Ochre  of  bismuth. 

X.  Zinc  Genus. 
Blende. 

a.  Yellow. 

b.  Brown, 
r.  Black. 

Calamine. 

a.  Compact. 

b.  Foliated. 

XI.  .\NTIM0NY. 
Native  antimony. 

Gray  ore  of  antimony. 

T  i 


a.  Compact. 

b.  Foliated. 

c.  Radiated. 

d.  Plumose. 

Red  ore  of  antimony. 
W'hite  ore  of  antimony. 
Ochre  of  antimony. 

XII.  Cobalt  Gcnu?>. 
\Vhite  cobalt  ore. 

Gray  cobalt  ore. 

Shining  cobalt  ore. 

Black  cobalt  ochre. 

a.  Friable. 

b.  Indurated. 

Brown  cobalt  ochre. 

Yellow  cobalt  ochre. 

Red  cobalt  ochre. 

a.  Earthy. 

b.  Radiated. 

XIII,  Nickel  Genus. 
Copper-coloured  nickel. 
Nickel  ochre. 

XIV^  Manganese  Genus. 
Gray  ore  of  manganese, 

a.  Radiated. 

'  b.  Foliated, 
r.  Compact. 

d.  Eartliy. 

Black  ore  of  manganese. 
Red  ore  of  manganese. 
XV.  Molybdena  Genus. 
Sulphuret  of  molybdena. 

XVI.  Arsenic  Genus. 
Native  arsenic. 

Ai-bcnical  pyrites. 

a.  Common. 

b.  Argentiferous. 
Orpiment. 

a.  Yellow. 

b.  Red. 

Native  oxide  of  arsenic. 

X  VII.  Tungsten  Genus. 
Wolfram. 

Tungstate  of  lime. 

XV!  II.Titamum  Genus, 
McUHchanitc. 

Octahcdritc. 

Titanitc. 

Ni  grille. 

Brown  ore. 

Iscrinc. 

XIX.  Uranium  Genus. 
Pitchy  ore. 

Micaceous  uranitr. 
Uraiiite  ochre. 

XX.  Tellurium  (Jcdusi 
Native  tellurium. 

Graphic  ore. 

Yellow  ore. 

Black  or  foliated  ore. 

XXI.  Chromium  Genus. 
Needle  ore. 

Oelirr  of  cbromiuiii. 

X  \M.  Cni.UMBIUM  (irn. 

XMII.Tant  VI  iumGciv 
XXI' .  Cerium  (.«nu«. 
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Diamond 

,  .  I.  Genus.  DIAMOND. 

"  "V  —  ■ 

One  Species.  Diamond. 

Id.  Kirwin,  I.  393.  Ze  Di'awia/zi,  Brochant,  II.  153. 
Haiiy,  III.  287. 

Essential  character. — Scratches  all  other  minerals. 

External  characters. — Its  most  common  colours  are 
grayish  T\  hite  and  yellowish  white  j  smoke  gray  and 
yellowish  gray  j  clove  brown  j  sometimes  asparagus 
green,  passing  to  pistachio  green  and  apple  green  j 
sometimes  a  wine  yellow  and  citron  yellow,  and  also 
blue  and  rose  red. 

M  hen  the  diamond  is  cut,  it  presents  a  splendid  and 
varied  play  of  colours,  which  is  one  of  its  most  striking 
characters. 

It  is  found  sometimes  in  rounded  grains,  which  are 
supposed  to  have  been  crystals  with  the  edges  worn  j 
but  it  is  most  frequently  met  with  crystallized. 

The  primitive  form  is  a  regular  octahedron,  the  in¬ 
tegrant  molecule  a  regular  tetrahedron  j  but  the  form 
which  it  commonly  assumes  is  the  spheroidal,  with  48 
curvlllneal  faces,  six  of  which  correspond  to  the  same 
face  of  the  primitive  octahedron.  Besides  this  form 
there  are  various  others,  as  the  double  three-sided  py¬ 
ramid,  the  dodecahedron,  &c.  All  the  modifications 
of  the  crystals  of  the  diamond,  Haiiy  observes,  seem  to 
be  the  eftects  of  its  tendency  to  crystallize  in  a  regular 
figure  of  48  plane  faces,  w  hich,*  if  it  ever  has  existed, 
has  not  yet  been  discovered  ;  and  it  is  easy  to  conceive 
that  this  form  would  be  produced  by  Intermediate  decre¬ 
ments  on  all  the  angles  of  the  nucleus  ;  but  the  devia¬ 
tions  from  this  form  seem  to  have  been  occasioned  by 
its  precipitate  formation. 

1  he  external  lustre  is  from  four  to  one  j  internal 
four.  The  fracture  is  straight  foliated,  with  a  fourfold 
cleavage,  parallel  to  the  faces  of  the  octahedron  ;  trans¬ 
parency  tour  to  three;  hardness  ten;  biittle;  specific 
gravity  Becomes  positively  electric 

by  friction,  even  before  it  is  polished. 

Chemical  character. — 'When  exposed  to  a  sufTitient 
temperature,  it  is  entirely  consumed.  This  has  been 
fully  ascertained  by  the  experiments  of  modern  che¬ 
mists,  from  which  it  is  concluded,  that  the  diamond  is 
entirely  composed  of  pure  carbone.  See  Chemistry. 

Jilr  Boyle  was  the  first,  according  to  Ilerickel,  who 
subjected  the  diamond  to  the  action  of  heat,  and  in  his 
experiments  he  found  that  it  exhaled  very  copious  and 
acrid  vapours.  This  was  about  the  year  1673;  but 
in  the  year  1694  the  experiment  was  repeated  by  the 
mder  of  Cosmo  III.  grand  duke  ofTuscany.  Diamonds 
were  exposed  to  the  heat  of  the  powerful  burning  glass 
of  Tschirnhausen,  the  action  of  which  was  even  aided 
by  means  of  another  burning  glass  ;  and  about  the  end 
v-t  30  seconds  a  diamond  of  20  grains  lost  its  trans- 
,  paiency,  separated  Into  small  pieces,  and  was  at  last 
entirely  dissipated.  The  same  experiment  was  repeated 
r,n  other  diamonds,  always  with  the  same  result,  and 
without  exhibiting  the  least  sign  of  fusion.  Newton, 
in  his  treatise  on  Optics,  has  placed  the  diamond  among 
combustibles,  supposing  that  It  is  a  coagulated  unctu¬ 
ous  substance.  He  had  been  led  to  this  by  observing 
its  extraordinary  refractive  power,  which  in  combusti¬ 
ble  bodies  he  found  to  be  In  a  ratio  considerably  higher 
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than  their  density.  Affording  to  this  general  law  he  ciafsifica- 
concluded,  that  the  diamond  as  well  us  water  contained  tion. 

an  inflammable  principle,  both  of  which  have  since  v 
been  verified.  Newton’s  treatise  was  not  published 
till  1704  ;  but  it  appears  that  part  of  it  was  composed 
and  read  to  the  Royal  Society  In  the  year  1675,  nearly 
20  years  before  the  Florentine  experiments  were  made. 

But  nearly  70  years  before  this  latter  period,  Boetius 
de  Boodt,  in  his  History  of  Stones,  appears  to  have 
been  perfectly  satisfied,  from  an  experiment  which  he 
describes,  that  the  diamond  w’as  of  an  inflammable  na¬ 
ture.  This  document,  which  we  presume  will  gratify 
the  curiosity  of  many  of  our  readers,  is  too  singular  to 
be  omitted.  “  Mastix  deinde  calefierl  parum,  quemad- 
modum  et  adamas  debet,  idque,  ut  imposltus  ac  supra 
positus  mastici  statim  illi  unione  vera  uniatur,  ac  vivos 
undique  radios  a  se  jaccat.  Hanc  unionem  respuunt 
alias  omnes  gemmae  diaphanm — cur  vero  legitimus  ada- 
nias  solus  tincturam  illam  recipiat,  allae  gemmae  non, 
difficile  est  scire.  F.xistimo  mutuum  ilium  et  amicum 
amplexum  propter  shnilitudincm  aliqi/am  quam  habent 
in  materia  et  qualitatibus ;  hoc  est,  tota  utriusque  na- 
tura  fieri,  quod  itaque  mastix  qua’  ignea;  naiurce  est  ada- 
mantl  facile  jungi  possit,  signum  est ;  id  propter  ma- 
terlie  similitiidinem  fieri,  ac  adamantis  matei'iam  ig- 
ncam,  ct  sitlphurcam  esse,  atque  ipsius  humidum  Intrin- 
slcum  et  primogenlum  cujus  beneficio  coagulatus  est, 
plane  fuisse  oleosum  et  igneum,  allarum  vero  gemmarum 
aqueum. — Non  mirum  itaque  si  pinguis,  oleosa,  et  ignea 
masticis  substantia  illi  absque  visus  termino  adpingi  et 
applicarl,  aliis  vero  gemmis  non  possit.”  Eoctius  de 
Boodt,  Gem.  et  Lapid.  Hist.  Hanovim,  1609.  4to.  lib. 
ii.  cap.  I. 

For  the  sake  of  the  English  reader  we  shall  translnte 
this  curious  document.  “If  mastieh  and  the  diamond 
be  exposed  to  heat,  and  brought  into  contact,  they 
enter  into  perfect  union,  and  emit  a  very  lively  flame, 
which  docs  not  take  place  in  any  other  gem.  But  what 
is  the  reason  that  the  diamond  alone  possesses  this  pro¬ 
perty  ?  I  am  of  opinion  that  this  mutual  combination 
arises  from  a  certain  resemblance  which  each  of  the 
substances  possesses  in  its  nature  and  properties  :  on  this 
account,  therefore,  the  mastieh,  which  is  of  a  combusti¬ 
ble  nature,  may  be  united  to  the  diamond  from  a  simi¬ 
larity  in  their  nature,  which  shows  that  the  diamond  Is 
composed  of  combustible  and  sulphureous  matter ;  and 
that  the  humid  and  original  particles  of  its  composition, 
by  means  of  which  it  was  coagulated,  or  assumed  a  so¬ 
lid  form,  have  been  decidedly  of  an  oily  and  inflamma¬ 
ble  nature,  while  those  of  other  gems  have  been  of  an 
aqueous  nature.  It  is  not,  therefore,  surprising  that  the 
fat,  oily,  and  combustible  substance  of  mastieh  may 
enter  into  intimate  union  with  the  diamond,  but  cannot 
be  combined  with  other  gems.” 

Localities,  See. — The  diamond  Is  found  in  various 
places  of  the  East  Indies,  as  in  the  provinces  of  Gol- 
conda  and  Visaponr,  in  the  peninsula  of  Hither  India; 
and  in  the  kingdoms  of  Fegu  and  Siam,  In  the  penin¬ 
sula  of  Farther  India,  and  nearly,  it  is  observed,  in  the 
same  degree  of  latitude.  In  1728  the  diamond  was 
discovered  in  Brasil,  in  the  district  of  Serro-do-Frio, 
which  is  situated  in  the  same  southern  latitude  as  the 
countries  whieh  produce  the  diamond  on  the  north  side 
of  the  equator.  I  he  native  repository  of  the  diamond, 
so  fai'  as  is  known,  is  a  ferruginous  soil,  but  whether  it 

be 
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Classifica-  Ije  piotluceil  oa  the  ?pot  where  it  discovered,  or  have 
tion.  been  transported  from  tlie  place  of  its  origin,  has  not 

'  ■  *  been  ascertained.  It  is  found  also  in  veins  filled  witlr 

soil  of  a  similar  nature.  We  shall  here  add  a  short  his- 
j-  tory  of  the  diamond  mines. 

Diamond  The  diamond  mines  are  found  only  in  the  kingdoms 
mines.  of  Golconda,Visapour,  Bengal,  the  island  of  Borneo,  and 
Brayl.  There  are  four  or  five  mines,  or  rather  three 
mines  and  two  rivers,  whence  diamond.s  are  obtained. 
The  mines  are,  i.  That  of  Raolconda,  in  the  province  of 
Carnatica,  five  days  journey  from  Golconda,  and  eight 
from  Visapour.  It  has  been  discovered  about  200  years. 
2.  That  of  Gani,  or  Coulour,  seven  days  journey  from 
Golconda  eastward.  It  was  discovered  ijo.years  ago 
by  a  peasant,  who  digging  in  the  ground  found  a  na¬ 
tural  fragment  of  25  carats.  3.  That  of  Soumelpour, 
a  large  town  in  the  kingdom  of  Bengal,  near  the  Dia¬ 
mond-mine.  This  is  the  most  ancient  of  all :  it  should 
rather  be  called  that  of  Goual,  which  is  the  name  of 
the  river,  in  the  sand  whereof  these  stones  are  found. 
4.  The  foiyth  mine,  or  rather  the  second  river,  is  that 
of  Succudan,  in  the  island  of  Borneo  j  and,  5.  That  of 
Serro-do-Frio  in  Brasil. 

Diamond-mine  of  "Raolconda. — In  the  neighbour¬ 
hood  of  this  mine  the  earth  is  sandy,  and  full  of  rocks 
and  copse-wood.  In  these  rocks  are  found  several  lit¬ 
tle  veins  of  half  and  sometimes  a  whole  iuch  broad,  out 
of  which  the  miners,  with  a  kind  of  hooked  irons, 
draw  the  sand  or  earth  wherein  the  diamonds  are  j 
breaking  the  rocks  when  the  vein  terminates,  that  the 
track  may  be  found  again,  and  continued.  hen  a 
sufficient  quantity  of  earth  or  sand  is  drawn  forth,  they 
wash  it  two  or  three  times,  to  separate  the  stones.  The 
miners  work  quite  naked,  except  a  thin  linen  cloth 
before  them  j  and  besides  this  precaution,  have  likewise 
Inspectors,  to  prevent  their  concealing  diamonds,  which, 
however,  they  frequently  find  means  to  do,  by  watching 
opportunities  when  they  are  not  observed,  and  swallow¬ 
ing  them. 

Diamond-mine  oi  Gani  or  Coulour. — In  this  mine  are 
found  a  great  number  of  diamonds  from  10  to  40  ca¬ 
rats,  and  even  more.  It  was  here  that  the  famous  dia¬ 
mond  of  the  Great  Mogul,  which  before  it  was  cut 
weighed  793  carats,  was  found.  .  The  diamonds  of  this 
mine  are  not  very  clear:  their  water  is  usually  tinged 
,  with  the  quality  of  the  soil  being  black  where  that  is 
marshy,  I'ed  where  it  partakes  of  red,  sometimes  green 
and  yellow,  if  the  ground  happen  to  l)e  of  those  colours. 
Another  defect  of  some  consequence  is  a  kind  of  greasi¬ 
ness  appearing  on  the  diamond,  when  cut,  which  takes 
off  part  of  its  lustre. — There  are  usually  no  less  than 
6o,000  persons  employed  in  this  mine. 

\Vhen  the  miners  have  found  a  place  where  they  in¬ 
tend  to  dig,  they  level  another  somewhat  bigger  in  the 
neighbourhood  thereof,  and  inclose  it  wltli  walls  about 
two  feet  high,  only  leaving  apertures  from  space  to 
space,  to  give  passage  to  the  water.  Alter  a  few  su¬ 
perstitious  ceremonies,  and  a  kind  of  feast  which  the 
master  of  the  mine  makes  lor  the  workmen,  to  encou- 
r.igc  them,  every  one  goes  to  his  business,  the  men 
digging  the  earth  in  the  place  first  discovered,  and  the 
women  and  children  carrying  it  off  Into  the  other 
walled  round.  They  dig  a  few  feet  deep,  and  till 
such  time  as  they  find  water.  4  hen  they  cease  dig¬ 
ging  ;  and  the  water  thus  found  serves  to  wash  tlie 


earth  two  or  three  time*',  after  which  it  i:  let  out  at  Diamond 
an  aperture  reserved  for  that  end.  'J'liis  earth  being  genus- 
well  wa.shed,  and  well  dried,  they  sift  it  in  a  kind  of  ' 

open  sieve,  and  lastly,  search  it  well  with  the  hands  to 
find  the  diamonds,  'i  bis  mine  is  in  a  ]dain  of  about 
one  league  and  a  half  in  extent,  bounded  on  one  side 
by  a  river,  and  on  the  other  by  a  range  of  lofty  moun¬ 
tains,  which  form  a  semicircle.  It  is  said  that  the  nearer 
the  digging  is  earried  to  the  mountains,  the  diamonds 
are  the  larirer. 

Uiamo7id-77iine  of  Soumelpour,  or  river  Goual. — 
Soumelpour  is  a  considerable  town  near  the  river  Goual, 
which  runs  into  tlie  Ganges.  It  is  from  this  river  that 
all  our  fine  diamond  points,  or  sparks,  called  natural 
sparks,  are  brought.  They  never  begin  to  seek  for 
diamonds  in  this  river  till  after  the  great  rains  are  over, 
that  is,  after  the  month  of  December  and  they  usually 
even  wait  till  the  water  is  grown  clear,  wbicb  is  not  be¬ 
fore  .Tanuary.  The  season  at  hand,  eight  or  ten  thou¬ 
sand  persons,  of  all  ages  and  sexes,  come  out  of  Souinel- 
pour  and  the  neighbouring  villages.  The  most  expe¬ 
rienced  among  them  search  and  examine  the  sand  ot 
the  river,  and  particularly  where  it  is  mixed  with  py¬ 
rites,  going  from  Soumelpour  to  the  very  mountain 
whence  it  springs.  M  hen  all  the  sand  ot  the  river, 
which  at  that  time  is  very  low,  has  been  well  examin¬ 
ed,  they  proceed  to  take  up  that  wherein  they  judge 
diamonds  likely  to  he  found  j  which  is  done  alter  llic 
following  manner:  They  dam  the  place  round  with 
stones,  earth,  and  fascines,  and  throwing  out  the  water, 
dig  about  two  feet  deep :  the  sand  thus  got  is  carried 
into  a  place  walled  round  on  the  bank  ot  the  river. 

The  rest  is  performed  after  the  same  manner  as  at  other 
mines. 

Diamond-mine  in  the  island  of  Borneo,  or  river  of 
Succudan. —  We  are  but  liltfe  acquainted  with  tins 
mine  ,  strangers  being  prohibited  from  having  access  to 
it :  tliough  very  fine  diamonds  have  been  brought  to  Ba¬ 
tavia  by  steallli.  Tliev  were  formerly  imagined  to  be 
softer  than  those  of  the  other  mines  •,  but  experience 
shows  they  are  in  no  resjH-cl  inferior. 

Diamond-mine  of  Serro-do-I  rio. — A  description  ot 
this  mine  was  given  by  D’-Vndrada  in  179^> 
tural  Histoiy  Society  ol  Baris,  llic  mine  is  situated 
to  the  north  of  Villa  Rica,  in  tlie  i8lh  degre-e  of  south 
latitude.  The  whole  country  in  which  the  diamonds 
are  found  abounds  with  ores  oi  iron  ;  and  the  stratum 
of  soil,  immediately  under  the  vegetable  soil,  contains 
diamonds  disseminated  in  it,  and  attached  to  a  gaiiguc 
or  matrix  which  is  more  or  less  ferruginous  ;  but  tht  y 
ajc  never  found  in  veins. 

When  this  mine  was  first  discovered,  the  scareliing  tor 
di.amonds  Wtis  so  successful,  that  the  Boitugucse  nctl 
wliich  arrived  from  Hio  de  Janeiio  in  1730  brought  no 
less  than  l  146  ounces  of  diamonds.  'I'his  unu-ual  quan¬ 
tity  introduced  into  the  market  immediately  redueid  the 

priee  ;  and  to  prtvenl  this  cireuin-tancc  nenrnng,  the 
Borliiguese  government  dctcriniued  to  limit  the  number 
of  men  empioved  in  the  mines.  _  ic 

As  llie  diamond  is  the  barde-l  of  all  substanre  *,  it 
can  only  be  cut  and  polished  by  ilM-lf.  To  bring  itcuii.nc  .1 
to  that  iR-rfei  tion  wide  b  augme  nts  itr  priee  eonsi- 1*’ 
d.  rably,  tin-  lapidarie  s  begin  by  rubbing  s,  veral  against 
eacli  other,  while  lougb;  after  having  first  dm  d  Ui.  m 
to  the  -mis  of  two  woollen  bloek',  thick  mongb  to  ^ 
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Diamosid  lield  in  tiic  band.  It  is  this  powder  thus  rubbed  off 
genus  the  stones,  and  received  in  a  little  box  for  the  purpose, 
- '  that  serves  to  grind  and  polish  them. 

Diamonds  are  cut  and  polished  by  means  of  a  mill, 
which  turns  a  wheel  of  soft  iron  sprinkled  over  with 
diamond-dust  mixed  with  -oil  of  olives.  The  same 
dust,  well  ground,  and  diluted  with  water  and  vine¬ 
gar,  is  used  in  the  sawing  of  diamonds ;  which  is 
performed  with  an  iron  or  brass  wire,  as  fine  as  a  hair. 
Sometimes,  in  lieu  of  s.awing  the  diamonds,  they  cleave 
them,  especially  if  thei  e  be  any  large  shivers  in  them. 

The  method  of  cutting  and  polishing  the  diamond 
was  not  discovered  till  tho  15th  century.  The  dia¬ 
monds  which  Wi  re  employed  as  ornaments  before  that 
period,  were  in  their  rough  and  natural  state.  The 
invention  is  ascribed  to  Louis  Berguen,  a  native  of 
JBruges,  who  in  the  year  1476,  cut  the  fine  diamond  of 
Charles  the  Bald,  duke  of  Burgundy,  wdiicli  he  lost  the 
same  year  at  the  battle  of  Morat.  This  diamond  was 
then  sold  for  a  crown,  but  afterwards  came  into  the 
possession  of  the  duke  of  Florence. 

,  The  first  water  in  diamonds  means  the  greatest  pu¬ 
rity  and  perfection  of  their  complexion,  which  ought  to 
be  that  of  the  purest  water.  AVhen  diamonds  fall  short 
ot  this  perfection,  they  are  said  to  be  of  the  second  or 
third  water,  &c.  till  the  stone  may  be  properly  called  a 
17  colnnrcd  one. 

Of  esUraat-  The  v.alue  of  diamonds  is  estimated  by  Mr  Jefferies 
by  the  following  rule.  He  first  supposes  the  value  of 
a  rough  diamond  to  be  settled  at  2I.  per  carat,  at  a 
medium  j  then  to  find  the  value  of  diamonds  of 
greater  weights,  multiply  the  square  of  their  weight 
by  2,  and  the  product  is  the  value  required.  E.  g.  to 
find  the  value  of  a  rough  diamond  of  two  carats : 
2X  ?=4,  the  square  of  the  weight;  which,  multiplied 
by  two,  gives  81.  the  true  value  ot  a  rough  diamond 
of  two  carats.  For  finding  the  value  of  manufactured 
diamonds,  he  supposes  half  their  weight  to  be  lost  in 
raaiiufiicturlng  them  ;  and  therefore,  to  find  their  value, 
we  must  multiply  the  square  of  double  their  weight 
by  2,  which  will  give  their  true  value  in  pounds.  Thus, 
to  find  the  value  ot  a  wrought  diamond  weighing  two 
carats  ;  w»e  first  find  the  square  of  double  the  weight, 
viz.  4x4^6;  then  16x2=32.  So  that  the  true 
value  of  a  wrought  diamond  of  two  carats  is  32I.  On  - 
these  principles  Mr  Jefferies  has  constructed  tables  of 
the  price  of  diamonds  from  i  to  100  carats. 

Celebrated  The  greatest  diamond  ever  known  in  the  world  is 
diamonds,  one  belonging  to  the  king  of  Portugal,  whicli  was 
found  in  Brasil.  It  is  still  uncut  :  and  Mr  Magellan 
informs  us,  that  it  was  of  a  larger  size  ;  hut  a  piece 
was  cleaved  or  broken  ofi  by  the  ignorant  countryman, 
who  chanced  to  find  this  great  gem,  and  tried  its  liard- 
iie.ss  by  the  stroke  of  a  large  hammer  upon  the  anvil. 

This  prodigious  diamond  weighs  1680  carats:  and 
altlioiigh  it  is  uncut,  Mr  Borne  de  I’lsle  savs,  that  it  is 
valued  at  224  millions  sterling  ;  which  gives  the  esti¬ 
mation  of  79>.36  iihout  80  pounds  sterling  for  each 
carat :  viz.  for  the  multiplicand  of  the  square  of  its 
whole  weight.  But  even  in  case  of  any  error  of  the 
press  in  this  valuation,  if  we  employ  the  general  rule 
above  mentioned,  this  great  gem  must  be  worth  at  least 
5,644,800  pounds  sterling,  which  are  the  product  of 
:t68o  by  two  pounds,  viz.  much  above  five  millions 
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and  a  half  sterling.  But  this  gem  is  supposed  by  some  classiilca 
to  be  a  w'hite  topaz.  tjon 

The  famous  diamond  which  adorns  the  sceptre  of^“”w^~” 
the  empress  of  Russia  under  the  eagle  at  the  top  of  it 
weighs  779  carats,  and  is  worth  at  least  4,854,728 
pounds  sterling,  although  it  hardly  cost  135,417  gui¬ 
neas.  This  diamond  was  one  of  the  eyes  of  a  Mala- 
barian  idol,  named  Schan'ngham.  A  French  grenadier, 
who  had  deserted  from  the  Indian  service,  contrived 
so  well  as  to  become  one  of  the  priests  of  that  idol, 
from  which  he  had  the  opportunity  to  steal  its  eye  :  he 
run  away  to  the  English  at  Triihinopoly,  and  thence 
to  Madras.  A  ship-captain  bought  it  for  twenty 
thousand  inpecs  :  afterwards  a  Jew  gave  seventeen  or 
eighteen  thousand  pounds  sterling  for  it  :  at  last  a 
Greek  merchant  named  Gregory  iSnffr-as,  offered  it  to 
sale  at  Amsterdam  In  the  year  1766  :  and  Prince  Or- 
loff  made  this  acquisition  for  his  sovereign  the  empress 
of  Jinssla.  This  diamond  is  of  a  flattened  oval  form  and 
of  the  size  of  a  pigeon’s  egg. 

Hie  diamond  of  the  Great  Mogul  is  cut  in  rose  '; 
weighs  279/0  carats,  and  it  is  worth  380,000  guineas. 

This  diamond  has  a  small  flaw  underneath  near  the 
bottom  :  and  T'avernier,  page  389,  who  examined  it^ 
valued  the  carat  at  1 50  French  livres.  Before  this 
diamond  was  cut,  it  weighed  793^  carats,  according  (0 
Rome  de  I’lsle  :  but  Tavernier,  page  339,  of  his  se¬ 
cond  volume,  says  that  it  weighed  900  carats  before 
it  was  cut.  It  this  be  the  very  same  diamond,  its  loss 
by  being  cut  was  very  extraordinary. 

Another  diamond  of  the  king  of  Portugal,  which 
weighs  21  ?  carats,  is  extremely  fine,  and  is  worth  at 
least  369,800  guineas. 

I'lic  diamond  of  the  grand  duke  of  Tuscany,  now 
of  the  cniiicror  of  Germany,  weighs  139^  carats  ;  and 
is  worth  at  least  109,520  guineas.  Tavernier  says, 
that  this  diamond  has  a  little  hue  of  a  citron  colour; 
and  he  valued  it  at  135  Uvres  (onrnotses  the  carat. 

Robert  de  Berqueii  says,  that  this  diamond  was  cut 
into  two  :  that  the  grand  Turk  had  another  of  the 
same  size  :  and  that  there  were  at  Bisnagar  two  large 
diamonds,  one  ot  250  and  another  of  140  carats. 

The  diamond  of  the  late  king  of  France,  called  the 
Pitt  or  Bcgent,  weighs  136^  carats  :  this  gem  is  worth 
at  least  208,333  guineas,  although  it  did  not  cost  above 
the  half  of  this  sum.  Patrin  says,  that  it  is  believed  to 
he  at  Berlin,  (I.  226.)  and  we  may  add,  that  it  has  pro¬ 
bably  been  carried  back  to  France  among  other  .spoils. 

The  other  diamond  of  the  same  monarch,  call¬ 
ed  the  Sancy,  yvciglis  55  carats  ;  it  cost  25,000  gui¬ 
neas  :  and  Mr  Duten  says,  that  it  is  worth  much  above 
that  price. 

Bv.Uiant  DiAiioNn,  is  that  cut  in  faces  both  at  top 
and  bottom  ;  and  whose  table,  or  principal  face  at  top, 
is  flat.  To  make  a  complete  square  1  rilllant,  if  the 
rongli  diamond  he  not  found  of  a  square  figure,  it  must 
he  made  so  ;  and  if  the  work  is  perfectly  executed,  the 
length  of  the  axis  will  be  equal  to  the  side  of  the  square 
base  of  the  pyramid.— Jewellers  then  form  the  table 
•  and  collet  by  dividing  the  block,  or  length  of  the  axis, 
into  18  parts.  They  take  /.g.  from  the  upper  part,  and 
tV  the  loyver.  This  gives  a  plane  at  distance 
from  the  girdle  for  the  table;  and  a  smaller  plane  at 

distance  from  the  collet ;  the  breadth  of  which  will 

be 
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Classifica-  be  y  of  the  breadth  of  the  table.  In  this  state  the  stone 
tion.  is  said  to  be  a  complete  square  table  diamond. — The 
brilliant  is  an  improvement  on  the  table-diamond,  and 
■was  Introduced  within  the  17th  century  according  to 
Mr  Jefferies. 


has  been  found  in  Norway,  in  a  rock  composed  of  feld¬ 
spar  and  hornblende. 

Uses. — The  zircon  is  employed  as  a  precious  stone, 
and  particularly  as  an  ornament  in  mourning. 


Zircon 

gcnu&. 


2.  Species.  Hyacinth. 


II.  Genus.  ZIRCON. 

I.  Species.  Zircon. 

•  Jargon,  Kirw.  I.  257.  Zircon,  Hauy.  II.  465.  Id. 

Brochant,  I.  159. 

Essen.  Char. — Its  specific  gravity  about  4.4  5  the 
joints  natural,  some  of  whicli  are  parallel,  and  others 
are  oblique  to  the  axis  of  the  crystals. 

E.vter.  Char  — Colours  reddish  and  yellowish,  green¬ 
ish,  greenish  yellow,  and  whitish.  The  colour  in  gene¬ 
ral  varies  from  green  to  gray,  and  is  most  commonly 
pale ;  and  the  polished  stone  exhibits  in  some  degree 
the  play  of  colours  of  the  diamond. 

It  is  found  in  rounded,  angular,  or  flattened  grains, 
or  in- small  angular  fragments  with  notched  edges,  and 
also  crystallized.  The  primitive  form  is  an  octahedron 
with  Isosceles  triangles,  and  the  integrant  molecule  is 
an  irregular  tetrahedron.  The  following  are  the  most 
common  forms  of  its  crystals. 

1.  A  prism  with  four  rectangular  faces,  each  base  of 
which  has  a  pyramid  with  four  faces  placed  on  the  four 
lateral  faces,  which  terminates  sometimes  in  a  line,  but 
most  frequently  in  a  point. 

2.  The  preceding  ciystal,  in  which  the  opposite  late¬ 
ral  edges  of  the  prism  are  truncated. 

3.  The  crystal  (i.)  in  which  the  edges  of  the  faces 
of  the  pyramid  are  bevelled. 

4.  The  crystal  (i.)  having  the  lateral  edges  of 
the  prism,  and  the  summit  of  the  pyramid  trun¬ 
cated. 

5.  The  crystal  (i.)  in  which  the  angles  between  the 
prism  and  the  pyramid  are  bevelled. 

6.  A  prism  with  four  faces,  having  the  two  opposite 
narrow,  and  the  two  others  broad. 

7.  A  double  pyramid  with  four  faces,  with  the  edges 
t)f  the  common  base  truncated. 

8.  The  perfect  octahedron  with  obtuse  angles. 

The  crystals  are  commonly  small  •,  the  surface  smooth, 
but  that  of  the  angular  fragments  is  rough.  Lustre,  3 
and  4  j  Internal  lustre  4  and  3  j  somewhat  vitreous,  or 
approaching  to  that  of  the  diamond.  Fracture  imper¬ 
fect  or  flat  conchoidal ;  fragments,  3.  Transparency»  4» 
3.  Causes  double  refraction.  Hardness,  9  j  brittle. 
Spec.  grav.  4  416  to  4.47CO. 

Chem.  Char. — Infusible  by  the  blow-pipe  ■without  ad¬ 
dition,  but  with  borax  it  forms  a  transparent  colourless 
glass.  The  following  are  its  constituent  parts. 


Zirconia, 

70 

Silica, 

26 

Iron, 

1 

Loss, 

3 

•  100 

Localities. — The  zircon  was  first  found  in  Ceylon,  ac¬ 
companied  with  crystals  of  spinelle  and  tourmaline,  in  a 
river  near  the  middle  of  the  island  j  and  more  lately  it 


Id.  Kirw.  I.  257.  Zircon,  Hauy,  II.  465.  L' Hyacinthe, 

Brochant,  I.  163. 

Essen.  Char. — The  same  as  the  first  species. 

Exter  Char. — The  most  common  colour  is  tvbat  is 
called  hyacinth  red,  blood  red,  and  yellowish  brown. 

It  is  found  in  rounded  grains,  and  frequently  in  cry¬ 
stals,  the  primitive  form  of  which  is  the  same  as  the  first 
species.  The  crystals  are, 

1.  A  prism  with  four  faces. 

2.  The  same  slightly  truncated  on  its  edges. 

3.  The  double  pyramid  with  four  faces,  or  a  very  ob¬ 
tuse  octahedron,  which  is  a  rare  variety. 

4.  A  prism  with  six  faces,  each  base  of  which  Is  ter¬ 
minated  by  an  acumination  with  three  faces,  piared  al¬ 
ternately  on  the  three  lateral  edges,  forming  the  .uOm-> 
boidal  dodecahedron. 

The  crystals  are  commonly  small,  the  surface  smooth ; 
external  lustre,  3,  4’,  internal,  4;  greasy,  fracture 
straight  foliated  5  cleavage  double,  rectangular  j  frag¬ 
ments,  3  j  transparency,  4,  2  j  causes  double  retraction; 
hard  and  brittle ;  unctuous  to  the  touch  when  cut ; 
spec  grav.  4.385  to  4.620. 

Chem.  Char. — By  the  action  of  the  blow-pipe  the 
hyacinth  loses  its  colour,  but  retains  its  transparency. 
It  is  infusible  without  borax,  which  converts  it  into  a. 
transparent  colourless  glass. 

Constituent  Parts. 


From  Ceylon. 


Zirconia,  ,  70 

Silica,  25 

Oxide  of  iron,  0.5 
Loss^  4*5 


From  Expailly. 


64.5  66 

32 

2  2 

1.5  I 


100  Klap.  lOoVauq.  lOO^auq. 

Localities. — It  is  found  In  Ceylon  in  similar  situations 
with  the  former;  In  Brazil,  Bohemia, and  in  the  rivulet 
Expailly,  ill  Velay  in  France  ;  aud  also  in  the  neigh¬ 
bourhood  of  Pisa  in  Italy. 

Uses. — .\s  It  is  susceptible  of  a  fine  polish,  the  hya¬ 
cinth  has  been  ranked  among  precious  stones. 

Remarks. — The  analogy  between  the  crystalline 
forms  of  the  zircon  and  hyacinth  ;  their  double  retrac¬ 
tion  ;  the  similarity  of  their  other  characters,  and  parti¬ 
cularly  the  results  of  chemical  analysis,  have  led  Hauy 
to  form  them  into  one  species. 

A  variety,  under  the  name  of  cinnamon  stone,  ha* 
been  considered  as  a  distinct  species  ;  but  the  difl'erence* 
are  so  very  slight,  that  it  may  be  included  in  the  descrip¬ 
tion  of  the  preceding. 


III.  Genus.  SILICEOUS. 


1.  Species.  Chrysoberyl. 

Id.  Emm.  ^Vid.  LenZ-  Kirw.  ChtysopaU,  I.am.  Cy- 
mop/utne,  Hauy. 

Exter.  Char. — The  colour  i»  an  asparagus  green ; 

pa*su>{ 
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Siliceous  passing  sometimes  to  a  greenish  white,  and  sometimes  to 
genus,  an  olive  green  ; '  sometimes  bright  brown  and  yellowish 
brown,  passing  to  yellowish  gray ;  affords  a  feeble 
change  of  colour  from  bluish  to  milky  white. 

It  is  found  in  angular  or  rounded  grains,  which  ap¬ 
pear  to  have  been  water  worn  j  and  in  crystals,  exhi¬ 
biting,  I.  A  table  with  six  faces,  elongated,  of  various 
thickness,  truncated  on  the  terminal  edges.  2.  A  prism 
with  four  rectangular  faces.  3.  A  prism  with  six  faces, 
of  which  four  are  broader  and  two  are  narrower  oppo¬ 
site  to  each  other. 

The  grains  are  slightly  rough,  and  have  a  consider¬ 
able  external  lustre.  The  crystals  are  striated  length¬ 
wise  on  their  lateral  faces  *,  the  other  faces  are  smooth ; 
lustre  external  very  shining — internal  the  same,  inter¬ 
mediate  between  that  of  the  diamond  and  the  vitreous 
lustre. 

The  fracture  is  in  all  directions  perfectly  conchoidal  j 
the  fragments  are  indeterminate  with  sharp  edges.  It 
has  little  transparency,  but  a  considerable  degree  of 
hardness.  Spec.  grav.  3.698  to  3.719  Wern.  3.710 
Klap.  3.796  Hauy. 

Chem.  Char. — It  is  infusible  without  addition  by  the 
action  of  the  blow-pipe.  By  Klaproth’s  analysis,  the 
following  are  its  constituent  parts. 


Alumina, 

71-5 

Silica, 

18 

Lime, 

6 

Oxide  of  iron. 

*•5 

Less, 

3 

100 

Localiticx. — Brazil,  Ceylon,  Siberia. 

Uses. — The  hardness  of  the  chrysoberyl,  and  change 
•of  colour  whlcli  it  exhibits,  have  procured  it  a  place 
imong  precious  stones  of  inferior  value.  It  is  known  in 
commerce  under  the  name  of  changeable  opal  or  oriental 
chrysolite. 

2.  Species.  Chrysolite. 

Id.  Emm.  Wld.  Lenz.  Mus.  Lesk.  Klrw.  Peridot, 

Daub.  Hauy. 

Exter.  Char. — The  most  common  colour  is  a  bright 
pistachio  green,  passing  to  an  olive  green  j  sometimes 
of  a  bright  asparagus  or  clear  meadow  green  ;  rarely 
the  green  approaches  to  brown  and  almost  to  a  cherry 
red. 

It  is  found  in  angular  fragments  with  the  edges  a 
little  notched,  or  in  rounded  grains,  or  in  crystals  hav¬ 
ing  the  angles  and  edges  a  little  notched.  The  forms 
of  its  crystals  are,  i.  A  large  rectangular  pi’lsm  having 
its  lateral  edges  truncated  and  sometimes  bevelled,  and 
terminated  by  a  six-sided  prism,  of  which  two  opposite 
sides  are  placed  on  the  small  latei'al  faces  of  the  prism. 
The  four  others  on  the  lateral  truncated  faces,  the 
latter  forming  a  more  acute  angle  than  the  two  for¬ 
mer. 

2.  The  next  form  varies  from  the  preceding.  In  hav¬ 
ing  two  additional  terminating  faces,  placed  on  the 
broad  faces  of  the  prism,  each  of  which  is  consequently 
situated  between  two  of  the  planes  corres])onding  to  the 
•'runcated  planes. 
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3.  In  another  variety  the  summit  of  the  pyramid  is 
truncated  by  a  convex  cylindrical  plane,  the  convexity 
of  which  passes  from  one  of  the  small  opposite  lateral 
planes  towards  the  other. 

4.  In  some  instances  th.e  crystals  are  so  small,  that 
the  same  lateral  faces  almost  entirely  disappear,  while 
the  two  larger  assume  a  curved  form,  giving  such  crys¬ 
tals  a  tabular  appearance. 

I  he  external  surface  of  the  angular  fragments  and 
of  the  rounded  crystals  is  scaly,  which  affords  an  essen¬ 
tial  character  to  this  mineral.  The  small  lateral  planes 
are  smooth,  the  broad  ones  are  distinctly  striated  length¬ 
wise.  Externally  the  surface  is  shining  j  Internallv 
shining  and  vitreous. 

I  he  fracture  in  all  directions  is  perfectly  conchoidal; 
the  form  of  the  fragments  is  indeterminate,  with  very 
sharp  edges.  It  is  almost  always  transparent,  and  re¬ 
fracts  double ;  it  is  not  so  hard  as  quartz.  Brittle. 
Spec.  grav.  3.340  to  3.420  Wern.  3.428  Hauy. 

Cheni.  Char. — By  the  action  of  the  blow-pipe  it  Is 
fused  with  borax  without  effervescence,  and  affords  a 
greenish,  transparent  glass. 

Constituent  parts. 

Crystallised.  Cut. 

Silica,  38  39 

Magnesia,  39.5  43.5 

Oxide  of  iron,  19.  ip 

Loss,  3.5 


Crystallised. 

38 

50-5 

9-5 


100  Klap.  100.5  ^a^uq.  100  Vauq. 

Localities,  &c. — This  mineral  is  brought  from  the 
Levant,  but  it  is  not  known  whether  it  is  found  in  Asia 
or  Africa.  It  has  been  discovered  in  Bohemia  ;  and 
crystallised  specimens  included  in  a  kind  of  lava  have 
been  brought  from  the  isle  of  Bourbon.  As  it  is 
usually  found  in  rounded  fragments,  in  the  midst 
of  earthy  substances,  its  relative  situation  is  scarcely 
known. 

The  chrysolite  has  been  often  employed  for 
various  purposes  as  a  precious  stone,  but  as  it  possesses 
no  great  degree  of  hardness,  it  is  not  much  esteemed. 

Substances  of  a  veiy  different  nature  have  been,  at 
different  times,  described  under  the  name  of  Chrysolite. 
It  appears  that  the  yellow  chrysolite  of  the  ancients  is 
the  same  with  our  topaz,  and  that  their  green  topaz  is 
our  chrysolite.  Plin.  lib.  xxxvii.  cap.  8. 

3.  Species.  Olivine. 

Id.  Emm.  Wid.  Lenz.  Kirw.  Lameth.  Chrysolite 
en  grains  irreguliers,  De  Born.  Peridot  Graniili- 
forme,  Hauy.  Chrysolith  des  Volcans,  of  many  mi¬ 
neralogists. 

Exter.  Char. — The  mos£  common  colour  Is  a  bright 
olive  green,  sometimes  of  an  apple  green,  pistachio,  or 
mountain  green  ;  a  wine,  honey,  or  orange  yellow, 
and  sometimes  also  a  reddish  brown,  and  brownish 
black  ;  but  these  latter  varieties  are  rare.  It  is  found 
in  rounded  pieces,  from  the  size  of  the  head  to  that 
of  a  grain  of  millet,  most  commonly  Included,  and 
disseminated  In  basalt.  It  has  been  found  crystal¬ 
lized. 


Internally, 
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Internally,  tltis  mineral  varies  in  its  lustre  between 
shining  and  weakly  shining;  in  the  yellow  varieties  the 
lustre  is  between  vitreous  and  resinous. 

The  fracture  is  more  or  less  conchoidal  ;  sometimes 
nneven  ;  the  shape  of  the  fragments  is  indeterminate, 
with  sharp  edges.  The  rounded  pieces  of  a  certain 
size  are  composed  of  distinct  granular  concretions, 
with  small  grains. 

It  is  sometimes  transparent,  and  varies  to  semitrans¬ 
parent  and  translucent.  It  is  brittle,  and  not  so  hard 
as  quartz.  Spec.  grav.  3.225  to  3.265. 

Chan.  Char. — Olivine  is  infusible  by  the  action  of 
the  blow-pipe  ;  In  nitric  acid  it  loses  its  colour,  giving 
to  the  liquid  a  pale  yellow  colour. 

Constitvent  Parts.  Klaproth. 


Silica, 

48  to 

52.0 

52 

Magnesia, 

37 

38-5 

37-75 

Lime, 

00.25 

00-25  • 

0.25 

Oxide  of  Iron, 

12-5 

11. 

10.75 

Loss, 

2.25 

— 

100.00 — 

■102.75 

100.75 

Localities,  8cc. — Olivine  Is  found  In  different  coun¬ 
tries,  as  In  Bohemia  and  Saxony,  and  In  Vivarais  in 
France,  and  -most  commonly  in  rounded  pieces  in  the 
navitles  of  basalt.  Brochant  says  that  It  has  not  been 
discovered  in  the  basalts  of  Ireland,  England,  Sweden, 
•Norway,  and  Italy.  AVe  have,  however,  collected 
specimens  of  olivine  among  the  basaltic  rocks  of  the 
Giant’s  Causeway'  in  Ireland. 

Olivine  and  chrysolite  are  considered  by  Ilany  as 
one'specles,  and  described  under  the  name  peridot. 

4.  Species.  •CoccoLiTE. 

Coccolithe,  Brochant,  li.  504.  Haiiy,  Iv.  335.  D’An- 

drada.  Nich.  4to.  Jour.  v.  495. 

E.rtcr.  Char. — Colour,  meadow  green,  olive,  or 
blackish  green.  It  is  found  in  masses  which  are  com¬ 
posed  of  separate  pieces,  granular,  in  small  grains, 
which  may  be  easily  separated  ;  these  grains  are  angu¬ 
lar,  and  discover  some  appearance  of  tendency  to  cry¬ 
stallization- 

Lustre,  resplendent,  vitreous;  fracture  foliated; 
cleavage  double,  as  examined  by  Ilaily,  but  single  ac¬ 
cording  to  D’Andrada:  it  is  hard,  scratches  glass;  the 
grains  are  often  translucent.  Spec.  grav.  ^-$16  to 

3*373' 

Chem  Char. — Coccolite  Is  Infusible  without  addition 
before  the  blow-pipe.  ^\ith  borax  it  melts  into  a  pale 
yellow  transparent  glass,  and  with  carbonate  of  potash 
'jnto  an  olive  green  vesicular  glass. 

Constituent  Parts. 


Silica, 

50.0 

liime. 

24.0 

Magnesia, 

1 0.0 

Oxiilc  of  iron. 

7.0 

Oxide  of  manganese. 

3-0 

Alumina, 

J-5 

Loss, 

4-5 

1  30 
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Localities. — It  is  found  in  the  inin  mines  of  Hcl- 
Icsta  and  Assebo  in  Sudermania,  at  Nirica  in  Sweden, 
and  near  iii’eudal  in  Norway. 

5.  Species.  Aucite. 

Octahedral  Basaltine,  Kirw.  i.  219.  L'Auptc,  Bro¬ 
chant,  i.  179.  Pyrojecne,  Haiiy,  Hi.  80. 

Essen.  Char. — Divisible,  parallel  to  the  sides  of  an 
oblique  rhomboldal  prism,  of  about  92®  and  8S”,  which 
is  subdivided  in  the  direction  of  the  great  diagonals  of 
the  bases. 

Exter.  Char. — Colour,  olive  green,  black,  white,  and 
gray.  It  is  found  sometimes  in  rounded  pieces,  and  i« 
grains,  but  most  frequently  crystallized.  The  primi¬ 
tive  form  is  an  oblique-angled  prism,  the  bases  of  which 
are  rhombs  :  the  integrant  molecule  is  an  oblique  tri¬ 
angular  prism.  The  form  of  the  crystals  is  generally  a 
six  and  eight- sided  prism,  which  is  terminated  by  a 
two-sided  summit.  The  crystals  are  commonly  smalt, 
smooth,  and  brilliant,  sometimes  a  little  shining.  In¬ 
ternal  lustre  shining,  and  almost  resplendent,  resinous. 
Fracture  perfectly  foliated  ;  cleavage  double  ;  tran.s- 
lucent  at  the  edges  ;  harder  than  olivine  ;  gives  lively 
sparks  rvith  steel,  and  scratches  glass  ;  rather  luittle  ; 
spec.  grav.  3.226  to  3.777. 

Chem.  Char. — Fusible' before  tire  blow-pipe  with  dif¬ 
ficulty,  aud  only  In  small  fragments,  which  melt  iuto  a 
black  enamel. 


Constituent  Parts. 


rrom  /Ulna,  't’^auquclia. 


Silica,  52 

Lime,  J3'2® 

Alumina,  ’  3.33 

Magnesia,  10 

Oxide  of  iron,  1 4.66 

Oxide  of  manganese,  2 
Loss,  4.81 


From  .VrM.dal, 

45 

3=-5 

3 

16 

5 

•5 


100.00  100 

Localities,  &c. — Aiigite  is  found  In  basalt  along  with 
olivine  and  hornblende,  in  Bohemia,  Hungary,  aud 
Transylvania;  in  the  basalt  of  Arthur’s  scat  near 
Edinburgh. 

6.  Species.  Vesuviak. 

LaVesuvienne,  Brochant,  I.  1S4.  Idocrase.  Hauy,  il. 
574- 

Essen.  Char. — Divisible  parallel  to  the  facc6  an.l 
diagonals  of  a  rectangular  prism,  with  square  bases  ; 
melts  into  a  yellow  glass. 

Exter.  CJiar. — Colour  brown,  orange,  dark  green, 
and  yellowish  gre-en. 

This  mineral  is  found  massive,  disseminated,  or  cry¬ 
stallized.  Primitive  form,  a  rectangular  prism,  little 
different  from  a  cube;  integrant  molecule  a  triangular 
prism.  The  forms  of  its  crystals  are,  a  rectangular 
prlsnr,  wiUi  four  sides,  truncated  on  all  it.s  edges,  or 
truncated  on  its  lateral  edges ;  or  a  six-sided  prism 
truncated  on  all  its  edges.  The  crystals  are  usually 
small,  single  gomclimcs,  and  sometimes  in  gr«up>«. 
Lateral  planes  longitudinally  streaked.  Some  are 

U  smooth ; 


Si'icertuc 

genus. 


I 
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Siliceous  Smooth  j  lustre  resplendent,  vitreous ;  internal  lustre 
genus,  shining, resinous.  Fractureimperfectlyconchoidal,some- 
times  uneven,  often  also  foliated.  Fragments  indeter¬ 
minate,  with  rather  sharp  edges.  Translucent,  and  al¬ 
most  semitransparent  j  hard,  brittle  5  specific  gravity 
3.365  to  3420. 

Cliem.  Char. — Fusible  without  addition  into  a  yellow 


glass. 

Constituent  Parts.  Klaproth. 

From  Vesuvius.  From  Siberia. 

Silica 

35-5^ 

42 

Lime, 

33- 

34 

Alumina, 

22.25 

16.25 

Oxide  of  Iron, 

7-5 

5-5° 

Oxide  of  manganese. 

•25 

an  atom. 
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rocks  of  Bohemia,  and  also,  it  is  said,  in  a  granitic 
rock  in  the  Pyrenees. 

8.  Species.  Melanite,  or  Black  Garnet. 

La  Melanite,  Brocbant,  i.  191. 

Exter.  Char. — Colour  velvet  black,  or  brownish  or 
grayish  black.  It  is  most  commonly  found  crystal¬ 
lized,  in  six-sided  prisms,  terminated  at  each  extremity 
by  an  obtuse  acumination,  with  three  planes  placed  al¬ 
ternately  on  three  of  the  lateral  edges  ;  the  prisms  are 
sometimes  truncated  on  all  the  edges,  and  sometlme.s 
only  the  lateral  edges.  'IHie  surface  is  smooth  and 
shining.  Internal  lustre  shining.  Fracture  imperfect, 
fiat,concholdal.  Fragments  indeterminate,  sharp-edged, 
opaque,  hard,  and  rather  brittle.  Spec.  grav.  3.691  to 
3.800. 


Localities,  &c. — It  is  found  in  the  neighbourhood  of 
Vesuvius,  accompanied  by  limestone  in  small  grains, 
feldspar,  mica,  hornblende,  and  calcareous  spar  j  and  it 
is  supposed  to  have  been  thrown  out  of  the  volcano  un¬ 
changed.  In  Siberia  it  Is  found  in  steatites,  sometimes 
mixed  with  crystals  of  magnetic  iron. 

Uses. — At  Naples  it  is  employed  as  a  precious  stone. 


Constituent  Parts..  Vauquelln. 


Silica, 

Alumina, 

Lime, 

Oxide  of  Iron  and  ef  manganese. 
Loss, 


32 

25 

2 


7.  Species.  Leucite. 


100 


La  Leucite,  Brocbant,  I.  t88.  Vesuvian,  Kirwan,  I. 

285.  Aniphigene,  Hairy,  il.  559. 

Essen.  Char. — Divisible,  parallel  to  the  faces  of  a 
cube,  and  at  the  same  time  to  those  of  a  rhomboldal 
dodecahedron. 

Exter.  Char. — Colour  grayish  or  yellow  white. 

It  is  rarely  found  massive  or  in  grains,  but  most  fre¬ 
quently  crystallized.  The  primitive  form  of  its  crystals  is 
the  cube  •,  the  integrant  molecule  an  irregular  tetrahe¬ 
dron  5  the  most  common  form  of  the  crystals  is  a  short 
double  pyramid  with  eight  faces  opposed  base  to  base, 
each  summit  of  which  is  surmounted  by  an  obtuse  a- 
cumination  with  four-  faces,  corresponding  alternately  to 
the  four  lateral  edges  of  the  pyramid,  and  thus  producing 
a  figure  of  twenty-four  trapezoidal  faces  ;  the  crystals 
are  commonly  small,  the  surface  rough  and  dull,  or  at 
most  feebly  shining.  Internal  lustre  shining,  vitreous. 
Fracture  foliated,  sometimes  conchoidal.  Fragments 
indeterminate  with  sharp  edges.  Semitransparent  or 
translucent.  Scarcely  scratches  glass.  Brittle.  Spec, 
grav.  2.^55  to  2.490. 

Chcm.Char. — Infusible  before  the  blow-pipe, but  with 
borax  gives  a  transparent  glass. 


Constituent  Paj'ts. 

Klaproth. 

Vauquelln. 

Silica, 

54 

56 

Alumina, 

24 

20 

Potash, 

21 

20 

Jjime, 

— 

2 

Loss, 

I 

2 

100 

100 

Localities,  &c. — Leucite  is  found  in  the  lavas  of  Ve¬ 
suvius,  and  in  the  basalts  of  Italy  ;  in  basalts  .and  other 


Localities. — It  has  been  found  only  at  Frescati  and 
St  Albano  near  Borne. 

9.  Species.  Garnet. 

Le  Grenat,  Brocbant,  1.  193.  Gcr/rct,  Kirwan,  i.  238. 

Gr'cttat,  Haiiy,  ii.  540. 

Essen.  Char. — Specific  gravity  at  least  3.5.  The 
forms  derived  from  the  rhomboidal  dodecahedron. 

The  primitive  form  is  a  rhomboidal  dodecahedron. 
The  inclination  of  each  rhomb  to  the  two  adjacent  is 
120°,  the  plain  angles  109°  28'  16"  and  70°  31'  44". 
The  integrant  molecule  is  the  tetrahedron,  whose  faces 
are  isosceles  triangles  equal  and  similar. 

The  garnet  is  divided  into  three  subspecies,  the  pre¬ 
cious,  common,  and  Bohemian  garnet. 

Subspecies  i.  Precious  Garnet. 

Exter.  Char. —  Colour  red,  of  which  there  are  seve¬ 
ral  varieties,  as  blood  red,  cherry  red,  hyacinth  red, 
sometimes  brown  and  even  black. 

The  garnet  Is  rarely  found  massive  or  disseminated, 
but  sometimes  in  rounded  grains,  and  most  frequently 
crystallized,  of  which  the  following  are  the  forms. 

1.  A  prism  with  six  sides  terminated  by  a  double 
obtuse  summit  with  three  faces,  corresponding  alternate¬ 
ly  to  the  three  lateral  edges  at  each  end  of  the  prism, 
and  thus  forming  a  rhomboid  of  twelve  faces. 

2.  The  same  crystal  truncated  on  all  Its  edges,  form¬ 
ing  a  figure  of  36  faces.  The  faces  of  the  truncations 
are  elongated  hexagons. 

3.  A  short  double  pyramid,  with  eight  faces  oppo¬ 
sed  base  to  base,  the  summits  of  each  of  which  are  sur¬ 
mounted  by  an  obtuse  acumination,  corresponding  al¬ 
ternately  to  the  four  lateral  edges  of  one  of  the  pyra¬ 
mids. 
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ClaMifica-  ttilds,  forming  a  crystal  of  24  sides,  which  are  pretty 
tion.  equal  trapezoids. 

4.  The  preceding  form  with  twelve  truncations  j 
eight  on  the  eight  acute  alternating  angles  of  the  two 
summits,  and  four  bn  the  obtuse  angles  of  the  common 
base  of  the  two  pyramids,  making  in  all  36  faces. 

The  surface  is  a  little  unequal  in  the  grains,  smooth 
In  the  crystals,  and  almost  always  streaked  diagonally. 
The  lustre  varies  from  shining  to  resplendent,  and  is  vi¬ 
treous.  Fracture  more  or  less  perfectly  conchoidal,  some¬ 
times  uneven  or  splintery,  and  sometimes  foliated.  Frag¬ 
ments  indeterminate  with  sharp  edges.  Transparent 
or  translucent.  Scratches  quartz.,  Refraction  feimple. 
Brittle.  Spec.  grav.  4.085  to  4.352. 

Chein  Char. — Before  the  blow-pipe  it  is  fusible  into 
a  dark  enamel. 

Constituent  Parts. 


- 

Klaproth. 

Yauquelin. 

Silica, 

35-75 

36 

Alumina, 

27-25 

22 

Lime, 

— 

3 

Oxide  of  Iron, 

36 

41 

Oxide  of  manganese. 

•25 

- 

Loss,  • 

•75 

100.00 

102 

Localities,  &c. — ^The  garnet  is  not  uncommon  In 
most  countries  of  the  world,  and  it  Is  usually  found  in 
primitive  rocks. 

Uses. — It  Is  employed  as  a  precious  stone. 

The  precious  garnet  is  supposed  to  be  the  carbuncle 
of  tire  ancients. 

Subspecies  2.  Common  Garnet. 

Essen.  Char. — The  sarttc  as  the  precious  garnet. 

Exter.  Char. — It  is  found  massive  and  disseminated, 
and  also  sometimes  crystallized.  The  forms  of  the 
crystals  are  the  same  as  those  of  precious  garnet.  1  he 
surface  of  the  crystals  is  diagonally  streaked. 

Colour  brown,  green,  greenish  black,  brownish  red, 
and  orange  yellow.  Lustre  shining,  resinous,  or  vi¬ 
treous.  Fracture  uneven,  sometimes  splintery.  I' rag- 
ments  sharp-edged.  Rarely  transparent,  sometimes 
translucent,  and  comfnonly  at  the  edges  j  not  so  hard  as 
the  precious  garnet.  Brittle.  Spec,  grav.  from  3.668 

,  ,  ,,  .  . 

Chem.  Char. — Melts  before  the  blow-pipe  into  a 
dark  enamel,  and  easier  than  the  former. 

Constituent  Parts.  ^  auquelin. 

Black  G;irBel.  Yellowish  Garnet. 


Silica, 

43 

38 

Alumina, 

16 

20 

I.ime, 

20 

3' 

Oxide  of  iron. 

16 

10 

Mater, 

4 

- 

Loss, 

I 

I 

100 

too 

'Localities,  &c.— The  common  garnet  is  lound  in  mi¬ 


caceous  scliistus,  gueis,  serpentine,  and  other  primitive 
rocks,  in  Saxony,  Bohemia,  France,  Sweden. 

Uses. — It  is  rarely  employed  as  a  precious  stone,  but 
frequently  as  a  flux  for  iron  ores. 

Subspecies  3.  Pyrope,  or  Bohemian  Garnet. 
Pyrope,  Brochant,  li.  498. 

Essen^  Char. — The  same  as  the  garnet. 

Exter.  Char. — This  mineral  is  found  In  small,  round 
angular  fragments :  it  is  never  crystallized. 

Colour  dark  blood  red,  which,  by  bolding  it  between 
the  eye  and  the  light,  becomes  yellow.  Lustre  re¬ 
splendent,  vitreous.  Fracture  conchoidal.  Fragments 
indeterminate  and  sharp-edged.  Perfectly  transparent 
Scratches  quartz.  Spec.  grav.  3.718  to  3.941. 


Constituent  Parts. 

Klaproth. 

Silica, 

40 

Alumina, 

28.5 

Lime, 

3-5 

Magnesia, 

10 

Oxide  of  iron. 

16.5 

Oxide  of  manganese,  .25 

Loss, 

1.25 

100 

Localities, &ic. — This  mineral  Is  found  In  serpentine  ut 
Saxony  j  the  most  beautiful  are  from  Bohemia,  where 
it  is  found  In  alluvial  land. 

Uses. — It  is  employed  in  jewellery.  The  small 
grains  are  used  as  a  substitute  for  emery  in  polishing. 

This  mineral  is  formed  into  a  separate  species  by 
some,  and  is  distinguished  from  the  garnet  by  its  colour, 
want  of  crystallization,  and  transparency  5  but  these 
dllVerences  in  the  external  characters  Hauy  considers  .as 
insufficient  to  constitute  a  diflerent  species  of  two  mi¬ 
nerals  which  agree  in  a  greater  number  of  other  cha¬ 
racters,  Magnesia  Indeed  has  been  detected  in  the  lat¬ 
ter  as  one  of  its  constituents,  no  truce  of  which  has  berti 
yet  discovered  In  the  former. 

10.  Species.  GrenaYite. 

Grenatitc,  Brochant,  ii.  49^'  ^*i*'*®y*^»  §  19®®* 

Staurotidc,  Hauy,  iii.  93.  Pierre  de  Croix,  I)e  LIjIc, 

i‘-  434- 

Essen.  Char. — Divisible  parallel  to  the  sides  of  a 
rhomboidal  prism,  whose  angles  arc  equal  to  i  29®  30', 
and  50®  30',  which  may  be  subdivided  in  the  direction 
of  the  short  diagonals  of  the  bases. 

ExUr.Char. — (Jrenatite  Is  alu-ays  found  crj|stallizcd. 
The  primitive  form  is  a  reclangtilar  prism  with  rhom- 
boidal  base.s,  having  the  angles  inclined,  as  menliomd 
in  the  essential  character.  'I’lte  integrant  molecule  is  a 
triangular  prism.  It  is  fivquenlly  met  with  in  double 
crvstals,  crossing  e.ach  other  in  the  form  of  a  cross,  Iruia 
which  the  name  is  derived,  sometimes  at  right  angles, 
and  sometimes  obliquely  ;  sometimes  also  there  are  ob- 
lique  triple  crossings.  The  surface  is  smooth  aud  -.hin- 
ing,  or  uni  ven  and  dull, 

'I'ht  colour  is  reddish  or  blackish  brown;  intt  mal 
lust  re  shining,  between  vitreous  and  resinous.  I  ‘ra.  lure 
r  ;  imjwrfretfy 


*55 

Siliceou 

genus. 
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Siliceous  Imperfectly  foliated,  in  the  direction  of  the  axis  j  in 
genus,  other  directions  uneven,  small  grained,  or  sometimes  a 
■  little  conchoidal  ;  often  opaque,  sometimes  translucent. 
Scratches  quartz  feebly;  specific  ^avlty  3.2861. 

Chem.  Char. — Before  the  blow-pipe  it  becomes  brown 
without  fusion,  and  is  then  converted  into  a  fritty  sub¬ 
stance. 

Constituent  Parts. 

Vauquelin. 


Silica  33. 

Alumina,  ,  44. 

Lime,  _  3.84 

Oxide  of  iron,  13. 

Oxide  of  manganese,  i. 
Loss,  5.16 


100 

Localities,  &c. — It  is  found  is  small  crystals  in  mi¬ 
caceous  schlstus,  at  St  Gothard  in  Switzerland,  in  Brit¬ 
tany  in  France,  and  in  Spain,  iii  primitive  rocks. 

II.  Species.  Ceylanite. 

Pleonaste,  Hauy,  ill.  17.  Spinelte  Pleonaste,  Brong- 

nlart,  i.  438. 

Essen.  Char. — Scratches  glass  slightly, and  is  divisible 
into  a  regular  octahedron. 

E.vtcr.  Char. — This  mineral  is  found  in  rounded  mas¬ 
ses,  and  also  crystallized.  Primitive  form  of  the  crys¬ 
tals,  a  regular  octahedron.  The  integrant  molecule  a 
regular  tetrahedron.  The  edges  of  the  octahedron  are 
sometimes  truncated,  and  form  a  regular  1 2-slded  rhom¬ 
boid.  The  crystals  are  small ;  the  fracture  is  conchoi¬ 
dal  ;  the  lustre  shining  and  vitreous. 

The  colour  is  sometimes  perfectly  black,  brown, 
bright  blue,  purplish  red,  or  dark  green.  It  is  hard, 
but  not  very  brittle.  Spec.  grav.  3.76  to  3.79. 

Chem.  Char. — Infusible  before  tlie  blow-pipe. 


Constituent  Parts. 

Descotlls. 

Alumina, 

68 

Magnesia, 

12 

Silica, 

2 

Oxide  of  iron, 

16 

Loss, 

2 

100 

Localities,  &c. — This  mineral  is  met  with  in  the  island 
of  Ceylon,  along  with  tourmaline  and  other  crystallized 
substances,  which  have  been  carried  from  their  native 
repositories  by  means  of  water.  It  has  been  found  also  in 
disseminated  crystals  in  the  cavities  of  the  lava  of  Vesu¬ 
vius  ;  and  very  small  blue  crystals  of  ceylanite  have  been 
observed  in  the  volcanic  (basaltic)  rocks  at  Closterlach 
on  the  banks  of  the  Bbinc. 

12.  Species.  SpiKELLE. 

Spinel  and  Balas  Ruby,  Klrw.  1.  253.  Le  Spinel,  Bro- 
chant,  i.  202.  Spinellc,  Hauy,  ii.  496. 

Essen.  Char. — Scratches  quartz  strongly ;  the  primi¬ 
tive  and  common  form,  a  regular  octahedron. 


A  L  O  G  \  .  Part  I. 

Exter.'Char. — Spinelle  is  found  In  rounded  grains,  or  ciassifica- 
crystallized  :  the  primitive  form  of  the  crystals  is  a  regu-  tion. 
lar  octahedron  ;  the  integrant  molecule  the  regular  tetra- 
hedron.  Its  usual  forms  are  a  double  pyramid  with 
four  faces  applied  base  to  base,  constituting  a  perfect 
octahedron ;  or  it  is  truncated  on  all  its  edges,  or  only 
on  those  of  the  common  base  of  the  two  pyramids.  It 
is  met  with  also  in  the  form  of  a  double  ci'ystal,  com¬ 
posed  of  two  octahedrons,  which  are  often  flattened. 

Colour  usually  red,  of  various  shades,  from  carmine 
red  to  rose  red  ;  sometimes  reddish  white,  and  orange 
yellow.  Faces  of  the  octahedron  smooth,  those  of  the 
truncations  longitudinally  streaked.  Lustre  resplendent, 
vitreous ;  fracture  conchoidal ;  the  longitudinal  fracture 
is  foliated ;  fra^rents  indeterminate,  sharp-edged  ;  se¬ 
mitransparent,  and  sometimes  transparent.  Scratches 
quartz  ;  is  scratched  by  sapphire.  Spec.  grav.  3.570  to 

sMs- 

Chem.  Char. — Before  the  blow'-plpe  it  Is  infusible  ; 
but  w'lth  borax  It  melts,  and  without  frothing  up. 


Constituent  Parts. 

Klaproth. 

Vauquelin. 

Alumina, 

74-50 

82.47 

Silica, 

15-50 

ISlagnesia 

8.25 

8.78 

Oxide  of  iron. 

1.50 

— 

Lime, 

-75 

Chromic  acid. 

6.18  ' 

Loss, 

— 

2-57 

100.5 

100 

Localities,  &c. — Crystals  of  spinelle  are  found  in  Cey-^ 
Ion,  in  a  river  which  comes  from  the  high  mountains  in 
the  middle  of  that  island  :  they  are  accompanied  with 
zircon,  tourmaline,  and  difl'erent  other  stones.  It  is 
found  also  in  I’egu. 

Uses. — Spinelle  is  ranked  among  precious  stones,  and 
Is  greatly  esteemed  when  it  is  of  a  certain  size.  It  is 
said  that  a  fine  spinelle  ruby,  whose  weight  exceeds  four 
carats,  is  worth  half  the  price  of  a  diamond  of  the  same 
weight. 

13.  Species.  Sapphire. 

Oriental  Ruby,  Sapphire,  and  Topaee,  KIrwan,  I.  250- 

Le  Saphir,  Brochant,  i.  207.  2'elcsic,  Hauy,  ii,  480. 

Essen.  Char. — Specific  gravity  about  4  ;  natural 
joints  very  distinct,  and  perpendicular  to  the  axis  of  the 
crystals. 

Exter.  Char. — Sapphire  is 'found  in  fragments,  in 
rounded  pieces,  and  also  crystallized.  The  primitive 
form  of  the  crystal,  according  to  Hauy,  is  a  regular 
six-sided  prism,  and  the  integrant  molecule  is  a  triangu¬ 
lar,  equiliteral  prism  ;  but,  according  to  Bournon,  the 
primitive  form  is  a  rhomboid,  whose  angles  are  96°  and 
84®.  The  usual  forms  of  the  crystals  are,  i.  A  small 
six-sided  prism.  2.  A  pyramid  vvith  six  faces,  very  sharp, 
double,  the  two  pyramids  applied  base  to  base.  3.  The 
same  crystal  with  the  summit  truncated.  4.  A  pyramid 
with  six  faces,  double;  the  two  pyramids  applied  base 
to  base,  but  less  sharp  than  the  second  form.  The  sur¬ 
face  of  the  crystals  is  smooth,  and  often  streaked  trans¬ 
versely. 


The 
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The  principal  colour  is  blue,  varying  between  Prus¬ 
sian  and  indigo  blue  ;  other  varleties'are  of  a  deep  vio¬ 
let  blue.  Sapphires  are  also  found  red,  yellowish,  and 
greenish.  Two  or  three  colours  appear  in  the  same 
crystal,  sometimes  in  bands  and  sometimes  in  concentric 
circles.  Externally,  the  lustre  of  the  sapphire  is  shin¬ 
ing  Internally,  resplendent  and  vitreous.  Fracture 
perfectly  concholdal.  Fragments  sharp-edged  ;  trans¬ 
parent  or  semitransparent,  sometimes  only  translucent. 
Scratches  all  other  earthy  substances.  Brittle.  Spec, 
grav.  3.991  to  4.283. 

Chem.  C/uir. — Infusible  before  the  blow-pipe.  Melts 
with  borax  without  intumescence.  The  blue  variety, 
exposed  to  a  strong  heat,  loses  its  colour,  Haiiy. 


Constituent  Parts, 


Klaproth. 

Bergman. 

\  Alumina, 

98-5 

58- 

Silica, 

35* 

Lime, 

00.5 

5- 

Oxide  of  iron. 

I. 

2. 

100 

100 

Sapphire. 

Oriental  Ruby. 

Alumina, 

92 

90 

Silica, 

5-25 

7 

Oxide  of  iron. 

1 

1.2 

Loss, 

1-75 

1.8 

100  100 

Localities,  &c. — The  finest  sapphires  are  brought 
from  Pegu  and  the  island  of  Ceylon.  The  sapphire  is 
also  found  in  Bohemia,  accompanied  with  zircon,  Bo¬ 
hemian  garnet,  and  magnetic  iron  j  and  in  the  river 
Expailly  in  France. 

Uses. — The  sapphire,  next  to  the  diamond,  is  the 
most  highly  valued  of  precious  stones. 

14.  Species.  CoRUKDUM. 

Corindon,  Haiiv,  iii.  I.  Adamantine  Spar,  Kirw.  i.  335* 

Le  Spath  Adamantin,  Broch.  i.  356. 

Essen.  Char. — Scratches  quartz  j  divisible  Into  a 
rhomboid  somewhat  acute. 

Ester.  Char. — This  mineral  is  found  massive,  disse¬ 
minated,  and  crystallized  ;  1.  In  six-sided  prisms,  ha¬ 
ving  the  extremities  broken,  and  the  faces  sometimes 
unequal.  2.  A  six-sided  prism,  terminated  by  a  six- 
sided  pyramid.  3.  A  pyramid  with  si.\  short  faces, 
whose  summit  is  strongly  truncated  ;  and,  4.  The  pre¬ 
ceding  crystal  terminated  bv  a  three-sided  pyramid. 
From  the  investigations  of  Count  de  Bournon  and  Mr 
Greville,  it  appears  that  the  crystallization  ot  corundum 
is  similar  to  that  of  the  sapphire  *.  Lustre,  which  is 
intermediate  between  resinous  and  vitreous,  shining  or 
weakly  shining ;  cross  fracture  uneven,  or  splintery, 
sometimes  foliated  j  fragments  rhomboidal,  sometimes 
sharp-edged. 

The  colour  Is  greenish  white,  grcenisli  gray,  and  aspa¬ 
ragus  green,  translucent  at  the  eilges  ;  refraction  double. 
F.xtremely  hard.  Spec.  grav.  3.710  to  3.873. 

Chan..Char. — Entirely  infusible  belorc  the  blow-pipe. 


Constituent  Parts.  Klaproth. 


’ 

From  China. 

From  Bengal. 

Silica, 

6.5 

5-5° 

Alumina, 

84. 

89.50 

Oxide  of  Iron, 

7-5 

1.25 

Loss, 

2. 

3-75 

100  100 


According  to  Chenevix. 


From  tho  Carnatic. 
Silica,  5 

Alumina,  91 
Oxide  of  iroir,  1.5 
Loss,  2.5 


From  Malabar. 

7 

86.5 

4 

2-5 


100 


100 


Siliceous 

genus. 


/ioco/z7/V5.— Corundum  Is  found  in  a  hard  rock  near 
the  river  Cavery,  south  of  Madras ;  on  the  Malabar 
coast ;  in  the  Island  of  Ceylon  5  in  the  kingdom  of  Ava  ■, 
and  in  China. 

15.  Species.  Adamantike  Spar. 

Ester.  Char. — This  mineral,  which  ought  undoubt¬ 
edly  to  be  considered  as  a  variety  of  coruqdum,  is  found 
massive,  in-rolled  pieces,  and  crystallized  in  six-sided 
prisms,  and  six-sided  acute  pyramids  with  truncated  ex¬ 
tremities.  Internal  lustre  splendent ;  fracture  foliated ; 
fragments  rhomboidal. 

Colour  dark  'hair  brown  j  very  hard.  Spec,  grav, 
3.981. 

Constituent  Parts.  Klaproth. 

From  China. 

Silica,  6.5 

Alumina,  84. 

Oxide  of  iron,  7.5 

Loss,  2. 


’  100 

Localities. — This  mineral  has  been  only  met  with  Iir 
China. 


16.  Species.  .Emert. 

Per  Oxydf  Cluartzifirc,  llauy,  iv.  1 1 3.  Emery,  Klnr. 

ii.  193.  L'Emeril,  Brocli.  ii.  292. 

Essen.  Char. — ^Tlic  powder  scratches  all  bodies  ex¬ 
cept  the  diamond. 

Kxter.  Char. — This  mineral  is  found  m.wivr  and  de*- 
scminalrd.  The  lustre  is  glimmering  or  weak  shiiiioi', 
and  admnanline.  Fracture  fine  grained,  unewn  ;  Irav- 
mints  .1  little  blunt-rdged. 

Colour  grayish  black,  blutsh,  smoke  or  stei'l  gra'  , 
grirerally  op.ique,  but  som<uiim  j  traiiHluct  nt  at  ; 
edges  :  extremely  hard.  Sja  c.  grav.  about  4. 

Chem.  Char. — Ikconu  s  black  under  the  blow  ; 
but  is  infusible.  Colours  borax  of  a  dirty  yellow 

(  utU 
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Siliceous 

^exiHS. 

> - ; 

Constituent  Pat'ts. 

Tennant. 

Alumina,  86 

Silica,  3 

Oxide  of  iron,  4 

Loss,  7 

«  PhV-. 

-100  * 

Trans. 

iSoj. 

Localities,  &c.— This  mineral  is  found  in  Saxouv, 

p.  400. 

disseminated  In  a  bed  of  indurated  steatites,  mixed  with 

€omraon  talc  ;  also  in  the  island  of  Naxos  in  the  Ar¬ 
chipelago  ;  and  in  Italy,  Spain,  and  Peru. 

Uses. — Emery,  as  well  as  the  two  former  species,  is 
employed,  when  reduced  to  powder,  in  cutting  and  po¬ 
lishing  hard  stones,  glass,  and  metals. 

Not  only  the  external  characters,  but  also  the  near 
approach  in  the  proportion  of  their  constituent  parts,  of 
the  three  species  last  described,  would  lead  to  consider 
them  as  the  same  species,  or  at  least  as  varieties.  Emcn' 
is  by  some  mineralogists  arranged  among  tlie  ores  of 
iron. 

17.  Species.  Topaz. 

■Occidental  Topaz,  Kirw.  i.  254.  La  Topazc,  Broch. 
i.  212.  Topaze,  Hauy,  il.  504. 


A  L  O  G  Y.  Part  I, 

topaz  heated  in  a  crucible  assumes  a  rose  red  colour,  Classifiea-i. 
when  It  is  called  by  the  jewellers  ruby  of  Brazil.  The  gou- 
Saxon  topaz  becomes  white  when  exposed  to  heat  j  and  ' 

thus  deprived  of  colour,  is  sold  for  the  diamond.  Ac¬ 
cording  to  Vauquelin,  all  the  varieties  of  topaz  reduced 
to  powder,  and  added  to  syi-up  of  violets,  at  the  end  of 
two  or  three  hours  communicate  a  grecb  colour. 

Constituent  Parts. 

According  to  Klaproth  and  Vauquelin, 

Alumina,  47  to  50 

Silica,  28  to  30 

Fluoric  acid,  17  to  23 

Iron,  o  to  4 

localities,  &c. —  The  topai  is  found  in  different  parts 
of  Saxony,  particularly  in  the  mountain  Schneecken- 
stein,  which  is  denominated  topaz  rock,  and  is  arranged 
with  the  primitive  mountains.  In  this  rock  the  topaz 
is  mixed  with  quartz,  schorl,  mica,  and  lithomarga. 

Near  Zinnwald  it  is  found  in  granite.  It  is  also  found 
mixed  with  ores  of  tin.  In  Siberia  the  topaz  is  found 
in  graphic  granite,  accompanied  with  beryl,  quartz^ 
and  garnet.  Topaz  is  also  met  with  in  Brazil  and  Asia 
Minor. 

Uses. — The  topaz  Is  employed  for  the  purposes  of 
jewellery  as  a  precious  stone,  but  it  is  not  considered  of 
very  great  value. 


Essen.  Char. — Refraction  double ;  joints  very  dis¬ 
tinct  j  perpendicular  only’  to  the  axis  of  the  crystals. 

E.vter.Char. — The  topaz  is  sometimes  found  massive, 
sometimes  disseminated,  and  sometimes  in  rounded  frag¬ 
ments  •,  but  it  is  most  commonly  ciystallized.  I'he 
-primitive  form  of  its  crystals  is  a  right-angled  prism, 
whose  bases  are  rhombs,  and  having  the  large  angle 
124°  22' j  the  integrant  molecule  is  the  same.  The 
most  common  forms  of  the  topaz  are, 

1.  A  prism  with  eight  sides,  terminated  at  the  one 
end  by  a  four-sided  summit,  and  at  the  other  (whicli 
but  rarely  happens),  by  one  of  a  different  form.  In  a 
v.arlety  of  the  Brazilian  topaz,  the  one  summit  presents 
six  sides,  and  the  other  ten  •,  and  the  electricity  exitl- 
bltcd  by  the  latter  by  means  of  heat,  is  negative,  while 
that  of  the  former  is  positive.  This  difference  in  the 
two  opposite  silmmits  of  a  crystal,  as  has  been  observed 
by  Hauy,  is  a  peculiarity  in  all  ciy’stals  which  acquire 
by  means  of  heat  two  kinds  of  electricity. 

2.  The  next  common  form  of  the  topaz  Is  an  eight¬ 
sided  prism,  whose  base  is  horizontal,  and  bordered 
with  a  row  of  si.x  oblique  faces.  This  variety,  which 
is  found  In  the  mines  of  Saxony,  becomes  readily  elec¬ 
tric  by  friction,  but  not  by  heat. 

The  prevailing  colour  of  the  topaz  Is  yellow  of  va¬ 
rious  shades.  Tlie  crystals  are  of  middling  size  ;  their 
lateral  faces  are  sometimes  convex  and  cylindrical  ;  the 
surface  of  the  same  face  is  longitudinally  striated,  while 
that  of  the  other  faces  is  smooth.  Lustre  vitreous  j 
cross  fracture  perfectly  foliated  ;  longitudinal  fracture 
conchoidal  j  fragments  indeterminate  ;  transparent  j 
.sometimes  semitransparent  or  translucent ;  refraction 
double  j  scratches  rock-crystal.  Spec.  grav.  3.464  to 
3’564’ 

C/icm.  Char. — Infusible  before  the  blow-pipe,  but 
melts  with  borax  without  intumescence.  The  Brazilian 

3 


18.  Species.  Pyrophysalite. 


This  mineral  which  was  described  and  analysed  by 
Ilisengcr  and  Berzelius,  is  of  a  greenislrwhltc  colour. 

M  hen  thrown  on  hot  coals  it  becomes  phosphorescent, 
and  gives  out  a  greenish  flame.  M  hen  it  is  strongly 
heated  by  the  action  of  the  blow-pipe,  the  surface  is 
covered  with  small  vesicles  which  explode.  These  phe¬ 
nomena  are  ascribed  to  the  fluate  of  lime  which  forms 
one  of  its  constituent  parts,  and  which  sometimes  ap¬ 
pears  surrounding  it  with  a  crust. 

Localities,  &c. — Gahn  found  this  stone  at  Finbo  near 
Fahlun  in  Sweden,  in  nodules  Imbedded  in  a  granite, 
coniposcd  of  white  quartz,  feldspar,  and  silvery  mica. 

The  nodules  are  separated  from  the  rock  by  a  greenish 
yellow  talc  f.  f  Brongnt 

art,  ii.  401. 


19.  Species.  Euclase. 


Id.  Ifauy,  ii.  531.  Id.  Brochant,  ii.  508. 


Essen.  Char. — Divisible  by  two  longitudinal  lines 
pci’pendicular  to  each  other. 

Exter.  Char, — This  mineral  has  only  been  found  cry¬ 
stallized.  The  primitive  form  of  the  crystals  is  a  rect¬ 
angular  prism  with  square  bases,  and  that  of  the  inte¬ 
grant  molecule  is  the  same.  The  most  common  form 
under  which  It  appears  is  an  oblique  four-sided  prism, 
with  the  edges  truncated  in  various  ways.  Tlie  ciy- 
stals  are  streaked  longitudinally.  The  lustre  is  resplen¬ 
dent  and  vitreous.  Longitudinal  fracture  foliated  j  cross 
fracture  conclioidal. 

Colour,  bright  sea  green.  Transparent,  and  refracts 
double.  Scratches  quartz.  Very  frangible  ;  hence  its 
name  signifying  easily  broken.  Spec.  grav.  3.062. 

Chem.  Char. — Loses  its  transparency  before  the 
blon-p'pc>  and  melts  into  a  white  enamel. 
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Classifica¬ 

tion. 


Constituent  Parts,  Vauqiielin. 
Silica,  35  to  36 


Alumina,  18  19 

Glucina,  iq  15 

Iron,  2  3 

Loss,  31  27 

100  100 


Localities. — This  mineral  tvas  brought  from  Peru, 
and  has  never  been  found  any  where  else.  It  was  In 
single  crystals,  so  that  its  repository  is  unknoivn.  It  is 
by  some  mineralogists  arranged  among  the  ores  of  iron. 


20.  Species.  Emerald. 

Id.  Kirw.  i.  247.  L'Emeraude,  Brochant,  I.  217. 

Kmeraude^  Hauy.  ii.  516. 

Essen.  Char. — Scratches  glass  easily;  divisible j)aral- 
lel  to  the  faces,  and  to  the  bases  of  a  regular  hexahe- 
dral  prism. 

Exter.  Char. — The  emerald  is  only  found  crystal¬ 
lized,  and  the  primitive  form  of  its  crystals  is  a  regular 
six-sided  prism ;  the  integrant  molecule  is  a  triangular 
prism,  the  sides  square,  and  the  bases  equilateral  tri¬ 
angles.  The  usual  forms  are,  I.  A  perfect  six-sided 
prism  ;  2.  Truncated  on  its  lateral  edges  ;  3.  Trun¬ 
cated  on  its  terminal  edges ;  4.  Truncated  on  its  ter¬ 
minal  angles ;  and,  5.  Having  the  terminal  edges  be¬ 
velled.  The  crystals  are  seldom  large.  Their  surface 
is  smooth  and  shining  ;  internal  lustre  shining  and  re¬ 
splendent  ;  vitreous ;  fracture  conchoidal  or  unequal, 
sometimes  transversely  foliated ;  fragments  Indetermi¬ 
nate,  sharp  edged. 

Colour  emerald  green  of  all  shades  ;  most  commonly 
transparent,  sometimes  only  translucent :  refraction  dou¬ 
ble  j  with  difficulty  scratches  quartz.  Spec.  grav.  2.600 
to  2.775. 

Chem.  Char — Fusible  before  the  blow-pipe,  but  with 
difficulty  j  melts  readily  with  borax. 


Constituent  Parts. 


Silica, 

Alumina, 

Glucina, 

Ox  Ide  of  chromium, 
Tiiine, 

Oxide  of  iron, 
■VVatei-, 


Vanqiiclin. 

Klaproth. 

64.50 

68.56 

16. 

>5-75 

^3- 

1 2.50 

3-25 

•33 

1.60 

•25 

1. 


/> 


100.35 


98-3 


Localities,  &c. — Thefinest  emeralds  are  brought  from 
Peru,  where  they  are  found  in  veins  or  cavities  of  the 
granite  mountains.  They  are  also  found  in  Upper 
Egy  pt,  Ethiopia,  and  in  the  island  of  Ceylon.  The 
emerald  is  accompanied  by  calcareous  substances,  as 
€arl)onate  of  lime  and  gypsum. 

Uses. — 'I'he  rich  green  of  the  emerald  has  obtained 
for  it  a  high  rank  among  precious  stones,  and  it  is  em¬ 
ployed  for  similar  purposes. 


21.  Species.  Beryl. 

uiqua  Marino  et  Saniaragdus,  Bcvyllus,  Waller!  us,  I. 

254.  Aigue  Marine  dc  Siberia,  Rom6  de  Lisle,  ii. 

252.  Id.  De  Born,  i.  71.  Beryl,  Kirw.  i.  248. 

Le  Beril  Noble,  Brochant,  i.  220.  Emermide  Lim- 

qjide,  vert-bleuatre,jaune-verdatre,S>ic.  Ilauy,  ii.  521. 

Essen.  Char. — The  same  as  the  emerald. 

Exter  .Char. — 'I  he  beryl  is  sometimes  found  in  round¬ 
ed  fragments,  but  most  commonly  crystallized,  and  the. 
forms  of  its  crystal  are  the  same  as  the  emerald.  The 
lateral  faces  of  the  crystals  are  deeply  striated. 

The  colours  of  the  beryl  are  usually  a  pale  or  yel¬ 
lowish  green  ;  external  lustre  shining  ;  internal  resplen¬ 
dent,  vitreous ;  longitudinal  fracture  conchoidal,  or  fo¬ 
liated.  Cleavage  fourfold.  Fragments  indeterminate 
and  sharp-edged ;  often  transparent,  sometimes  semi¬ 
transparent,  and  translucent.  The  latter  variety  is  di¬ 
stinguished  by  transverse  rents.  Refraction  in  a  slight 
degree  double  ;  nearly  as  hard  as  topaz  ;  brittle  ;  spec, 
grav.  2.65  to  2.75.  Becomes  electric  by  friction. 

Chem.  Char. — Before  the  blow-pipe  it  is  fusible,  but 
with  difficulty,  and  yields  a  white,  scarcely  translucent 
glass. 


Constituent  Parts. 


V 

auqucliu. 

Rose 

Silica, 

Alumina, 

68 

69 

Glucina, 

Lime, 

14 

2 

14 

Oxide  of  iron. 

I 

I 

— 

ICO 

98 

Localities,  &c. — The  beryl  is  brought  from  the  East 
Indies,  and  from  Brazil ;  but  the  finest  and  purest  arc 
found  In  Daonria,  on  the  frontiers  of  China,  in  the 
neighbourhood  of  Nertschink  ;  and  the  matrix  of  these 
beryls  is  said  to  he  an  indurated  clay,  resembling  j:es- 
per.  The  beryl  is  also  found  in  Siljerla,  where  it  is 
usuallyaccompanled  withquartz,  feldspar,  garnets,  tour¬ 
maline,  mica,  and  fluor  spar,  in  the  veins  of  primitive 
mountains.  The  beryls  from  Siberia  are  almost  ail 
found  in  graphic  granite.  Beryl  is  also  found  in  .Saxony, 
and  lately  in  France,  in  a  large  vein  of  quartz  traversing 
graphic  granite.  Dolomieu  found  the  beryl  perfectly 
transparent  and  colourless,  in  the  granite  of  the  ishuid 
of  Elba. 

Uses. — The  beryl  is  employed  .as  a  precious  stone,  but 
is  not  greatly  esteemed. 

Remarks. — Tlie  emerald  and  the  precious  bery  l  ap¬ 
proach  so  nearly  to  each  other,  not  only  in  the  forms 
of  their  crystals,  which  are  almost  the  same,  ami  in 
their  constituent  parts,  which  alford  but  slight  varia¬ 
tions,  but  also  in  their  other  characters,  that  ibcyougl;! 
to  be  considere<l,  as  has  been  done  by  I  l.iuy,  as  varieties 
of  the  same  spixies.  The  only  diltereners  wlilcb  exi^t 
between  them  seem  to  be  accidental.  These  arc  chielly 
in  the  colour,  and  in  tin-  crystallization  •,  the  former  of 
which  is  a  finer  green,  and  the  latter  is  more  |KTfcct  in 
the  emerald  than  in  the  beryl.  I'lie  colouring  matter  of 
the  emerald  is  oxide  of  chromium,  wbl'e  that  of  the  be- 
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Siliceous 

pcnai-. 
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Silicc(nis  rvl  iS  oxide  of  iron.  In  all  the  other  characters  they 
gen-ji.  J5e3^];-]y  tlie  same. 

22.  Species.  SCHORLITE,  or  Schorhus  Bcijrl. 

,  ScVlor/Zrc,  Kirw.  i.  286.  Le  Bcril  Schorl iforme^  Bro- 

chant  i.  224*  Lcucolits  and  Bycnitc^  Hauy,  111. 

236. 

Esse7i.  Char. — Infusible.  Oiiginal  form  of  the  crys¬ 
tals  a  regular  hexahedral  prism. 

Exter.  Char. — This  mineral  is  usually  found  crys¬ 
tallized,  in  longish  masses,  mixed  with  other  substances, 
and  generally  imbedded  In  granite-,  the  form  of  tile 
crystals,  when  they  -are  regular,  is  a  six-sided  prism, 

■  which  is  sometimes  truncated  on  its  terminal  edges,  and 
sometimes  the  form  disappears  from  its  being  deeply 
and  longitudinally  striated.  The  crystals  are  generally 
large. 

Colour  white,  straw*  yellow,  or  reddish.  Translucent 
or  nearly  opaque.  External  lustre  shining  betrveen  vi- 
.  treous  and  resinous.  Cross  facture  imperfectly  foliated, 
longitudinal,  imperfectly  concholdal.  Scratches  quartz 
-biighllv.  Brittle.  Spec.  grav.  3.514  to  3.530. 

Chtm.  Char. — Infusible  with  the  blow-pipe  5,  with 
borax  yields  a  transparent  glass. 
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the  Integrant  molecule  Is  a  tetrahedron.  Its  usual  forms  Classificf 
arc,  I.  A  three-sided  prism,  with  the  lateral  edges  tion. 
cither  truncated  or  bevelled  -,  2.  The  same  prism  having  ”  " 
a  three-sided  obtuse  summit,  the  sides  corresponding  to 
the  lateral  edges.  The  truncatiolis  and  bevelments  of 
the  lateral  edges  vary  in  the  size  of  the  faces,  thus  pro¬ 
ducing  prisms  of  six  and  nine  sides.  The  lateral  faces 
of  the  three-sided  prism  are  often  convex.  TJic  lateral 
surfaces  are  longitudinally  and  deeply  striated.  The 
lustre,  both  external  and  internal,  which  is  vitreous, 
varies  between  shining  and  weakly  shining.  The  frac¬ 
ture  is  Iniperfectly  ronclioidal  or  uneven  j  cross  frac¬ 
ture  Is  sometimes  convex  on  the  one  side  and  concave 
on  the  other.  IVhen  black  schorl  is  massive,  it  is  found 
in  separate  pieces,  thin,  and  apparently  fibrous,  parallel, 
or  Interwoven  and  divergent.  The  faces  of  these  se¬ 
parate  pieces  are  striated  lengthwise.  The  fragments 
are  Indeterminate. 

Colour  velvet  black  of  various  shades.  Commonly 
opaque,  rarely  translucent,  except  in  small  crystals. 

Streak  gray.  Inferior  to  quartz  in  hardness.  Specific 
gravity  3.092  to  3.212. 

Chem.  Char. — Under  the  blow-pipe  It  froths  up,  aad 
-  melts  into  a  grayish  white  enamel. 

Constituent  Parts.  TViegleb, 


••  Constituent  Pa7'Ys. 


Klaproth. 

Vauquelin. 

A'auquclin, 
another  analysis. 

ISilica, 

53 

36.8 

30 

Alumina, 

52.6 

60 

Jjime, 

— 

3-3 

2 

Water, 
Fluoric  acid. 

— 

1*5 

I 

— 

— 

6 

liOSS, 

— 

5-8 

I 

■  ■  --- 

- 

100 

ICO 

:  100 

Localities,  &c. — This  mineral  is  generally  found  im¬ 
bedded  in  granite  *,  sometimes  it  is  met  with  in  gneis, 
accompanied  with  Icpldolite.  It  entei’S  into  the  com¬ 
position  of  a  rock  formed  of  quartz  and  gray  mica  at 
Altenberg  In  Saxony.  •'  A  red  variety  of  this  mineral 
was  formerly  considered  by  mineralogists  as  a  crystal- 
llzed  lepidollte.-  Schorlous  beryl  has  been  arranged  as  a 
subspecies  of  beryl  but  its. specific  gravity,  different 
degree  of  hardness,  and  especially  its  composition,  are 
characters  sufficiently  fiistinct  to  constitute  a  separate 
.  species. 

.  23.  Species.  Schorl. 

This  species  is  divided  into  two  subspecies  j  I.  Black 
or  common  schorl,  and  2.  Tourmaline. 

Subspecies  I.  Black  Schorl. 

.Sf;;or/,Kirw.  I.  265.  Le  Schorl  Noi/',  Brocliant,  i.  226. 

Tou7'7nalinc,  Hauy,  iil.  31. 

Essen.  CViur.— Electric  by  heat  In  the  two  opposite 
V, extremities  j  forms  of  the  crystals  derived  from  a 
xhombold.  ■ 

Exter.  Char. — This  mineral  is  found  In  masses,  and 
'disseminated,  but  most  frequently  crystallized.  The 
.  primitive  form  of  its  crystals  is  an  obtuse  rhomboid  j 


Alumina, 

Silica, 

Iron, 

Manganese, 


40.83 

33*33 

20.41 

3-33 


Physical  ^har. — Black  schorl  becomes  electric  by 
heat ;  and  the  electricity  of  one  extremity  of  the  crystal 
is  positive,  while  that  of  the  other  is  negative  j  but 
when  it  cools.  It  is  said,  that  the  nature  of  the  electri¬ 
city  is  reversed  j  the  positive  extremity  becomes  nega¬ 
tive,  and  the  negative  becomes  positive. 

Localities,  &c. — Black  schorl  is  usually  found  In  gra¬ 
nite,  gneis,  and  tlie  oilier  primitive  rocks  ;  in  veins  ot  tin 
and  ores  of  iron  j  in  the  topaz  rock  of  Schneeckensteln 
in  Saxony,  of  which  it  constitutes  a  part.  It  is  alsomet 
with  in  Switzerland,  Spain,  Hungary,  and  Britain. 


Subspecies  2.  ToiiRMALlNE. 

Id.  Klrw.  i.  271.  Lc  Schorl  Electriquc,  Brqchant,  i. 

‘229.  Tou7'77iali/ie-  Vertc,  Hauy,  iii.  41. 

Essen.  Char.'—T\\o  same  as  black  schorl. 

Exter.  Char. — The  tourmaline  is  found  sometimes  in 
masses  and  grains,  but  most  commonly  crystallized. 
The  form  of  its  crystals  is  a  regular  three-sided  prism, 
with  the  edges,  i .  Either  truncated  or  bevelled.  2.  A 
regular  three-sided  prism  witli  the  lateral  faces  convex, 
and  terminating  in  an  obtuse,  three-sided  prism,  the 
sides  of  which  correspond  to  the  lateral  laces  at  one 
extremity,  and  to  the  lateral  edges  at  the  other.  3.  An 
obtuse,  double,  three-sided  pyramid,  the  faces  of  the 
one  corresponding  to  the  edges  ol  tlie  otlier.^  4.  A 
six-sided  prism  with  equal  angles.  5.  A  six-sided 
prism,  the  sides  meeting  two  and  two  alternately  under 
three  obtuse  angles.  6.  A  nine-sided  prism,  having 
three  lateral  angles  acute,  and  six  obtuse  alternately. 
7.  The  same  crystal  having  the  three  acute  lateral 
edges  truncated,  and  thus  lorining  a  twelve,-slded  prism. 
The  surface  of  the  crystals  is  sometimes  smooth,  but 

most 
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ClassiTica-  most  frequently  striated  longitudinally.  Lustre  shining 
Uon.  and  vitreous.  Longitudinal  fracture  conchoidal  j  cross 
—  fracture  foliated.  The  direction  of  the  plates  is  inclin¬ 
ed  to  the  axis  of  the  prism.  Fragments  indeterminate  j 
the  crystals  are  usually  opaque,  when  seen  laterally. 

The  colour  of  the  tourmaline  is  greenish,  of  various 
shades,  yellowish  brown,  and  very  rarely  indigo  blue. 
The  colours  are  usually  very  deep,  and  at  first  sight  ap¬ 
pear  black.  It  is  usually  translucent,  and  sometimes 
approaching-to  transparent,  particularly  when  it  is  seen 
in  a  direction  perpendicular  to  the  axis  of  the  prism  ; 
but  it  appears  opaque  when  it  is  seen  in  a  direction  per¬ 
pendicular  to  the  basis  of  the  prism,  even  when  the 
height  of  the  prism  is  less  than  its  thickness.  It  is 
harder  than  quartz.  Brittle.  Spec.  grav.  3.086  to 
3.363. 

Chem.  Char. — With  the  blow-pipe  the  tourmaline 
melts  into  a  grayish  white,  porous  enamel. 


Constituent  Parts. 


Vauquclin. 

Silica, 

37 

40. 

Alumina, 

39 

39- 

Lime, 

15 

3-84 

Oxide  of  iron, 

9 

12.50 

2. 

100 
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Bergman’s  analysis  is  of  the  tourmaline  of  Ceylon. 
Vauquelin’s  is  that  of  the  green  tourmaline  of  Brazil. 

Physical  Char. — The  property  of  the  tourmaline,  of 
becoming  electric  by  heat,  has  been  already  noticed  as 
one  of  its  distinctive  characters.  This  physical  proper¬ 
ty  has  occupied  the  attention  of  philosophers  for  a  long 
time.  It  Was  observed  by  Lemery  In  and  exa¬ 

mined  by  Epinus  in  1770.  Pliny  indeed  mentions  a 
reddish  or  purple-coloured  stone,  which  being  heated  or 
rubbed,  attracts  light  bodies.  This  is  supposed  to  have 
been  the  tourmaline.  This  property  is  susceptible  of 
various  modifications.  The  electricity  of  the  tourma¬ 
line  may  be  conveniently  exhibited  by  heating  two 
crystals,  su.spending  the  one  by  a  thread,  and  present¬ 
ing  successively  to  its  extremities  the  extremities  of  the 
other  crj'stal.  The  extremities  which  possess  the  same 
kind  of  electricity  will  be  repelled,  while  those  which 
possess  a  different  kind  will  be  attracted.  If  a  crystal 
of  tourmaline  be  broken  while  it  is  electrified,  the  frag¬ 
ments  immediately  present  electrical  poles,  situated  in 
the  same  direction  as  those  of  the  entire  crystal. 

The  extremity  of  the  crystals  of  tourmaline  which  has 
the  greatest  number  of  faces,  exhibits  poMitIve  electrici¬ 
ty,  while  the  extremity  having  the  smaller  number  of 
faces  exhibits  negative  electricity,  llie  proper  degree 
of  heat  for  exciting  tiie  electricity  of  tourmaline  Is  from 
100°  to  the  boiling  point  ol  I' ahrenheit.  hen  heat¬ 
ed  beyond  this  point,  it  is  deprived  ot  Its  electricity, 
and  recovers  it  only  in  coolings  but  if  tlie  temperature 
be  increased  still  more,  the  crystal  becomes  again  elec- 
tilc,  but  the  poles  arc  reversed.  The  electric  poles 
may  be  also  reversed,  by  heating  a  crystal  of  tourma¬ 
line  unequally,  by  means  ot  a  burning  gla-ss. 

Localities,  &c. — I'he  tourmaline  is  tound  in  almost 
all  primitive  mountains ;  the  finest  crystals  are  brought 
from  Ceylon,  Madagascar,  Saxony,  the  T yrol,  Spain, 
Vox..  XIV.  Part  I. 
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and  Brazil.  The  tourmaline  of  the  Tyrol  is  found  in  Sihccou* 
a  talcky  rock,  mixed  with  chlorite,  mica,  and  horn-  pinui. 
blende.  Those  of  Saxony  and  Spain  are  found  imbed- 
ed  in  gneis,  but  those  of  Brazil  and  Ceylon  are  in  se¬ 
parate  crystals.  In  Bohemia  they  are  found  in  mines. 

The  tourmaline  is  also  a  native  of  France,  Sweden, 

Norway,  and  Britain. 

24.  Species.  PiSTAZITE. 

flcfy/io/i’te,  Kirwan,  i.  1O8.  Dclphinitc,^a.Msswx>- 
Voyages,  N^°  1918.  Acanticone,  Arendalite,  D’An 
drada,  Nich.  Jour.  qto.  v.  193.  La  Rayojinante  Ii- 
treuse,  Biochant,  i.  310.  Ppidote,  Huuy,  iil.  I02. 

Essen.  Char. — Divisible  parallel  to  the  faces  of  a 
rhomboidal  prism  of  1144®,  and 

E.vter.  Char. — Pistazite  is  found  massive  or  frystal- 
lized  in  flattened  four-sided  prisms,  tcmiiiiated  by  four¬ 
sided  pyramids,  and  also  sometimes  in  regular  six-sided 
prisms',  the  summit  of  the  pyramid  almost  alwavs  trun¬ 
cated,  as  well  as  the  lateral  edges.  The  crystals  are 
sometimes  acicular  and  streaked  longitudinally.  Inter¬ 
nal  lustre  shining.  Fracture  foliated  or  radiated.  Frag¬ 
ments  wedge-shaped  and  splintery. 

Colour  deep  green,  olive  green,  or  greenish  yellow. 
Translucent,  sometimes  transparent.  Hard,  easily 
scratches  glass,  and  Is  brittle.  Spec.  grav.  3.45. 

Powder  greenish  yellow  or  whitish. 

Chem  Char. — Fusible  by  the  blow-pipe,  and  is  con¬ 
verted  into  a  brown  slag,  which  blackens  by  coutinuing 
the  heat. 

Constituent  Parts. 


Vauquclin. 

Doscolils, 

Silica, 

37 

37 

Alumina, 

21 

27 

Lime, 

15 

14 

Oxide  of  Iron, 

24 

»7 

- manganese,  1.5 

>•5 

Loss, 

1-5 

3-5 

1 00.0  1 00.0 

I.ocalities,  &.c. — Pistazite  is  found  in  Dauphiny,  on 
the  surface  and  in  the  fissures  of  an  argillaceous  rock, 
accompanied  by  quartz,  amianthus,  and  felilsjiar,  and 
in  the  Pyrenees  in  limestone  ;  near  Arcndal  in  Nor¬ 
way  ;  and  iu  argillaceous  schistus,  north  end  ol  the 
island  of  Arrau  in  Scotland. 

25.  Species.  ZoYsiTE. 

This  mineral,  which  was  discovered  by  Baron  de 
Zoys,  and  therefore  bears  his  name,  is  eousidcred  by 
Jiauy  as  a  variety  ol  Kpidotc. 

It  appeai-s  in  prisms  which  are  deeply  furrowed  or 
rliomhoidal,  and  very  much  flattened.  They  are  ol’  a 
gray  colour,  or  grayisli  yellow,  with  a  jicarly  lustre. 

Loculitics. — Zoy'ile  IS  found  partie  ularly  In  C  aria- 
thia,  and  aUo  in  the  Tyrol  and  in  the  N  alais*. 

26.  Species.  Axisitk,  or  rutixitRSTOKi;. 

III.  Kirw.  i.  27 La  Pierre  tie  Thupi,  Broclunt,  ». 

236.  Axinite,  llaiiy,  iii.  22. 

Essen.  Chur. —  Divisible  parallel  to  the  L'  .  •  (H  a 
rhomboidal  prism  of  lOi  and  7®i°- 

X  Ex*,  . 
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Siliceous  Exter.  Char. — Thunierstone  is  found  in  masses,  dis- 
genus.  seminated  and  crystallized.  The  primitive  form  of  its 
*■  crystals  is  a  right-angled  prism,  rvhose  bases  are  ob¬ 
lique-angled  parallelograms,  having  their  angles  of  ioi° 
32',  and  78°  28'.  The  integrant  molecule  is  an  ob¬ 
lique  triangular  prism.  The  most  common  form  of  its 
crystals  is  a  quadrangular  prism,  so  oblique  and  flatten¬ 
ed,  that  its  angles  become  as  sharp  as  the  cutting  part 
of  a  hatchet.  The  faces  of  the  crj'stals  are  longitudi¬ 
nally  striated,  but  the  truncated  faces  are  smooth.  Ex¬ 
ternally  lustre  splendent  j  internal  shining  and  vitre¬ 
ous.  Fracture  vitreous,  sometimes  rough  and  splintery. 
Fragments  indeterminate,  sharp  edged.  Massive  thu- 
merstone  is  composed  of  separate  testaceous,  thin,  and 
slightly  curved  concretions,  with  a  smooth  surface, 
which  is  somewhat  irregularly  striated. 

The  colour  is  clove  brown,  varying  to  violet  blue, 
yellowish,  and  greenish  gray.  Massive  thunierstone  is 
only  translucent.  The  crystals  are  semitransparent, 
and  sometimes  transparent,  ft  Is  harder  than  feldspar,. 
but  less  so  than  quartz  j  gives  fire  with  steel,  and  dif¬ 
fuses  an  odour  similar  to  what  is  produced  by  flint. 
Brittle.  Spec.  grav.  3.213  to  3.30c. 

Chem.  Chur. — Thunierstone  froths  up  under  the  bloiv- 
pipe,  and  Is  converted  Into  a  grayish  enamel,  and  with 
borax  into  a  fine  olive  green  enamel. 

Constituent  Parts. 


Klaproth. 

Vauqnclin, 

Silica, 

52.70 

44 

Alumina, 

25-79 

18 

liime. 

9-39 

J9 

Oxide  of  iron. 

8.63 

14 

- manganese. 

I. 

4 

Loss, 

2.49 

1 

100.00 

100 

Localities,  &c. — Thumerstone,  which  is  hitherto  a 
rare  mlneial,  has  been  only  found  in  veins  anil  fissures 
of  primitive  rocks,  and  chiefly  in  rocks  with  a  base  of 
serpentine.  It  is  usually  accompanied  with  asbestus, 
rock  crystal,  and  sometimes  calcareous  spar.  It  was 
first  discovered  at  Thum  in  Saxony,  from  which  it  de¬ 
rives  its  name  j  but  has  been  since  found  in  the  Pyre¬ 
nees,  In  France,  at  Mount  Atlas  in  Africa,  in  Nor¬ 
way,  and  in  Cornwall  in  Britain. 

27.  Species.  Quartz. 

Essen.  Char. — Divisible  into  a  rhomboid,  which  is 
slightly  obtuse.  ' 

Quartz,  which  is  found,  either  massive,  crystallized, 
or  In  rounded  pieces.  Is  one  of  the  most  abundant  mi¬ 
neral  substances.  The  primitive  form  of  its  ciystals 
is  a  slightly  obtuse  rhomboid,  of  94°  4',  and  85°  56'. 
The  integrant  molecule  is  a  regular  tetrahedron. 

On  account  of  the  variety  of  forms  and  appearances, 
quartz  has  been  divided  into  subspecies  j  into  five  by 
Werner;  by  others  only  into  two,  viz.  rock-crystal 
and  common  quartz.  We  shall  nearly  follow  the  for¬ 
mer  subdivisions,  which  are,  amethyst,  roek-ci-ystal, 
milk-quartz,  common  quartz,  and  prase,  including  al¬ 
so  ferruginous  quartz. 

Subspecies  i.  Amethyst, 

f(l.  Kirw.  i.  264.  L' Amethysts,  Q,uart%-hyalin 

Violet,  Hauy,  ii.  417. 
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Exter.  Char. — The  amethyst  is  found  frequently  cry-  ciassifica- 
stallized,  but  it  is  also  found  massive  and  In  rounded  tion. 
pieces.  I.  The  form  of  its  crystals  is  a  regular  six-sided '  ' "  v 
prism,  terminated  by  a  six-sided  pyramid,  the  sides  of 
which  correspond  to  those  of  the  prism.  2.  A  double 
six-sided  pyramid.  Fracture  conchoidal,  rarely  splin¬ 
tery  or  fibrous.  Fragments  indeterminate,  sometimes 
wedge-shaped.  Massive  amethyst  is  composed  of  sepa¬ 
rate  pieces,  which  are  sometimes  granulated,  sometimes 
scopiform  when  the  crystals  are  combined  together. 

The  colour  is  commonly  violet  blue  of  various  shades, 
blackish  brown  and  gi'eenish  white.  External  lustre 
resplendent ;  Internal  resplendent  and  shining  vitieous. 

It  varies  between  transparent  and  translucent.  Scratches 
glass.  Brittle.  Spec.  grav.  2.653  to  2.750. 

Chem.  Char. — Entirely  infusible  under  the  action  of*  , 
the  blow-pipe. 

CoTistitucnt  Parts.  Bose. 

Silica,  97'S^ 

Alumina,  .25 

Oxide  of  iron  and  manganese,  .50 

98.25 

Localities,  &c. — Amethyst  is  found  in  Bohemia, 

Saxony,  Siberia,  very  abundant  in  the  Ural  Ian  moun¬ 
tains,  Hungary,  and  Auvergne  in  France.  It  is  usual¬ 
ly  met  with  in  the  veins  of  metalliferous  mountains, 
very  rarely  In  granitic  mountains.  It  is  frequently  met 
with  crystallized,  lining  the  cavities  of  balls  of  agate  ; 
in  amygdaloid  and  porphyry  rocks. 

Uses. — When  the  amethyst  is  cut  and  polished,  it 
assumes  an  agreeable  colour  and  lustre,  so  that  it  is 
employed  in  jewellery. 

\V  erncr  has  divided  the  amethyst  into  two  varieties, 
the  common  and  fibrous  ;  the  latter  being  chiefly  cha¬ 
racterized  by  its  fibrous  fracture  and  resinous  lustre. 

This  latter  variety  too,  is  only  found  massive. 

Subspecies  2.  Rock  Crystal. 

Mountain  Crystal,  Kiinv.  1.  241.  Le  Cristal  de  roche, 

Brochant.  i.  243.  (d,uartz~hyalin  Limpide,  Hauy, 

Ii.  417. 

Exter.  Char. — Rock  crystal  Is  usually  found  crystal¬ 
lized,  sometimes  in  rounded  pieces,  but  rarely  massive. 

*  Tlie  form  of  its  crystals  is,  i.  A  six-sided  prism,  having 
one  of  its  bases  or  both  surmounted  by  a  sliarp  pointed 
pyramid  ;  the  sides  of  the  pyramid  and  prism  corres¬ 
ponding.  This  is  its  most  usual  form  ;  but  it  exhibits 
many  apparent  varieties,  arising  from  modifications  in 
the  magnitude  of  one  or  several  of  the  faces  at  the  ex¬ 
pence  of  the  others,  2.  A  double  six-sided  pyramid, 
which  is  sometimes  perfect,  and  sometimes  truncated 
on  the  edges  of  the  common  base  ;  and  semetimes  too, 
three  alternating  faces  on  each  pyramid  are  larger  than 
the  others,  giving  to  the  crystal  the  appearance  of  a' 
cube.  3.  A  simple,  very  acute  pyramid  with  six  sides, 
having  its  summit,  and  often  also  its  base,  acuminated 
with  six  faces :  but  this  is  rather  an  irregularity  in  the 
crystallization  than  a  new  form. 

The  crystals  of  this  mineral  are  sometimes  very  large, 
and  they  are  also  found  very  small.  In  the  rounded 
pieces  the  external  surface  is  rough,  but  in  the  perfect 
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Classifica-  crystals  the  faces  of  tl)e  prism  are  striated  transversely ; 
tioii.  but  tliose  of  the  pyramids  and  acumlnatlons  are  smootli. 
The  lustre  is  resplendent  and  vitreous  ;  fracture  perfect¬ 
ly  concholdal,  sometimes,  however,  foliated  ;  fragments 
indeterminate,  very  sharp  edged. 

Colours  of  rock-crystals  arc  grayish  white,  yellowish 
white,  pearl  gray,  yellowish  and  blackish  brown.  In¬ 
ternally  it  is  sometimes  iridescent.  It  is  transparent, 
sometimes  semitransparent.  By  looking  across  one  of 
the  faces  of  the  pyramid,  and  the  opposite  face  of  the 
prism,  double  refraction  is  produted.  Scratches  glass, 
and  gives  sparks  with  steel.  Somewhat  frangible  ; 
spec.  grav.  2.650  to  2.888. 

Chem.  Char. — Entirely  Infusible  before  the  blow¬ 
pipe. 

Constitu-ent  Parts.  Bergman. 


Silica, 

Alumina, 

Lime, 


9.1 

6 
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ture  perfectly  concholdal,  and  fragments  indeterminate.  Silictouj 
It  varies  between  semitransparent  and  translucent.  emuk. 

The  colour  is  sometimes  milk  white  ;  but  its  principal  ' 
colour,  it  is  said,  Is  pale  rose  red.  In  its  other  charac¬ 
ters  it  agrees  witli  rock  ciy’Stal. 

It  is  suspected  that  this  mineral  is  composed  of  silica 
and  oxide  of  manganese,  to  the  latter  of  which  the  co¬ 
lour  is  owing. 

Localities,  &c. — Milk  quartz  forms  beds  In  primitive 
mountains ;  at  Rabenstein  in  Bavaria  it  is  met  with  in 
a  large  grained  granite.  It  is  also  found  in  Finland, 
Greenland,  Saxony,  Siberia,  and  the  western  part  of 
Inverness-shire  in  Scotland. 

Uses. — The  semitransparence,  the  fine  colour,  and  the 
polisli  of  which  it  is  susceptible,  have  introduced  this 
mineral  to  be  employed  in  jewellery. 

Subspecies  4.  CoMMOK  Qu.\rtz. 

Q?iartz,  Kirw.  i.  242.  Le  Q^uart-z  commune,  Brochant- 
i.  248.  (Quartz  hyalin  amorphe,  Hauy,  ii.  425. 


too 

Physical  Char. — It  Is  sometimes  phosphorescent ;  two 
crystals,  by  being  rubbed  together,  exhibit  a  little  light 
in  the  dark,  and  give  out  a  peculiar  odour,  which  is 
somewhat  empyreumatic. 

Localities,  &c. — Rock-crystal  is  most  commonly  found 
in  veins  of  primitive  rocks,  and  particularly  in  granite  j 
In  druses  lining  the  cavities  of  these  rocks.  The  finest 
crystals  are  now  brought  from  Madagascar,  but  it  Is  a 
very  frequent  mineral  in  most  countries,  as  in  the 
mountains  of  Switzerland,  where  it  was  formerly  dug 
out  of  the  faces  of  lofty  precipices  by  the  inhabitants. 
It  is  also  found  in  Bohemia,  Saxony,  Hungary,  and  in 
Cornwall  in  England,  and  different  parts  of  Scotland, 
as  In  the  island  of  Arran,  in  the  cavities  of  the  granite 
mountains,  and  in  Cairngorm  in  Aberdeenshire,  the 
two  latter,  which  are  well  known  by  the  name  of  .\r- 
ran  stones  and  Cairngorms,  are  usually  of  a  smoky  co¬ 
lour,  owing,  it  is  supposed,  to  iron  or  manganese  j  pro¬ 
bably  to  the  latter,  for  from  some  experiments  which 
we  have  made,  the  colour  entirely  disappears  by  expo¬ 
sing  the  crystal  to  a  strong  heat,  and  from  other  obser¬ 
vations  it  appears  that  the  colouring  matter  is  also  de¬ 
stroyed  by  the  action  of  light. 

Rock  crystal  sometimes  contains  schorl,  amianthus, 
actynolite,  mica,  and  tltaniuiu.  Crystals  are  also  some- 
tlme-s  met  with  in  cavities  containing  a  drop  of  water, 
and  a  small  quantity  of  air. 

Uses. —  Hock  crystal,  on  account  of  its  lustre  and 
transparency,  is  employed  in  jewellery,  and  particularly 
when  it  is  coloured,  as  those  from  Cairngorm  in  the 
north  of  Scotland,  many  of  which  arc  held  in  high  esti¬ 
mation. 

Subspecies  3.  Rosy  Red  or  Milky  Quartz. 

Posy  Red  (Quartz,  Kirw.  I.  245.  Cluartz,  laiteu.r,  Bro- 

chant,  I.  246.  Quartz-hyalin  laitcu.v,  Hauy,  il.  420. 

E.vter.  Char _ This  mineral  is  always  found  massive. 

It  is  indeed  said  by  Emmerling,  that  it  has  been  found 
crystallized,  in  small  six-sided  prisms,  terminated  by  a 
•six  siderl  pyramid,  at  Rabenstein  in  Bavaria.  Infern'ally, 
its  lustre  is  sliining,  rarely  resplendent ;  resinnu.®  ;  frac- 


E.vter.  Char. — Common  quartz  is  found  In  varlou- 
forms,  massive,  disseminated,  in  grains,  and  rounded 
pieces.  It  is  sometimes  stalactitical,  globular,  kidney 
form,  tuberculated,  cellular,  perforated,  and  corroded  ; 
sometimes  also  it  is  crystallized,  and  the  crystals  arc 
either  true  or  supposititious.  The  true  crystals  arc 
grouped  together  in  reniform,  rounded,  or  radiated 
masses ;  the  form  is  the  same  as  that  of  rock  crystal. 
The  pseudo  crystals  derive  their  figure  from  the  substan 
ces  on  yvhich  they  are  formed,  as  the  cube  from  floor 
spar,  the  octahedron  from  the  same,  the  six-sided  table 
from  barytes,  the  acute  six-sided  pyramid  from  calca¬ 
reous  spar.  The  surface  of  the  true  crystals  is  similar 
to  that  of  rock  crystal,  but  that  of  the  pseudo  crystal 
is  rough,  and  the  lustre  is  dull.  Fracture  of  common 
quartz  is  small,  concholdal  j  sometimes  large,  splintery, 
ar.d  sometimes  imperfectly  foliated,  or  fibrous,  with 
hrtre  parallel  fibres.  Fragments  Indeterminate,  with 
sharp  edges,  very  rarely  rhomboidal.  It  is  commonly 
translucent,  rarelv  semitransparent.  The  colour  is  milk 
white,  snow  white,  reddish  white,  and  blood  and  fle.->h 
red,  with  manv  shades  of  these  colours.  Scratcht-; 
glass.  .Spec.  grav.  2.040  to  2.654. 

Chim.  Char. — Infusible  before  the  blow-pipe.  Silii  a 
forms  the  principal  constituent  part  ;  but  among  the 
numerous  varieties  of  common  quartz,  there  are  no 
doubt  slight  differences  in  the  nature  and  quantity  of 
the  materials  which  enter  into  its  compo'-ition.  'I  be 
different  shades  of  colour  .ire  owing  to  iliffcrcnt  pnrlioms 
and  diflerent  states  of  mcta'lic  sub  lances. 

I..ocnlities,  &c. —  Common  quartz  is  one  of  tin  sub¬ 
stances  of  most  frequent  occurrence  iu  all  kinds  ol  rocks, 
forming  one  of  the  thief  component  parts  of  priinilisc 
mountains,  sometimes  in  entire  beds,  or  whole  inoun 
tains,  .as  In  the  island-  of  Isla  and  Jufi  in  Scotland.  It 
is  also  fn-qnent  in  veins,  very  common  in  Araliform 
rocks,  where  it  eonstitute-.  the  base  of  s-audstont  :  :n 
alluvi.il  rocks  it  is  met  with  in  roundid  picc»  s,  or  ui  the 
form  of  sund. 

Ufcs. — (lommon  quartz  is  employed  in  the  manufai- 
tiirc  of  glass  instead  of  and  j  in  tl  -  fabrication  of  smalt, 
and  as  a  flux  for  r-ilcareo\i-  ore-  of  iron. 

A  variety  of  this,  calb  d  av<  nturine,  i'  sonKTim-  !’■  i 
in  considerable  t '11111811011.  It  i-  Uic  quart*  b\  ilfii 
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avcntunnc  of  Hauy,  and  the  natural  aventurine  of 
De  Lisle.  It  is  of  a  deep  red,  gray,  green,  or  blackish 
colour,  marked  with  spots  sometimes  of  a  yellowish, 
and  sometimes  of  a  silvery  appearance,  which  proceed 
from  very  thin  pieces  of  pure  quartz  disseminated  in  the 
mass.  It  ought  not  to  be  confounded  with  quartz  mix¬ 
ed  with  mica,  or  micaceous  quartz,  which  is  a  com¬ 
pound  rock.  On  the  contrary,  the  diversity  of  colours 
seems  to  be  owing  to  numerous  fissures  which  are  arran¬ 
ged  nearly  in  the  same  direction. 

Aventurine  is  found  near  Vasles,  In  the  department 
of  Deux  Sevres  in  France,  in  the  form  of  rounded  stones, 
which  are  reddish  ;  at  Cape  de  Gates  in  Spain,  of  a 
whitish  colour,  with  silvery  spots  ;  in  Arragon,  which 
affords  several  varieties  ;  near  Madrid,  among  rounded 
fragments  of  granite ;  at  Facebay  in  Transylvania,  where 
it  is  of  a  black  colour,  with  very  small  golden  spots  •, 
and  In  the  neighbourhood  of  Catharlneburg  in  Siberia. 

The  name  aventurine  is  derived  from  the  foliowinn; 
circumstance.  A  workman  having  dropped  by  chance, 
par  aveiiture,  some  brass  filings  into  a  vitreous  matter  in 
the  state  of  fusion,  gave  the  mixture  this  name,  of  which 
was  afterwards  made  vases  and  other  ornamental  objects. 
Mineralogists  gave  the  same  name  to  natural  substances 
which  have  a  striking  resembb.nce  to  this  artificial 
production.  Hauy,  il.  422. 

Subspecies  5.  Prase. 

PrasiuTTi,  Kirw.  1.  249.  La  Prase,  Brochant,  i.  252. 

Quartx  Hyalin  J'ert  obscure,  ii.  4 1 9.  Quarts  Prase, 

Brongniart,  I.  280. 

Exter.  Char. — This  mineral  possesses  all  the  charac¬ 
ters  of  quartz  in  general.  It  is  most  commonly  found 
massive,  and  very  rarely  crystallized.  The  crystals, 
which  are  usually  small,  have  the  form  of  rock  crystal. 

The  colour  is  usually  leek  green;  the  external  surface 
is  rough  and  glistening;  the  internal  shining  and  vitreous; 
it  Is  translucent  ;  the  fracture  imperfectly  conchoidal, 
and  sometimes  coarse  splintery;  fragments  sharp-edged. 
When  it  is  massive,  it  is  composed  of  distinct  concie- 
tlons,  which  are  granulated  prismatic,  or  cuneiform,  the 
surface  of  which  is  rough  and  transversely  striated. 

Localities,  &c. — Prase  is  found  at  Brietenbrunn  near 
Schwartzenberg  in  tjaxony,  in  a  metallic  vein,  accom¬ 
panied  with  magnetic  pyrites,  galena,  blende,  calca¬ 
reous  spar,  and  actynolite.  It  is  also  found  in  Bohemia, 
ill  Finland,  near  lake  Onega,  and  in  Siberia. 

Uses. — As  it  is  susceptible  of  a  fine  polish,  prase  is 
employed  in  jewellery. 

This  mineral  ought  not  to  be  confounded  with  quartz 
coloured  by  means  of  chlorite,  which  latter  is  of  a 
brighter  green,  but  opaque. 

Subspecies  6.  Ferruginous  Quartz,  or  Iron  Flint. 

Le  Caillou  Fcrrugincjtx,  Brochant,  I.  248.  Ojiart% 

Rubigineux,  Brongniart,!.  281.  Qitariss  Hyalin  he- 

matoide,  Hauy,  ii.  420.  Eisenkiescl  of  the  Germans. 

Exter,  Char. — The  peculiar  character  of  this  mineral 
seems  to  be  owing  to  a  large  proportion  of  oxide  of 
iron,  which  renders  It  opaque.  It  is  usually  found 
massive,  but  it  sometimes  also  assumes  a  crystalline  form, 
which  Is  a  prism  with  six  equal  sides,  acuminated  at 
each  extremity  with  three  planes.  The  colour  is  of  a 
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yellowish  brown,  sometimes  of  a  brewnish  red,  ;ind  of  ciassifica, 
a  bright  blood  red.  It  is  usually  opaque,  or  only  trans-  tion. 
parent  at  the  edges.  External  lustre  resplendent;  inter- 
nal  shining  and  vitreous.  Fracture  imperfectly  conchoi¬ 
dal  ;  fragments  angular,  but  not  very  sharp-edged. 
Concretions  small  grained  and  distinct.  It  is  harder 
than  common  jasper.  Not  very  brittle. 

Localities. — This  mineral  is  found  In  v'eins  of  iron¬ 
stone  in  Saxony,  and  in  England,  where  it  Is  accom¬ 
panied  with  sulphate  of  barytes. 

Ferruginous  quartz  is  distinguished  from  jasper,  to 
the  red  variety  of  which  it  has  a  striking  resemblance, 
by  its  shining  fracture,  which  is  also  vitreous  and  con¬ 
choidal  ;  its  property  of  crystallizing  ;  and  according 
to  Brongniart,  by  having  no  alumina  in  Its  composi¬ 
tion,  which  he  properly  considers  as  an  essential  charac¬ 
teristic. 

28.  Species.  Hornstone. 

Hornstone,  Kirw'.  i.  303.  La  Pierre  de  Come,  Bro¬ 
chant,  i.  254.  Petrosilex,  Hauy,  Iv.  385. 

This  mineral  is  met  with  in  masses  and  also  in  rounded 
balls.  The  colour  is  usually  gi'ay  ;  it  is  translucent  at 
the  edges,  the  fracture  splintery  or  conchoidal  ;  it  has 
little  lustre;  Is  so  hard  as  to  scratch  glass,  and  give  fire 
with  steel ;  and  its  spec.  grav.  is  from  2.699  2.708. 

The  diversity  of  fracture  which  has  been  observed  in 
hornstone,  has  led  to  the  subdivision  of  this  species  into 
three  subspecies,  viz.  splintery  hornstone,  conchoidal 
hornstone,  and  woodstone. 

Subspecies  i.  Splintery  Hornstone. 

Hornstone  Eeailleux,  Brochant,  I.  255.  Petrosilex 

Squamosus,  ^Vallerius,  i.  280. 

Exter.  Char. — This  mineral  is  found  massive,  or  In 
rounded  pieces.  It  has  scarcely  any  lustre  ;  the  frac¬ 
ture  is  fine,  splintery;  fragments  sharp  edged ;  trans¬ 
lucent  at  the  edges.  It  is  scarcely  so  hard  as  quartz ; 
it  is  brittle. 

The  colour  is  bluish  gray,  smoke  and  pearl  gray, 
sometimes  greeniah  and  yellowish  gray,  more  rarely 
olive  and  mountain  green.  Sometimes  there  is  a  mix¬ 
ture  of  these  colours,  ai’ranged  in  spots  and  stripes. 

Spec.  grav.  2.654.  Kirw. 

Chem,  Char, — .According  to  some  mineralogists,  this 
variety  of  hornstone  is  fusible  before  the  blow-pipe,  but 
according  to  others  it  is  Infusible  without  the  addition  of 
borax. 

'I'he  following  arc  the  constituent  parts  of  a  horn¬ 
stone  analyzed  by  Kirwan. 


Silica, 

72 

Alumina, 

22 

Carbonate  of  Lime, 

6 

100 

Localities,  &,c. — This  variety  of  hornstone  is  chiefiy 
found  in  veins  in  primitive  mountains.  It  is  also  found  in 
rounded  pieces  in  alluvial  rocks,  and  it  constitutes  the 
chief  basis  of  hornstone  porphyry,  as  at  Dannemora  and 
Garpenberg  in  Sweden.  It  is  met  with  in  veins  at 
Freyberg,  Schneeberg,  Johann-Georgenstadt,  and  Gers- 
dorf in  Saxony. 

Subspecies 
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Classifica-  Subspecies  2.  COXCHOIDAL  HoRNSTONE, 

■  ‘  Petrosilex  Erjuabih's,  Wallerius,  i.  28  X.  Le  Horns/cin 

Conchotde,  Brochant,  i.  258. 

Exter.  Char. — This  mineral  is  always  found  massive, 
and  seems  to  approach  in  its  characters  very  nearly  to 
the  preceding  variety  or  subspecies,  excepting  in  the 
fracture,  which  Is  perfectly  conchoidal. 

Locaiities,  &c. — This  subspecies  is  found  in  beds  and 
veins,  when  it  is  sometimes  accompanied  with  agate. 
It  has  been  found  accompanying  gneis  at  Goldberg  in 
Saxony,  and  fine  specimens  of  Both  subspecies  are  met 
with  in  the  island  of  Rona  near  Sky  in  Scotland,  where 
it  seems  to  form  a  considerable  vein,  traversing  a  gneis 
rock. 

Subspecies  3.  WooDSXONE,  or  Petrified  Wood. 

Woodstone,  KIrw.  i.  2x5.  Le  Holzstein,  Brochant,  I. 

259.  Q,uartz  Agathe  Hijloide,  Hauy,  il.  439. 

This  subspecies  possesses  more  distinctive  characters 
than  the  former  j  and  as  it  seems  to  be  wood,  retaining 
its  original  texture,  converted  into  hornstone  by  some 
petrifying  process,  it  is  usually  found  in  insulated  masses, 
or  in  rounded  pieces.  It  has  the  external  appearance 
of  wood,  for  the  surface  is  rough  and  uneven,  or  longi¬ 
tudinally  striated  ;  Internally  it  is  glistening,  but  some¬ 
times  dull,  having  a  vitreous  lustre.  The  fracture  most 
frequently  exhibits  the  fibrous  texture  of  the  wood. 
The  cross  fracture  is  sometimes  splintery  or  Imperfectly 
conchoidal.  The  fragments  are  indeterminate,  and  slight¬ 
ly  sharp-edged.  The  most  common  colour  is  dark  gray’, 
ash  gray,  grayish  white,  and  sometimes  cochineal  and 
blood  red.  Different  colours  appear  In  the  same  mine¬ 
ral,  forming  spots,  clouds,  or  stripes.  It  is  commonly 
translucent  at  the  edges,  sometimes  entirely  translucent, 
and  sometimes  opaque.  It  is  hard  and  brittle. 

Localities. — Woodstone  is  met  with  in  Bohemia, 
Saxony,  and  Siberia,  and  on  the  banks  of  Loch  Jseagh 
In  the  north  of  Ireland,  particularly,  as  we  have  been 
Informed,  near  places  where  some  of  the  rivers  dis¬ 
charge  their  waters  Into  the  lake. 

Uses. — This  mineral  is  generally  susceptible  of  a  fine 
polish,  and  is  therefore  employed  in  jewellery. 

29.  Species.  Flinty  Sl.^te,  or  Siliceous  Schistus. 

This  species  Is  divided  into  two  subspecies  or  varieties, 
viz.  common  siliceous  schistus,  and  Lydian  stone. 

Subspecies  i.  Common  Siliceous  Schistus. 
Siliceous  schistus,  Kirw.  I.  ^06.  Schiste  silicicux  co?n- 

mun,  Brochant,  I.  283. 

Exter.  Char. — This  mineral  is  found  in  masses  or 
rounded  pieces,  and  it  is  frequently  transversed  by  veins 
of  quartz  of  a  grayish  white,  or  coloured  red  by  means 
of  iron.  This,  It  is  said,  is  a  distinguishing  charac¬ 
teristic  of  siliceous  schistus  which  It  rarely  wants  (firo- 
chaiit).  Internally  it  is  dull,  very  rarely  a  little  glim¬ 
mering.  The  fracture  in  the  small  is  compact,  some¬ 
times  splintery,  and  sometimes  imp*-rlecllv  conchold.al  j 
but  in  the  great  or  large  masses  it  is  slaty,  a  character 
which  almost  always  disappears  in  llie  small  fragments. 
The  fragments  are  sharp  edged.  I  liC  colour  is  black¬ 
ish,  greenish,  or  smoke  gray.  It  is  commonly  opaque, 
rarely  translucent  at  the  edges.  It  is  hard  and  brittle. 
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Chtm.  Char. — Before  the  blow-pipe,  gray  siliceous  Silirrotw 
schistus  becomes  white  and  friable  •,  the  black  assumes  penus. 
a  darker  colour,  and  is  a  little  vitrified  at  the  edges.  ^  ~ 


Constituent  Parts.  \V 

Icgleb. 

Silica, 

75 

Magnesia, 

4.58 

Lime, 

10. 

Iron, 

3-54 

Inflammable  matters. 

5.02 

liOSSj 

1.86 

ibo.oo 

Localities,  &c. — Siliceous  schistus  Is  met  with  in  Bo¬ 
hemia,  Saxony,  Switzerland,  and  Siberia  ;  at  Leadhills 
in  Scotland,  and  also  at  Carlops  near  the  termination  of 
the  great  coal  field  to  the' south  of  Edinburgh. 

The  geological  position  of  this  stone  is  not  pre¬ 
cisely  determined.  In  Scotland  it  is  connected  with 
those  rocks  which  come  under  the  denomination  of  tran¬ 
sition  rocks  j  but  according  to  dift’erent  descriptions  it 
seems  to  have  been  confounded  with  argillaceous  schis¬ 
tus,  with  which  indeed  it  possesses  some  common  pro¬ 
perties  j  and  some  mineralogists  regard  it  as  an  argil¬ 
laceous  schistus,  having  a  larger  proportion  of  siliceous 
earth.  In  support  of  this  opinion,  siliceous  schistus  has 
been  found  in  situations  where  it  is  subordinate  to  ar¬ 
gillaceous  schistus. 

Subspecies  2.  Lydian  Stone. 

Basanite,  Kirw.  I.  307.  La  Pierre  de  Lydie,  Bio- 

chant,  i.  286.  Bochc  Cornecn/ic,  Hauy,  iv.  434. 

This  stone,  which  is  of  a  grayish,  bluish,  or  velvet 
black,  is  found  in  masses,  and  in  rouuded  pieces  of  a. 
traiK'zoidal  form,  which  are  also  tr.aver'cd  with  veins  ot 
whitish  quartz.  The  extenral  surfaee  is  smooth  and 
weakly  shining  ;  the  internal  is  glimmering.  The  frac¬ 
ture  is  even,  sometimes  slightly  conchoidal  or  uneven, 
rarely  splintery  ;  in  large  masses  it  is  slaty.  1  he  Img- 
ments  are  sharp-edged,  and  sometimes  assume  a  cubical 
form.  It  is  commonly  opaque,  and  rarely  translucent 
at  the  edges.  It  Is  scnitched  by  quartz  ;  brittle.  Spec, 
grav.  2.415  to  2.880. 

Localities. — Lydian  stone  is  found  io  similar  pbtcn 
with  the  former  variety. 

Uses. — This  Slone  has  been  long  known  under  the 
name  of  touchstone,  becanse  it  is  employed  to  ascertain 
the  purity  of  gold.  I'rom  this  ii.se  it  obtain<-il  the  name 
of or  the  trier,  and  it  was  called  l.ydian  8ton< , 
because  it  was  found  in  Lydia.  hen  it  is  employed 
as  a  touchstone,  the  gold  to  be  tried  is  rubbed  on  its 
phlished  surface;  on  the  metallic  trace  which  rcniain-. 
nitric  acid  is  poured,  and  the  quantity  of  alloy  i-*  judged 
of  by  the  degree  of  change  which  taki.;.  plate,  this 
being  compared  with  traces  made  and  tnated  in  the 
same  wav  with  needles  diffeiently  alloy  id  and  prepared 
for  the  purpose.  'I  bis  test,  it  is  to  be  observed,  is  not 
perfectly  accurate,  but  is  ■,uflici*iitly  so  tor  tho-i  who 
arc  much  employed  in  the  u-.r  of  it.  1  he  property 
which  renders  this  mineral  fit  for  the  above  purpo^i  de- 
jiends  on  its  degree  of  hardiie-',  while  it  prea  nt'^  at  the 
same  time  a  smooth  and  even  fraeturr  without  b<  in?  p<  r 
fectiv  smooth.  Glhcr  slouch  pos-i  sing  similar  prufa  r. 

'  f  , , 
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Siliceous 

genus. 


ties,  such  as  several  varieties  of  basalt,  are  couvenient- 
ly  employed  for  the  same  purpose. 


33.  Species.  Flint. 

Flinty  Kirw.  i.  301.  Pieri'e  a  fiisil,  Brochant,  i.  263. 
^  (lnart-z~Agat/ie  Pyro/naque,  Hauy,  ii.  427. 


Exter.  Char. — Flint  is  found  massive,  disseminated, 
in  angular  fragments,  in  globular  masses,  tuberculated, 
and  perforated.  The  surface  is  sometimes  rough, 
sometimes  uneven,  and  sometimes  smooth.  The  white 
crust  with  which  it  is  often  covered,  is  considered  by 
some  mineralogists  as  an  incipient  decomposition.  The 
external  lustre  is  duller  a  little  glimmering  j  the  inter¬ 
nal  is  weakly  shining-,  the  fracture  is  perfectly  conchoi- 
dal,  the  fragments  sharp  edged.  The  colour  is  usually 
gray,  smoke  gray,  sometimes  perfectly  black.  ^  arious 
colours  appear  in  the  same  mineral,  presenting  spots, 
stripes,  and  clouds.  Commonly  translucent  at  the 
edges';  scratches  quartz:  spec.  gray.  2.58  to  2.99. 

Chem.  Char. — Entirely  infusible  before  the  hlow- 
plpe. 

Con.stituejit  Parts, 

Klaproth.  Vau.iuclin. 

Silica,  98.  97 

Lime,  .50 

Alumina,  .2^ 

Dxide  of  iron,  .25 


99.00 


98 


■*9 

Formation 
of  flints, 


Physical  Char. — Two  pieces  of  flint  rubbed  together- 
in  the  dark,  give  out,  like  cpiartz,  a  phosphoric  light. 

Localities,  &.c. — Flint  is  never  found  in  primitive 
mountains,  excepting  in  very  small  quantity,  and  very 
rarely,  in  some  veins;  in  alluvial  rocks  it  is  sometimes 
■met  with  in  rounded  pieces;  but  it  is  most  abundant  in 
stratified  mountains,  particularly  in  beds  of  limestone, 
marl  and  chalk,  in  which  it  is  disposed  in  parallel  layers. 
It  is  met  with  in  Saxony,  Denmark,  Sweden,  Boland, 
and  Spain,  and  is  very  abundant  in  chalk  beds  in  the 
north  of  France,  and  also  in  different  parts  of  England. 
It  is  also  met  with  distributed  in  layers  in  the  white 
limestone  rocks,  on  the  north  coast  of  Ireland.  In  the 
department  of  Jura  in  France,  globular  masses  of  flint 
have  been  found  with  cavities  containing  sulphur. 

The  singular  geological  relations  of  this  mineral  have 
greatly  puzzled  naturalists,  who  are  fond  of  .such  spe¬ 
culations,  and  arc  never  satisfied  till  they  have  accounted 
for  every  thing,  however  scanty  and  defective  the  data 
may  be  on  which  their  hypotheses  are  formed.  It  is 
on  this  account  that  the  theories  which  have  been  pro¬ 
posed,  to  explain  the  formation  of  flint,  ofler  nothing 
more  than  the  silliest  and  most  groundless  conjectures ; 
and  Indeed  the  same  remark  is  equally  applicable  to 
theories  of  the  earth  in  general.  It  has  been  already 
observed  that  flint  is  regularly  disposed  in  layers,  in  the 
beds  of  chalk  or  limestone  in  which  it  is  found.  In 
an  insulated  mass  of  white  limestone  near  Port  Rush  on 
the  north  coast  of  Ireland,  which  we  had  an  opportunity 
of  examining,  tlie  balls  of  flint  were  disposed  in  this 
way  with  great  regularity.  When  the  bed  of  lime¬ 
stone  is  of  no  great  thickness,  it  contains  only  one  layer 
of  flints,  but  in  thicker  beds  there  are  two  layers  of 
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flints,  the  one  near  the  top,  and  the  other  near  the  hot-  classifies 
tom  of  the  bed.  Those  layers  of  flint,  too,  it  is  to  he  tfon. 
■observed,  have  exactly  the  same  inclination  as  the  strata 
of  limestone.  According  to  one  set  of  theorists,  the 
flint  being  in  a  state  of  fusion,  was  ejected  from  the 
bowels  of  the  earth,  and  deposited  in  the  places  where 
it  is  now  found.  This  opinion  carries  along  with  it  its 
ow-n  absurdity ;  for  admitting  that  the  flinty  matter  has 
been  in  a  state  of  fusion,  it  is  impc.ssible  to  suppose  that 
it  could  be  deposited  with  so  much  unilormity  and  re¬ 
gularity,  by  being  projected  according  to  the  conjee-  ■> 
ture  of  the  philosophers  who  maintain  this  opinion. - 
Had  this  been  the  mode  of  its  formation,  masses  of  flint 
would  have  been  found  throughout  evei-y  part  of  the 
chalk  or  limestone  beds,  and  not  in  regular  layers,  as  is 
really  the  case. 

According  to  anotl.er  opinion,  by  which  the  fomia-  by  water, 
tion  of  flint  is  proposed  to  be  accounted  for,  cavities 
were  produced,  while  the  chalk  and  limestone  were 
yet  in  a  soft  state,  in  consequence  of  the  air  extricated 
during  the  evaporation  of  the  water  ;  and  the  flinty  mat¬ 
ter  in  solution  was  introduced  into  these  cavities  by  in¬ 
filtration  from  above.  But  the  san’e  argument  is  equally 
forcible  against  this  opinion.  It  is  impossible  to  con¬ 
ceive  that  the  cavities  could  be  so  regulaily  and  uni- 
foimly  produced  by  the  extrication  of  the  air.  They 
would  have  been  found  through  every  part  of  the  beds 
of  chalk  and  limestone  where  flint  is  met  with.  And 
besides,  even  allowing  that  this  flinty  matter  was  held 
in  solution  by  water,  it  might  naturally  be  asked,  why 
the  greatest  proportion  of  it  was  not  deposited  near  the 
surface,  when  it  first  came  in  contact  with  the  chalk 
or  limestone,  rather  than  to  have  continued  to  pass 
through  the  diflerent  beds,  and  form  masses  of  solid 
flints  at  the  greatest  depths,  in  as  great  quantity  as  near 
the  surface. 

A  third  opinion,  which  some  imagine  to  he  less  im- by  marine 
probable  than  either  ol  the  former,  supposes  tl-.at  flints  animals, 
liave  been  entirely  produced  by  marine  animals  deposited 
during  the  formation  of  the  strata  in  which  they  are 
contained.  This  opinion  seems  to  derive  some  support 
from  the  remains  of  marine  animals,  which  are  not  un- 
frequently  found  included  in  nodules  of  flint.  It  is  no 
rare  occurrence  to  meet  with  shells  thus  attached  to 
these  nodules,  and  converted  into  flinty  matter,  but  at 
the  same  time  retaining  their  original  I’orm  and  appear¬ 
ance  in  th;e  mo.st  perfect  manner. 

Uses. — The  extensive  use  of  this  mineral,  in  conse¬ 
quence  of  its  property  of  striking  fire  with  steel,  as 
gun  flints,  is  well  known.  Flints  are  emplcyed  also 
as  a  substitute  for  quartz  in  the  manufacture  of  glass 
and  porcelain,  and  in  the  fahricaiion  of  smalt.  The 
coarser  kinds,  or  such  as  arc  perforated  and  carious,  are 
applied  to  the  purposes  of  building  and  millstones.  ■ 
Sometimes  the  colours  and  the  polish  of  flint  arc  so 
fine  as  to  have  brought  it  into  use  in  jewellery.  j.. 

As  flints  arc  found  in  greatest  abundance  in  France  Mnnufuc- 
and  England,  the  principal  manufactures  of  gun  flints  lure  of  gi 
are  carried  on  in  these  countries.  A  particular  account 
of  this  manufacture  in  France  has  been  given  by  Do- 
lomicu  and  Salivet,  Jour,  ctes  Mines,  33,  pp.  693 
and  713.  The  whole  process,  which  according  to  the 
description  of  Dolomitu  is  divided  into  four  stages,  is 
very  simple. 

I.  After  having  fixed  upon  a  ma.ss  of  stone  fit 

for 
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Classifica-  for  tlie  purpose,  the  first  part  of  the  operation  is  to  break 
tion.  the  stone  into  pieces  of  convenient  size.  With  this 
' ' '  '  '  view  the  workman,  seated  on  the  ground,  places  the 
stone  on  his  le!'  thigh,  and  strikes  it  with  small  strokes, 
to  divide  it  into  pieces  of  a  pound  or  a  pound  and  a  half 
weight,  having  large  surfaces  and  smooth  fractures,  and 
at  the  same  time  he  avoids  splitting  or  shaking  the  stone 
by  too  feeble  or  too  violent  strokes. 

2.  In  the  next  part  of  the  operation  the  nicest 
management  and  dexterity  of  hand  are  required  ;  for 
by  repeated  strokes  splinters  of  the  proper  size  to  form 
gun  flints  are  detached;  one  is  separated  at  every  stroke. 
During  this  operation  he  holds  the  mass  of  stone  in  his 
left  hand.  The  splinters  are  about  inch  broad, 
24-  long,  and  two  lines  thick  in  the  middle.  They  are 
slightly  convex  above,  and  concave  below ;  thick  at 
one  edge,  and  thin  at  the  opposite  edge. 

3.  The  flint  is  brought  to  a  regular  shape  during  thfs 
part  of  the  operation  j  and, 

4.  The  edge  of  the  gun  flint  which  strikes  fire,  is 
brought  to  a  straight  line  by  placing  it  on  a  sharp  iron 
instrument,  and  giving  it  five  or  six  small  strokes  with 
a  circular  hammer  (roulette).  This  finishes  the  opera¬ 
tion,  and  the  whole  time  of  making  a  flint  is  not  equal 
to  a  minute.  With  masses  of  stone  that  work  easily,  an 
expert  workman  will  prepare  1000  good  splinters  in  a 
day.  It  requires  another  day  to  bring  to  the  proper 
shape  500 ;  so  that  in  three  days  he  can  split  off  from 
the  mass  and  completely  finish  looo  gun  flints. 

31.  Species.  Cai.cedony. 

This  species  has  been  divided  into  two  subspecies  or 
varieties  ;  common  calcedony  and  carnellan. 

Subspecies  i.  Common  Calcedoj^y. 

Id.  Kirw.  i.  298.  La  Calcedoine  Commune,  Brochant, 

i.  268.  Q,uartz  Agat/ie  Calcedoine,  Hauy,  II.  425. 

Exter  Char. — This  mineral  is  found  massive,  in 
rounded  pieces,  which  are  globular,  reniform,  botryoi- 
dal,  stalactitical,  cellular  ;  and  sometimes  also  it  is  cry¬ 
stallized  In  tbe  form  of  a  cube,  rhomboid,  a  simple  py¬ 
ramid  with  three  and  six  faces ;  but  these  are  supposed 
to  be  pseudo  crystals,  or  merely  a  crust  of  calcedony  on 
the  crystals  of  other  substances.  The  external  surface 
is  most  commonly  uneven,  sometimes  rough,  and  rarely 
smooth.  External  lustre  is  accidental  ;  internal  glim¬ 
mering,  rarely  a  little  shining  ;  fracture  even,  some¬ 
times  imperfectly  conchoidal  or  splintery  ;  fragments 
sharp  edged. 

Colour  white,  grayish  or  bluish  white,  yellowish  or 
blackish;  various  colours  appear  In  spots,  clouds,  stripes, 
and  veins.  Sometimes  when  it  is  cut  it  is  iridescent ; 
commonly  translucent,  rarely  semitransparent.  Harder 
than  flint.  Brittle.  Spec.  grav.  2.600  to  2  700. 

■  Chem.  Char. — Before  the  blow-pipe  it  is  infusible. 

Constituent  Parts. 

Wereman. 

Silica,  84 

Alumina,  16 

A  trace  of  iron,  — 
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Localities,  &c, — Calcedony  is  most  asually  met  with  Siliceous 
in  globular  masses  in  amygdaloid,  as  at  Oberstein,  in  genus 
the  duchy  of  Deux  Fonts,  ft  is  found  also  in  Saxony, 

Silesia,  and  Siberia,  In  Iceland  and  the  Faro  islands  > 
in  the  north  of  Ireland  ;  and  in  several  of  the  western 
islands  of  Scotland.  The  cavities  of  the  balls  of  calce¬ 
dony  are  often  lined  with  crystals  of  quartz  and  ame¬ 
thyst. 

Uses. — Calcedony  takes  a  fine  polish,  and  is  therefore 
employed  in  jewellery. 

2.  Subspecies.  Carnelian. 

Id.  Kirw.  I.  300  La  Cornuline,  Brochant,  i.  272. 

Q,uart-z-Agathe  Cornalinc,  Ilauy,  ii.  425. 

This  mineral  Is  found  in  masses,  or  disseminated,  but 
most  frequently  in  rounded  pieces  of  a  globular,  kidney 
form,  or  stalactitical  shape.  External  surface  rough  and 
uneven;  internal  lustre  glimmering,  or  slightly  shining ; 
fracture  perfectly  conchoidal  ;  fragments  very  sharp- 
edged  ;  most  common  colour  blood  red  of  various  shades, 
and  sometimes  reddish  brown  or  wax  and  honey  yel¬ 
low  ;  semitransparent,  hard,  and  brittle.  Spec.  grav. 

2.59  to  2.73. 

Chem.  Char. — Carnelian  is  infusible  before  the  blow¬ 
pipe,  but  loses  its  colour,  and  becomes  white. 

Localities,  &c. — Carnellan  is  found  in  similar  cir 
cumstances,  and  in  similar  places  with  common  ealcc- 
dony,  but  is  of  less  frequent  occurrence.  .The  finest 
carnelians  are  brought  from  the  east,  and  thence  they 
are  denominated  oriental. 

Uses. — The  carnellan  is  employed  for  the  same  pur¬ 
poses  as  common  c.alcedony. 

ObseriHitions  on  Agate. — As  common  calcedony  and 
carnelian,  along  with  jasper,  constitute  the  base  ot  tbe 
gieater  number  of  agates,  it  may  be  here  projier  to  in¬ 
troduce  a  few  remarks  on  the  mineral  substances  which 
are  included  under  this  name,  and  on  tlie  theories  of 
tlieir  formation.  _  _  14 

The  term  agate  is  of  very  general  application,  com-  Varieties 
prehending  numerous  varieties,  which  are  chiefly  distln- of  og.itc. 
guished  by  the  arrangement  and  dispo'fition  of  the  co¬ 
lours  with  which  they  are  marked,  and  from  which 
they  have  derived  particular  names.  Ihc  following  .are 
^  some  of  the  principal  varieties  ot  agate.  1.  borti/icalion 
agate,  in  which  the  difl’erent  coloured  stripes  arc  ar¬ 
ranged  in  a  zigzag  manner,  presenting  -omclhlng  of 
the  appearance  ol  a  fortified  town.  2.  Landscopi  agate, 
in  which  the  colours  and  shades  are  so  arriuiged  as  to 
exhibit  the  appearance  of  a  laiuNcapc.  J.  Hand  or 
ribbon  agate,  in  which  the  various  colours  arc  di-poscd 
in  stripes  or  zones,  which  arc  usually  in  straight  lines, 
but  sometimes  concentric,  lo  this  variety  ot  agate, 
when  the  zones  or  stripes  arc  nriwiigi'd  parallel  to  each 
Other,  and  distinctly  marked,  the  name  ofoiivx  was  gi¬ 
ven  by  the  ancients.  'Hie  name  ongx,  which  signifies 
the  nail  of  tbe  finger.  Is  derived  from  the  whitish  co¬ 
lour  res«'inbling  that  part  of  the  bmly.  1  h<  y  al~o  gai' 
the  name  of  suriU  to  a  variety  of  the  same  stone,  of  a 
flesh  colonr,  and  afterwards  the  com^uud  name  .Wo- 
uyx  was  given  to  another  variety,  iii  ivliich  a  wbitisfi 
layer  of  the  oayx,  having  some  degree  of  transparency, 
covered  another  layer  ol  a  fle.li  red,  the  colour  of  which 
latter  appeared  through  the  former  in  the  samt  manner 
as  the  colour  of  the  floh  appears  throuj;h  tic  nail.  Hut 
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SUiceouj  in  the  end,  the  name  of  onyx  seems  to  have  been  ap- 
genus  plied  to  all  stones  formed  of  layers  of  different  colours. 

Moss  agate.  In  some  varieties  of  agate  filaments  of 
if  greenish  or  other  colour,  having  the  appearance  of 
some  species  of  conferva:  or  musci,  are  observed,  and 
these  have  been  denominated  moss  agates.  Some  have 
supposed  that  these  filaments  have  been  real  mosses  or 
confervse,  enveloped  by  the  siliceous  matter.  In  some 
also  delineations  of  a  brown  or  black  colour,  exhibit 
the  appearance  of  trees  or  shrubs.  This  dendritical  ap¬ 
pearance  is  ascribed  by  some  to  the  infiltration  of  . iron 
o.'  manganese  into  the  natural  fissures  of  the  stone.  The 
finest  agates  of  this  variety,  it  is  said,  are  brought  from 
Arabia,  by  the  way  of  Mocha,  on  the  coast  ol  the  Red 
sea  j  and  hence  they  are  known  by  the  name  of  Moc/ia 
stones.  Besides  these  varieties,  there  are  several  others, 
as  tubular  agate,  when  it  is  composed  of  calceilony, 
which  seems  to  have  been  in  the  fonn  of  stalactites,  and 
afterwards  filled  up  with  a  different  mineral  substance, 
or  at  least  of  a  different  colour  j  clouded  agate,  pre¬ 
senting  the  appearance  of  clouds  j  radiated  or  stellated.^ 
when  the  different  colours  are  arranged  in  rays;  breccia 
agate,  composed  of  fragments  of  different  kinds  of  agate, 
and  cemented  together  by  siliceous  matter,  and  consti¬ 
tuting  a  real  breccia  j  spotted  agate,  when  the  colours 
are  disposed  in  points  or  spots  5  petrified  agate,  which 
seems  to  have  been  wood,  penetrated  with  the  matter  of 
agate  j  coral  agate,  having  the  appearance  of  coralloid; 
jasper  agate,  in  which  the  predominant  part  of  its  com- 
•5,  position  is  jasper. 

formation  The  formation  of  agate  has  been  the  subject  of  much 
of  agate,  controversy  among  contending  theorists  j  for  while  one 
party  conceives  that  it  affords  the  strongest  proofs  of 
being  produced  by  means  of  heat,  or  from  a  state  of  fu¬ 
sion,  another  party  seems  to  be  equally  convinced  that 
it  supplies  them  with  the  most  certain  evidence  of  hav- 
^(5  ing  been  formed  fronr  an  aqueous  solution, 
by  fusion,  Besides  other  strong  objections  that  might  be  urged  a- 
gainst  the  opinion  of  agate  being  formed  from  a  state  of 
fusion,  the  uniformity  and  regularity  in  the  arrangement 
of  the  different  kinds  of  matter  of  which  it  is  composed, 
seem  quite  hostile  to  it,  and,  excepting  to  those  who  are 
previously  prepossessed  with  such  an  opinion,  will,  we 
pi-esume,  appear  altogether  insurmountable  j  for  it  is 
inconceivable,  that  a  mass  of  melted  matter,  whethcF 
It  have  been  in  a  state  of  fusion  in  the  place  where  it  is 
now  found,  or  projected  from  the  bowels  of  the  earth 
into  the  strata  which  are  now  its  repository,  while  in  a 
soft  state,  could  arrange  Itself  into  layers,  some  of  them 
often  extremely  thin,  and  disposed  in  stripes,  concentric 
circles,  spots,  while  these  various  kinds  of  matter  exhi¬ 
bit  verv  slight  shades  of  dlll'erence  in  their  constituent 
parts.  It  cannot  even  be  imagined  that  all  this  could 
have  been  effected,  even  by  the  slow’est  and  most  gra¬ 
dual  process  of  cooling. 

In  accounting  for  the  formation  of  agate  by  solution 
infiltration,  in  water,  it  is  said  that  the  cavities  in  the  rocks  which 
contain  agate,  were  formed  in  consequence  of  the  evo¬ 
lution  and  extrication  of  air,  while  those  rocks  wx-re  in 
a  state  of  softness  j  and  that  the  matter  of  which  agate 
is  composed,  was  introduced  in  the  state  of  an  aqueous 
solution  by  means  of  infiltration.  But  objfctlons,  equal¬ 
ly  insurmountable,  might  easily  be  adduced  against  this 
t'heoiy  :  and  one  of  the  first  that  presents  Itself  is  de¬ 
rived  from  thr  diversity  of  matter  deposited  in  masses  of 
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agate.  This  objection,  indeed,  is  attempted  to  be  oh-  Classifica 
viated  by  supposing  that  the  agate  composed  of  diflerent  tion. 

kinds  of  matter  was  derived  from  difi’erent  kinds  of  sue-  ' . 

cessive  solutions  :  but  this  is  only  removing  the  diffi¬ 
culty  a  step  farther  j  for,  can  it  easily  be  conceived,  that 
a  very  thin  layer  of  one  kind  of  matter  being  deposited, 
and  this,  let  it  be  supposed,  of  a  xvhite  colour,  the  solu¬ 
tion  w'as  changed,  from  which  proceeded  another  thin 
layer;  that  the  solution  was  again  changed,  and  depo¬ 
sited  a  third  kind  of  matter  ;  and  after  another  change, 
a  fourth  kind,  or  perhaps  that  the  deposition  of  the  first 
kind  of  matter  again  commenced.  But  if  infiltration 
from  an  aqueous  solution  have  really  been  the  mode  of 
formation  of  this  mineral,  how  comes  it,  it  may  be  fairlv 
asked,  that  the  depositions  from  the  different  kinds  of 
solution  have  not  been  arranged,  at  least  in  the  larger 
cavities,  in  strata  or  zones  parallel  to  the  horizon  ;  be¬ 
cause  it  seems  natural  to  suppose  that  the  deposition  of 
stony  matter,  from  a  state  of  solution  in  water,  would 
be  influenced  by  gravitation,  and  thus  be  horizontally- 
arranged  ?  We  are  aw’Sre,  indeed,  of  an  objection 
which  may  be  made  to  this  observation.  It  will  be 
said  that  the  influence  of  gravity  has  in  this  case  been 
counteracted  by  the  action  of  affinity  between  the  stony 
matter  in  solution,  and  the  sides  of  the  cavity  in  which 
the  agate  is  formed  ;  but  whatever  effect  this  might 
have  in  the  smaller  cavities,  its  influence  would  be  di¬ 
minished  in  those  of  larger  capacity. 

To  what  we  have  now  said  on  this  subject,  which,  it 
must  be  acknowledged,  is  more  curious  than  useful,  wc 
shall  only  add  a  circumstance  which,  so  far  as  we  know, 
has  not  been  noticed  by  geologists  ;  but  it  seems  to  be 
of  considerable  importance  to  the  establishment  or  sub¬ 
version  of  the  theory  of  the  formation  of  agate  by  means 
of  infiltration  in  the  state  of  aqueous  solution.  It  will 
be  allowed,  we  presume,  that  all  agates  found  in  the 
same  horizontal  position,  or  at  the  same  depth  from 
the  surface,  from  which  the  aqueous  solution  is  under¬ 
stood  to  have  proceeded,  were  formed  from  the  same  so¬ 
lutions  ;  at  least  those  agates  which  are  contiguous  to 
each  other,  that  is,  within  the  space  of  a  few  yards,  or 
even  of  a  single  yard.  Now,  if  this  be  admitted,  all 
the  agates  which  have  derived  their  materials  from  the 
same  solutions,  ought  to  be  e.xaclly  of  the  same  kind, 
because  their  origin  is  cotemporaneous,and  it  is  derived 
from  the  same  solutions.  To  ascertain  this  point  with 
precision,  it  will  be  necessary  to  examine  agates  in  their 
native  repositories ;  and  although  we  shall  not  pretend 
confidently  to  decide  the  question,  because  our  observa¬ 
tions  with  this  view  have  not  been  sufficiently  varied 
and  extensive,  yet  we  strongly  suspect,  that  it  will  ap¬ 
pear,  from  future  Investigations,  that  agates,  and  even 
such  as  are  almost  contiguous  to  each  other,  have  been 
formed  of  very  diflerent  materials,  or  of  similar  mate¬ 
rials  arranged  in  a  very  diflerent  mannej-.  To  those 
who  arc  fond  of  such  speculations  we  recommend  this 
as  a  subject  of  investigation. 

Localities. — Agates  are  found  in  great  abundance  in 
different  parts  of  the  world.  They  are  sometimes  di¬ 
stributed  indiscriminately  with  the  rocks  which  contain 
them,  sometimes  in  beds  or  layers,  in  interrupted  masses, 
and  sometimes  in  thin  beds,  where  there  is  scarcely  any 
interruption  of  continuity.  This  last  mode  of  arrange¬ 
ment,  how'cver  is  rare.  Tigates  are  sometimes  found 
in  metallic  v-eins,  or  arc  mixed  with  metallic  substances, 
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Cl.«s5ifiea-  as  llic  sulpluirets  of  load  and  silver.  It  would  aj)pear, 
tion.  too,  that  agates  also  exist  in  primitive  rocks.  Saus- 
sure  has  ol)served  them  in  granite,  containing  no¬ 
dules  of  the  same  granite,  and  penetrated  with  iron  py¬ 
rites.  He  has  observed  also  at  the  same  place,  near 
Vienne,  in  the  department  of  Isere,  thin  layers  of  cal- 
cedony  alternating  with  gneis  ;  hut  porphyries  and 
similar  rocks  are  the  usual  repositories  of  agate.  These 
stones  are  found  in  great  variety  and  abundance  at 
Oberstein,  in  the  department  of  Mont-Tonerre,  in 
France,  in  a  rock  of  amygdaloid  of  a  peculiar  nature, 
and  full  of  cavities  of  all  sizes.  This  rock  is  considered 
hy  Dolomieu  as  a  volcanic  tufa  •,  but  according  to  other 
mineralogists,  and  particularly  Faujas  de  St  Fond,  who 
has  given  a  minute  description  of  it*,  it  is  considered 
as  a  porphyry  or  amygdaloid,  with  a  basis  of  trap, 
which  is  veiy  subject  to  decomposition.  The  globular 
masses  of  agate  are  disposed  in  this  rock  without  any  or¬ 
der,  and  are  usually  enveloped  with  a  peculiar  greenish 
earth,  but  which  contains  no  copper.  In  the  geodes  of 
agate  found  at  Oberstein,  jasper,  amethyst,  carbonate  of 
lime  In  crystals,  chabasie,  a  species  of  zeolite,  and  some 
portion  of  titanium,  have  been  observed  •,  but  not  the 
least  trace  of  any  organized  body'.  Higging,  polishing, 
and  forming  into  a  gi-eat  variety  of  ornamental  objects, 
constitute  the  chief  employment  of  the  Inhabitants  of 
Oberstein. 


*  All.  du 
Muxeum 

jrtlixt. 
h'at.  III. 
53- 


Agates  are  found  in  abundance  in  dilTcrcnt  parts  of 
•Scotland  ;  but  the  largest  and  finest  are  met  with  in  the 
neighbourhood  of  Montrose  and  Stonehaven  j  in  the 
rocks  near  Dunbar  on  the  east  coast,  and  In  the  rocks 
about  Dunure,  on  the  shore  of  Garrick  in  Ayrshire. 


32.  Species.  Hyalite. 

J</.  KIrw.  1.  296.  dialler's  glass  of  the  Germans.  La¬ 
va  glass  of  many. 

Ester.  Char. — This  substance  is  found  in  grains  or 
masses,  or  in  thin  layers  on  other  minerals.  It  has 
much  the  appearance  of  gum,  and  Is  usually  cracked. 
The  lustre  is  shining  and  vitreous;  fracture  conchoidai, 
sometimes  foliated  ;  fragments  sharp-edged. 

Colour  grayish  white  or  yellowish  ;  and,  according 
to  KIrwan,  pure  white.  Translucent,  sometimes  semi¬ 
transparent  ;  has  considerable  hardness,  and  is  brittle. 
Spec.  grav.  2. no. 

Chem,  C^nr.— Infusible  .it  1 50°  Wedgwood,  but  melts 
with  soda. 

Constituent  Parts, 

Slllea,  57 

Alumina,  18 

l.ime,  15 

With  some  traces  of  Iron. 


Localities,  &c. — Hyalite  is  found  in  rocks  of  arayg- 
.4laloid,  or  wacken,  near  Franckfort  on  the  Maine. 

33.  Species.  Opal. 

This  species  is  divided  into  four  subspecies  or  varie¬ 
ties. 

Subspecies  i.  Precious  Opal. 

Opal,  KIrw.  i.  289.  L'‘Opalc  "Sohle,  Rrochant,  i. 
341.  Cluarios-resinite  Opalin,  Hauy,  ii.  4^4. 
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Ester.  Char. — This  mineral  is  found  mas.sive  or  disse¬ 
minated,  and  sometimes  in  veins  ;  internal  lustre  splen¬ 
dent  and  vitreous;  fiacturc  perfectly  conchoidai ;  frag¬ 
ments  sharp-edged. 

Colour  milk-white,  clear  or  pale,  and  sometimes  bliii-h 
gray  ;  and  by  holding  it  in  dilferent  lights,  a  verv  bri-;'  ^ 
and  varied  play  of  colours,  the  principal  of  which  aM-. 
golden  yellow,  scarlet  red,  bright  blue,  green  and  grav, 
is  seen.  It  is  commonly  translucent,  rarely  semitraus 
jiarent ;  pretty  hard  and  brittle.  Spec.  grav.  2.114 

Chem.  Char. — The  precious  opal  tiiated  with  the* 
blow-pipe  splits  and  cracks,  and  loses  its  transparun  v, 
but  is  not  melted. 

Constituent  Parts.  Klaproth. 

Silica,  90 

Water,  10 

100 

localities. — The  finest  oj)als  are  found  at  Czerwciiitr.i 
not  far  from  Caschau  In  Upper  Hungary,  in  an  argilla¬ 
ceous  decomposed  porphyry,  which  according  to  some 
mineralogists  is  a  gray  stone  (graustein  of  the  GeiTiians'', 
and  are  disposed  in  veins,  nests,  and  grains.  W  h»  n 
the  opal  adlicres  in  small  particles  closely  together 
in  the  stone,  it  forms  what  is  called  mother  of  opal.  It 
is  found  in  the  same  manner  in  a  kind  of  breccia  ol 
this  decomposed  porphyry,  (liownson’s  Travels  in  Hun¬ 
gary,  p.  307.).  It  Is  found  also  at  Fibenstock,  .Tohann- 
Georgenstadt,  and  Freyberg  in  Saxony.  -Vt  this  latter 
place  the  repository  of  the  opal  is  porphyry.  The  opal 
also  Is  met  with  In  Iceland. 

The  opal  mines  described  by  Dr  Townson  arc  situat¬ 
ed  in  a  hill  of  some  miles  in  extent  not  far  from  the 
village  of  Czerwenitza.  This  hill  has  been  opciud  in 
several  places,  but  in  three  with  the  greatest  success, 
(hiards  are  placed  upon  it  to  prevent  any  person  from 
digging  this  precious  stone  ;  for  as  it  is  situated  in  part 
of  the  royal  domain,  the  peasants  who  were  formerly 
permitted  to  search  for  it  on  their  own  account  arc  now 
prohibited  by  t1ie  emperor.  But  even  at  the  time  Dr 
Townson  visited  the  mines  the  work  liad  been  disconti¬ 
nued  for  three  or  four  years  as  unprofitable.  The  usual 
mode  of  conducting  the  operations  in  searching  for  the 
opal  is  hy  (juarrying  to  the  depth  of  three  or  four  yards, 
rarely  deeper.  'I’he  rock  is  thus  thrown  out,  broken 
to  pieces,  and  afterwards  examined.  In  one  place  the 
search  had  been  made  by  mining;  but  the  gallery  was 
only  a  few  yards  in  length.  From  this  account  It  ap¬ 
pears  that  the  rock  containing  the  opal  lies  near  the 
surface,  and  seldom,  it  is  said,  extends  deeper  than  a 
few  fatlioms.  I'hc  opals  denominated  oriental  by  tin 
lapidaries,  a  term  expressive  of  their  value  rather  than 
of  their  origin,  are  supposed  to  bo  from  these  mines,  in 
which,  according  to  records  still  in  existence,  300  men 
were  employed  not  less  than  400  ye.ars  ago. 

Uses. — ()n  account  of  the  fine  play  of  colours,  the 
opal  is  held  in  great  estimation  for  the  purpo  ot 
jewellery,  and  the  opals  which  n  tlect  green  colours  in 
niost  abundance  are  most  highly  valued.  1  he  fini  it 
opals  are  called  oriental  ;  but  this  epithet  is  given  liy 
the  lapidaries  to  the  more  pt  rfect  precious  stone-,  and 
is  not  to  be  understood  as  denoting  that  they  have  been 
brought  from  eastern  countries. 
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Siliceons  The  ancients,  it  would  appear  from  the  account  of 
genus.  Pliny,  attached  an  immense  value  to  this  stone ;  for  he 
''  informs  us  that  a  senator  called  Nonius  rather  submit¬ 
ted  to  banishment  than  give  up  an  opal  which  he  had 
ill  his  possession  to  Mark  Anthony.  This  opal  was  es¬ 
timated  at  20,000  sesterces.  Lib.  xxxvii.  cap.  6. 

Subspecies  2.  Common  Opal. 

Se7ni-opal,  Kirwan,  i.  293.  UOpak  Commune,  Bro- 
ehant.  I.  344.  Quartz  resinite  Hijdrophane  et 
Quartz  resinite  Girasol,  Hauy,  ii.  433. 

Exter.  Char. — Common  opal  is  found  in  massed,  or 
disseminated,  sometimes  in  rounded  or  angular  pieces, 
and  sometimes  kidney-shaped  or  botryoidal.  Internal 
lustre  splendent,  and  intermediate  between  vitreous  and 
resinous.  Fracture  conchoidal,  but  sometimes  uneven. 
Fragments  sharp-edged. 

Colour  milk-white,  and  varieties  of  tills  colour  held 
in  certain  directions  appear  of  a  wine  y;ellow.  The  other 
shades  of  colour  are  yellowish  or  reddish  white,  and  wax 
or  honey  yellow.  Semitransparent  and  sometimes  trans¬ 
parent.  Specific  gravity  from  1.958  to  2.015.  In  other 
characters  the  same  as  the  precious  opal. 

Cham.  Char. — Infusible  before  the  blow-pipe,  but 
melts  w'ith  borax,  and  without  swelling  up. 


Constituent  Parts.  Klaproth. 

From  Kozemutz.  From  TeUiobanya. 


Silica, 

98-75 

Silica, 

93-50 

Alumina, 

O.IQ 

Oxide  of  iron. 

1.00 

Oxide  of  iron. 

0. 10 

Water 

5.00 

Loss, 

1.05 

Loss 

100.00  100.00 

Localities,  &c. — The  common  opal  is  found  in  veins, 
chiefly  in  amygdaloid  rocks,  and  sometimes  also,  it  is 
said,  in  granites  and  porphyries.  It  is  of  most  frequent 
occurrence  in  Bohemia  ;  in  Saxony,  as  at  Freyberg, 
Eibenstock,  &c.  •,  in  Hungary,  in  Poland,  in  Scotland, 
and  the  Faroe  islands.  Tlie  amygdaloid  rocks  in  the 
vicinity  of  the  CJiants  Causeway  in  the  north  of  Ireland 
also  afl’ord  a  repository  for  this  mineral. 

Uses. — It  is  employed  as  well  as  the  former  for 
the  purposes  of  jewellery,  but  is  esteemed  of  inferior 
value. 

It  has  been  observed  of  some  varieties  of  common 
opal  that  they  are  hydrophanous,  that  is,  they  possess 
the  property  of  becoming  transparent  when  immersed 
in  water,  a  property  which  it  is  supposed  depends  on 
the  absorption  of  the  water  in  the  pores  of  the  opal. 
When  similar  varieties  of  opal  are  dipped  in  melted 
wax,  they  are  impregnated  with  it,  and  become  in  like 
manner  transparent,  but  on  cooling  resume  their  opaci¬ 
ty.  To  such  varieties  De  Born  has  given  the  name  of 
Pyrophane, 

Subspecies  3.  Semi-opal. 

Id.  K  irwan,  i.  290.  La  Demi-opale,  Brochant,  i. 

347"  Qi^cirtz  liesimte  Commune,  ct  iMeniliie,  Ilauy, 
ii-  433- 

^  Exter.  Char. — This  mineral  is  found  in  masses  or 
disseminated,  in  angular  fragments,  stalactitical,  botry- 
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oidal,  or  in  superficial  layers.  Lustre  glimmering  or  Classifica- 
shining,  and  intermediate  between  vitreous  and  resi-  tion. 
nous.  Fracture  conchoidal,  and  frequently  even.  Frag-  '  '  *  * 

ments  sharp-edged. 

Colours  extremely  various,  but  In  general  duller  and 
less  vivid  than  common  opal.  The  most  predominant 
are  yellowish,  grayish  and  reddish  white,  more  rarely 
milk  white.  Various  colours  are  sometimes  disposed  in 
spots,  stripes,  and  clouds.  Translucent  at  the  edges,  and 
sometimes,  but  rarely,  semitransparent.  Pretty  hard 
and  brittle.  Spec.  grav.  2.540. 

Chem.  Char. —  Intusible  before  the  blow-pipe,  but 
melts  W’ith  borax  and  without  frothing  up. 

Constituent  Parts.  Klaproth. 


Silica,  43-5° 

Oxide  of  iron,  47.00 

Water,  7-5° 

Loss,  2.00 


100.00 

Localities,  &c.-— The  semi-opal  is  found  in  the  same 
places  and  in  similar  rocks  with  the  common  opal,  as 
in  basalt  and  amygdaloid,  but  chiefly  in  granite  and 
porphyry,  and  particularly  in  the  veins  of  such  rocks 
containing  silver. 

Some  varieties  of  pitch  stone  have  been  ranked  with 
semi-opal  by  mineralogists  ;  and  menilite,  a  mineral  to 
be  afterw  ards  described,  lias  been  also  considered  mere¬ 
ly  as  a  variety  of  it. 

Subspecies  4.  Wood  Opal. 

Lignifo/m  Opal,  Kirwan,  i.  295.  -  Opale  Ligniforme, 

Brochant,  i.  350.  Quartz  resinite  Xyloide,  Hauy,  il. 
439- 

Exter.  Char. — This  variety  of  opal  is  found  in  masses 
of  difterent  sizes,  retaining  the  form  and  texture  of  the 
wood  which  is  supposed  to  be  penetrated  with  the  stony 
opaline  matter.  Lustre  interally  weakly  shining,  be¬ 
tween  vitreous  and  resinous.  Transverse  fracture  con¬ 
choidal,  longitudinal  fractui-e  shows  the  woody  texture. 
Fragments  sharp-edged. 

Colours  grayish  and  yellowish  white,  yellowish  brown 
and  ochre  yellow.  Different  colours  are  sometimes  ar¬ 
ranged  in  concentric  circles,  in  spots,  and  stripes.  Of¬ 
ten  opake,  but  rarely  translucent  except  at  the  edges. 
Intermediate  between  hard  and  semi-hard.  Brittle. 
Spec.  grav.  2.600. 

Localities,  &c. — The  wood  opal  Is  found  at  Pornick. 
near  Sehemnitz  in  Hungary,  and  at  Telkobanya  in  the 
same  country. 

34.  Species.  Menilite. 

Pitchstone,  Kirwan,  i.  292.  Variety  of  Jlint  of  som^ 

and  Scm^opal  of  Klaproth. 

Exter.  Char. — This  mineral  is  found  in  tuberose  mas¬ 
ses,  which  have  a  smooth  ribbed  surface,  and  are  some¬ 
times  covered  with  a  whitish  crust.  Internal  lustreweak- 
ly  shining.  Transverse  fracture  flat,  conchoidal -,  lon¬ 
gitudinal,  coarse,  splintiii’v.  Fragments  sharp-edged. 

C’hesrnit  browm  colour,  and  marked  with  alternating 
stripes  of  pearl  gray  and  reddish  brown.  Translucent. 
Pretty  hard  and  brittle.  Spec.  grav.  2.185. 

Constituent 
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Constituent  Parts.  Klaprotli. 

Silica,  85.50  , 

Alumina,  i. 

Oxide  of  iron,  .50 

Lime,  ^  .50 

Water  and  carbonaceous  matter,  11.50 
Loss,  •  I. 


LocalitieSy  &c.— This  variety  of  jasper  abounds  In  Si¬ 
beria  ;  it  Is  found  ftlso  in  Saxony,  in  the  Ilartz,  where 
it  reposes  on  gray  wacken  j  In  Sicily  j  and  in  the  hills 
in  the  vicinity  of  Edinburgh. 

Subspecies  3.  Porcelain  Jasper. 

Porcellamte,  Kirw.  I.  3 13.  Lc  Jaspc  Porcclm'ne,  Brocli. 
i.  336.  Thermantide  Porcellanite,  Hauy,  iv.  510. 
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Siliceous 

genus. 


100.00 

Localities,  &c. _ This  mineral  Is  found  at  Menll- 

Montant,  from  which  it  derives  its  name,  near  Paris, 
In  nodules  disposed  In  interrupted  strata,  in  the  middle 
of  a  foliated,  argillaceous  schistus,  which  Is  Interposed 
between  the  beds  of  gypsum. 

35.  Species.  J.'VSPER. 

Jasper  has  been  divided  Into  six  subspecies,  i.  Egyp¬ 
tian  j  2.  Striped;  3.  Porcelain;  4.  Common;  5. A.gate  ; 
and,  6.  Opal. 

Subspecies  I.  Egyptian  Jasper. 


Exter.  Char. — Usually  found  In  masses  or  angular 
pieces.  In  which  rents  or  fissures  are  often  observed,  and 
also  in  whole  beds.  Internal  lustre  glimmering  or 
weakly  shining;  resinous.  Fracture  imperfect  conchol- 
dal  or  uneven.  Fragments  sharp-edged. 

The  colour  exhibits  great  variety  ;  pearl,  ash,  yel¬ 
lowish  and  bluish  gray,  with  shades  of  yellow,  red,  and 
rarely  green.  The  colour  is  generally  uniformly  the  » 
same,  but  sometimes  it  is  striped  and  dotted,  flamed  and 
clouded ;  impressions  of  vegetables  of  a  red  colour  are 
observed  on  the  blue  varieties,  and  the  rents  or  fissures 
are  of  a  red  colour  in  the  grayish  specimens  )  Is  entire¬ 
ly  opaque  ;  pretty  hard,  and  easily  frangible. 

Chem.  Char. — Melts  before  the  blow-pipe  Into  a 
black  slag. 


Egyptian  Pebble,  Kirwan,  i.  3 1 2.  Le  Jaspe  Egyptien, 

Brochant,  i.  332. 

Exter.  Char. — This  variety  of  jasper  Is  found  in 
rounded  pieces,  which  are  generally  spherical,  and 
have  a  rough  surface.  External  lustre  glimmering  or 
weakly  shining ;  internal  weakly  shining.  Fracture  per¬ 
fect  conchoidal ;  fragments  sharp-edged. 

The  colours  of  this  variety  are  disposed  In  zones  or 
irregular  stripes,  which  are  nearly  concentric.  These 
colours  are  yellowish  brown  on  a  ground  of  chesnut 
brown  ;  usually  opaque,  or  slightly  translucent  at  the 
edges.  Spec.  grav.  2.56  to  2.6. 

Chem.  Char. — Infusible  before  the  blow-pipe. 

Localities,  &c. — This  mineral,  as  its  name  imports, 
is  brought  from  Egypt,  where,  as  was  observed  by  Cor- 
dler.  It  constitutes  part  of  a  breccia  which  is  entirely 
composed  of  fragments  of  siliceous  stones,  immense  stra¬ 
ta  of  which  abound  in  that  country,  and  the  deserts 
of  Africa  in  the  vicinity.  The  masses  of  jasper  are 
found  among  the  sand  which  has  been  derived  from  tlie 
decomposition  of  this  breccia,  and  particularly  near 
Suez. 

Uses. — This  variety,  on  account  of  Its  hardness  and 
beautiful  colours,  is  in  considerable  estimation  for  orna¬ 
mental  purposes. 


Constituent  Parts.  Rose, 


Silica,  60.75 

Alumina, 

Magnesia,  3. 

Potash,  3.66 

Oxide  of  Iron,  2.50 


97.18 

Loss,  2.82 


100.00 

Localities,  &C.C. — This  mineral  is  abundant  In  different 
parts  of  Bohemia  ;  it  is  met  with  also  in  Saxony,  in  the 
rocks  in  the  vicinity  of  Edinburgh,  and  on  the  coast  of 
Fife  near  Dysart  In  Scotland. 

This  jasper  derives  its  name  from  its  fracture,  which 
resembles  that  of  porcelain  ;  and  as  it  is  frequent]) 
found  in  places  where  subterraneous  fires  have  existed, 
sueh  as  beds  of  coal  which  have  been  kindled  by  ac¬ 
cident,  it  is  ascribed  to  their  action  ;  and  according  to 
AVerner,  It  is  nothing  more  than  a  slaty  clay  altered  by 
fire. 

Subspecies  4.  COMMON  Jaster. 


Subspecies  2.  Striped  Jasper. 

Id.  Klrw.  i.  312.  Le  Jaspc  Rubane,  Broch.  i.  334. 

Q,uartz-Jaspe  Onyx,  Hauy,  ii.  436. 

E.vter.Char. — This  variety  of  jasper  is  found  massive, 
and  sometlmus  forms  entire  beds.  It  has  no  lustre,  ex¬ 
cept  from  the  mixture  of  extraneous  substances.  Frac¬ 
ture  conchoidal,  sometimes  splintery  or  earthy.  I'rag- 
ments  sharp-edged. 

To  the  variety  of  colours  of  this  mineral  it  oavcs  its 
name.  These  are  pearl  gray,  yellowish  and  greenish 
gray,  with  shades  of  red  and  blue,  and  these  different 
colours  are  arranged  in  straight  or  curved  lines ;  gene¬ 
rally  epaque,  translucent  only  at  the  edges. 


Jd.  Kirw.  i.  310.  Jaspc  Comtnun,  Broch.  i.  338. 

Exter.  Char. — This  variety  is  usually  found  massive, 
sometimes  disseminated,  or  alternating  in  thin  layer* 
with  other  stones.  Lustre  gllniiiiering  or  shining,  be¬ 
tween  vitreous  and  resinous.  Fracture  more  or  lc*-.  per¬ 
fectly  conchoidal,  sometimes  splintery  or  earthy.  Frag¬ 
ments  sharp-edged. 

(blours  extremely  various,  exhibiting  different  sh.idrs 
of  red,  vellovr,  and  black  ;  and  several  of  these  are 
united  together,  presenting  clouds,  spots,  and  »triprs. 
Usually  opaque,  or  slightly  translucent  at  the  edgea. 
Is  scratched  hv  quartz.  Easily  frangible.  Si»ee,  grav. 
2.3  to  2.7. 

(hem.  Char. —  Entirely  infusible  befons  the  M.iw- 
Y  2  r'l"^ 
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Siliceous  pipe.  Its  constituent  parts  are  extremely  variable.  The 
genus,  lollowing  were  obtained  by  the  analysis  of  Kirwan. 

Silica,  75 

Alumina,  20 

Oxide  of  iron,  5 

100 

Localities,  &c. — This  jasper  Is  very  common  In  dilFe- 
rent  parts  of  the  world  ;  in  Saxony,  Bohemia,  Hungary, 
France,  Spain,  Italy,  Siberia,  and  also  in  Scotland,  as 
among  the  basaltic  rocks  in  the  vicinity  of  Edinburgh, 
and  at  Dunbar.  It  is  usually  found  in  veins,  especially 
such  as  contain  ores  of  iron.  It  is  often  traversed  with 
veins  of  quartz,  or  mixed  with  pyrites,  lithoinarga,  semi- 
opal,  brown  spar,  native  and  vitreous  silver.  It  has 
been  taken  for  the  basis  of  some  porphyries,  but  these 
turn  out  to  be  indurated  clay,  pitch  stone,  and  horn  stone. 

Subspecies  5.  Jasper  Agate. 

Exter.  C7iar.— This  variety  seems  to  be  the  same  as 
that  already  mentioned  under  the  name  of  agate,  jasper, 
in  speaking  of  agates  at  the  end  of  the  description  of 
calcedony.  It  is  found  massive,  and  possesses  no  lustre. 
Fracture  conchoidal,  generally  opaque,  pretty  hard, 
and  sometimes  adheres  to  the  tongue.  The  colours  are 
yellowish  or  reddish  white,  which  are  disposed  in  stripes 
and  circles. 

Localities,  &c. — It  is  met  with  In  many  places  in 
agate  balls,  in  amygdaloid  rocks. 

Subspecies  6.  Opal  Jasper. 

Exter.  Char. — This  variety  of  jasper  seems  to  possess 
many  common  characters  with  some  varieties  of  opal. 
It  is  found  massive.  Internal  lustre  between  vitreous 
and  resinous,  is  shining  or  resplendent.  Fracture  con¬ 
choidal.  Fragments  very  sharp-edged. 

Colours  scarlet  red,  blood  red,  brownish  red,  more 
rarely  yellow.  Colours  disposed  in  veins,  spots,  and 
clouds.  Opaque,  or  translucent  at  the  edges.  Brittle, 
and  easily  frangible. 

Localities,  &c. — This  mineral  is  found  in  Hungary, 
in  Siberia,  and  other  places,  and  is  usually  in  nests  in 
porphyry. 

Beside  the  localities  of  the  difl’erent  varieties  of  jasper 
already  mentioned,  we  may  notice  that  it  is  met  with 
in  Siberia  of  a  white  and  bluish  colour.  The  hill  on 
which  the  fortress  of  Orskaia  stands  on  the  left  bank  of 
the  river  Jaik,  in  the  government  of  Orembourg,  is  en¬ 
tirely  composed  of  a  pale  green  and  deep  red  jasper, 
disposed  in  inclined  beds  ;  and  on  the  most  elevated 
parts  of  the  Altaian  mountains,  near  the  source  of  the 
river  Korgou,  a  jasper  has  been  discovered  of  an  ivory 
white  colour,  which  is  remarkable  for  being  penetrated 
with  black  dendrites. 

Uses  of  Jasper. — It  is  valued  according  to  its  hard¬ 
ness,  the  degree  of  polish  of  which  it  is  susceptible,  and 
the  beauty  and  variety  of  its  colours  j  and  it  is  employ¬ 
ed  in  forming  vases,  handles  for  swords  and  knives,  and 
other  smaller  ornamental  purposes. 

36.  Species.  Heliotrope,  or  Bloodstone. 

Jleliotropium,  Klrw.  I.  314.  L'' Heliotrope,  Broch.  i. 

376.  ^uart'x,  jaspe  Sanguin,  Hauy,  ii  436. 


a  L  O  G  y.  Part  I. 

Exter.  Char. — Heliotrope  is  found  massive  or  in  an-  ciassifica- 
gular  pieces  j  external  lustre  glimmering  er  shining,  tion. 
and  resinous  j  fracture  conchoidal,  sometimes  uneven. '  "* 
Fragments  very  sharp-edged. 

Colour  chiefly  deep  green,  but  of  various  shades,  with 
spots  of  olive  and  yellow,  but  most  frequently  scarlet  or 
blood  red  :  translucent  at  the  edges  :  hard,  easily  fran¬ 
gible.  Spec.  grav.  2.62  to  2.7. 

Chem.  Char. — Entirely  Infusible  before  the  blow-pipe. 

Localities,  &c.— This  mineral  was  originally  brought 
from  the  east,  but  it  has  since  been  found  in  Siberia, 
in  Bohemia,  where  it  is  met  with  in  a  vein,  and  in  Ice¬ 
land. 

Uses. — It  is  employed  for  similar  purposes  with  jasper 
or  agate. 

By  many  mineralogists  this  mineral  Is  considered  as 
a  variety  of  jasper;  hence  it  has  been  called  oriental 
jasper ;  and  it  is  supposed  by  some  to  be  a  calcedony 
penetrated  with  green  earth. 

37.  Species.  Chrysoprase. 

Chrysopi'asium,  Kirw.  I.  284.  La  Chri/sopi-ase,  Broch. 

i.  280.  Quartz  Agathc  Prase,  Hauy,  ii.  426. 

Exter.  Char. — This  mineral  is  found  massive,  or  in 
angular  fragments  :  Internal  lustre  rarely  glimmering  ; 
fracture  even,  sometimes  splintery ;  fragments  sharp- 
edged. 

Colour  apple-green,  greenish  gray,  or  leek-green  j 
translucent,  sometimes  semitransparent ;  less  hard  than 
calcedony  and  flint.  Spec.  grav.  2.25. 

Chan.  Char. — Infusible  before  the  blow-pipe,  but 
loses  its  transparency,  and  becomes  white. 


Constituent  Pai'ts. 

Klaproth 

Silica, 

96.16 

Alumina, 

.08 

Jjime, 

.82 

Oxide  of  iron. 

.08 

Oxide  of  nickel. 

1. 00 

Loss, 

1.86 

100.00 

Localities,  &c. — Chrysoprase  Is  found  at  Kosemutz, 
in  Upper  Silesia,  in  a  mountain  composed  of  serpentine, 
asbestus,  indurated  talc,  and  lithomarga. 

Uses. — It  is  employed  for  similar  purposes  as  jasper, 
and  it  is  greatly  esteemed  when  it  is  of  a  fine  apple- 
green  colour.  It  is  said  that  some  varieties  of  this  mi¬ 
neral  lose  their  colour  by  being  exposed  to  moisture,  so 
that  the  jewellers,  before  using  them,  put  them  to  the 
test,  by  keeping  them  for  some  time  in  a  moist  place. 

38.  Species.  Plasma. 

Id.  Broch.  i.  278.  Silex  Plasme,  Brongniart,  ii.  398. 

Exter  Char. — This  mineral  is  found  disseminated, 
in  rounded  pieces,  and  also  in  angular  pieces.  Internal 
lustre  glimmering  or  weaklyshining;  resinous.  Fracture 
conchoidal,  even,  and  sometimes  splintery.  Translu¬ 
cent,  and  sometimes  even  transparent  in  thin  pieces. 

Colour  various  shades  of  green  ;  and  sometimes  dif¬ 
ferent  colours  are  disposed  in  spots,  stripes,  and  points. 

Nearly 
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Cliissifica-  Nearly  equally  bard  with  calcedony.  Brittle,  and  easily 
tion  frangible. 

Chem.  Char. — It  is  infusible  before  the  blow-pipe, 
but  becomes  white. 

Localities,  &c. — It  is  said  by  some,  that  this  mineral 
has  only  been  found  among  the  ruins  of  Rome,  but  ac¬ 
cording  to  Brongniart  and  others,  it  has  been  found  in 
the  Levant,  in  Upper  Hungary,  and  in  Moravia,  in  a 
mountain  of  serpentine,  where  it  is  accompanied  with 
flint. 

Uses. — It  appears  that  this  mineral  was  much  em¬ 
ployed  by  the  ancients  for  ornamental  purposes. 

39.  Species.  Cat’s  Eye. 

Id,  Klrw.  1.  30  r.  L‘‘Ocil  dc  Chat,  Brochant,  i.  292. 

Quartz'- Agathe  Chatoyant,  Hauy,  ii.  427. 

Exter.  Char. — This  mineral,  as  it  is  brought  from  its 
native  country,  is  usually  cut  and  pohshed,  so  that  its 
natural  form  is  unknown  j  but  it  is  supposed  that  it  is 
met  with  in  grains  or  rounded  pieces.  A  mass  describ¬ 
ed  by  Klaproth,  tvhich  seemed  to  be  in  its  natural  state, 
had  a  quadrangular  form,  a  rough  surface,  and  consider¬ 
able  brilliancy.  The  lustre  is  resplendent  and  resinous. 
The  cross  fracture  is  uneven,  the  longitudinal  fracture 
imperfectly  foliated.  Fragments  more  or  less  sharp- 
edged. 

The  colour  is  greenish  yellow  and  smoke  gray,  of 
various  shades,  and  sometimes,  but  rarely,  grayish  or 
silvery  white.  It  is  translucent,  rkrely  semitransparent. 
When  it  is  cut,  it  reflects  different  rays  of  light  by 
changing  its  position,  a  character  by  which  it  is  easily 
known.  This  is  ascribed  to  small  parallel  fibres  which 
appear  in  the  interior  of  the  stone.  It  is  hard,  easily 
frangible.  Spec.  grav.  2.62^  to  2.660. 

Chem.  Char. — It  melts  with  great  difficulty  by  the 
action  of  the  blow-pipe.  Klaproth  subjected  it  to  the 
heat  of  a  porcelain  furnace,  but  it  was  not  melted  j  it 
only  lost  its  hardness,  lustre,  and  transparency,  and  the 
colour  became  of  a  pale  gray. 


Constituent  Parts.  Klaproth. 


Silica, 

95.00 

94.50 

Alumina, 

1-75 

2.00 

Lime, 

1.50 

1.50 

Oxide  of  iron. 

0.25 

0.25 

Loss, 

1.50 

1-75 

100.00 

100.00 

Localities. — Cat’s  eye  is  brought  from  Ceylon  and 
the  Malabar  coast,  and  also,  it  is  said,  troni  Egypt  and 
Arabia',  but  always  in  the  polished  state.  The  only 
one  known  in  Its  natnr.al  state  was  that  above  mention¬ 
ed,  which  was  presented  to  Klaproth  by  Mr  Grcvillcot 
London. 

Uiye5.— This  mineral  Is  in  great  estimation  as  a  pre* 
rious  stone,  and  it  is  usually  cut  for  ring-stones. 

I'hc  name  is  derived  Irom  its  possessing  the  property 
of  reflecting  the  light  similar  to  the  eye  ol  the  cat,  and 
hence  the  term  chatoyant  among  jewellers,  which  is  c.\- 
pressive  of  that  eflect. 

49.  Species.  OBSIDIAN. 

Kirwan,  I.  265.  Iceland  agate  wAgOi  L'Obstdienne, 
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Brochant,  i.  288.  Lave  vitreusc  Obsidienne,  Ilaiiy, 
iv.  594- 

Exter.  Char. — This  mineral  is  found  in  masses,  and 
sometimes  in  rounded  pieces.  Lustre 'resplendent,  vi¬ 
treous  j  fracture  perfectly  conchoidal  j  fragments  very 
sharp-edged. 

The  most  common  colour  of  obsidian  is  perfectly 
black,  sometimes  greenish  and  grayish,  black,  blueish, 
greenish  and  smoke  gray,  and  yellow  and  red,  accord¬ 
ing  to  Humboldt :  most  commonly  opaque,  but  some¬ 
times  translucent  on  the  edges.  It  is  hard  and  easily 
frangible.  Spec.  grav.  2.348. 

Chem.  Before  the  blow-pipe  obsidian  melts 

into  an  opaque  porous  glass,  of  a  grayish  white  co¬ 
lour. 

Constituent  Parts. 


Bergman. 

Abilgaard 

Silica, 

69 

74 

Alumina, 

22 

12 

Oxide  of 

iron,  9 

14 

100  100 


Descolils. 

Drappicr. 

Silica, 

72.0 

74- 

71.0 

Alumina, 

J2.5 

14. 

13-4 

Lime, 

Oxide  of  Iron  1 

^  2.0 

1.2 

1.6 

and  manganese,  j 

3-3 

4.0 

Potash  and  soda, 

1 0.0 

3-3 

4.0 

Loss, 

3-5 

4-5 

6.0 

100.0 

100.0 

100.0 

Localities,  &c. — This  mineral  is  found  in  Iceland, 
in  Siberia,  in  the  Liparl  Islands,  in  Hungary,  in  Ma¬ 
dagascar,  the  island  of  Tenerifle,  in  Mexico,  Peru,  and 
some  of  the  South  sea  islands.  Humboldt  discovered  a 
variety  of  obsidian  in  New  Spain,  which  was  chatoyant 
in  a  considerable  degree.  T^he  obsidian  from  Hungary 
is  found  in  insulated  pieces  among  detached  masses  of 
granite,  gneiss,  and  decomposed  porphyry.  Obsidian 
was  long  supposed  to  have  a  volcanic  origin  j  bnt  it  ap¬ 
pears,  from  the  accounts  ot  those  who  have  visited  Ice¬ 
land,  that  it  Is  not  onlv  found  in  the  vicinity  ot  Ilrcla, 
but  cvervw’here,  distributed  like  quartz  and  flint ',  and 
besides  It  is  not  unfrequent  In  countries  where  volcanoes 
were  never  known  to  exist. 

Uses. — The  fine  colour  and  hardness  of  this  stonA 
have  brought  it  into  use  for  ornamental  piirpos»'S. 
Among  the  ancient  Mexicans  and  IVrnvians  it  wa-  em¬ 
ployed  as  mirrors,  some  ot  which,  it  .  said  'an'  some¬ 
times  still  found  in  tin-  tombs  of  their  anrient  sovereigns 
{Faujas  Miner,  des  I'olcans,  p.  308.  J  ;  and  also  for  cut¬ 
ting  insttumentb  as  knives  and  even  razors.  H  rnaii- 
dez  saw  the  Mexican  cutlers  make  a  hundred  kni'  "•  ot 
obsidian  in  the  course  ot  an  hour.  Obsidian,  it  Is  said, 
has  also  been  U'l  d  as  mirrors  for  telescopes. 

41.  Species.  I’lTCHSTONE. 

Id.  Kirwan,  I.  292.  I.a  fiicrrc  dc  p-nx.  Brochant,  1. 

^^3.  Ptlrosilcx  rcsintformc.  Hauy,  iv.  386. 

Exter.  ritcLslouc,  wLcU  ha;  nciivt'l 

DAiUO 


*73 

SillcCQU^ 

genuss 


/ 
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Siliceous  name  from  its  resemblance  to  pitch,  is  found  massive 
genus,  sometimes  in  extensive  beds  and  veins,  and  also  forming 
'  entire  mountains.  Internal  lustre  shining  and  resin¬ 
ous.  Fragments  sharp-edged.  In  coarse  and  frequent¬ 
ly  small  granular  distinct  concretions  which  have  a 
smooth  surface. 

The  colours  are  various  shades  of  black,  green, 
hrown,  red,  and  gray.  Translucent,  but  commonly  at 
the  edges  only.  Brittle,  and  rather  easily  frangible. 
Spec.  grav.  of  pitchstone  from  Saxony,  2.314  j  of  black 
pitchstone  from  Arran,  2.338  }  of  pitchstone  from  Meis¬ 
sen  1.645,  Klaproth. 

Chem.  Char. — Fusible  by  the  blow-pipe,  and  is  con¬ 
verted  into  a  white  porous  enamel. 

Constituent  Parts  of  pitchstone  from  Meissen  of  an 
olive  green  colour.  Klaproth,  Transl.  ii.  207. 


Silica, 

73 

Alumina, 

14.50 

Lime, 

I 

Oxide  of  iron. 

I 

Oxide  of  manganese. 

O.IO 

Soda, 

1-75 

Water, 

8.50 

'Loss, 

1-5 

100.00 

Localities,  &c.— Pitchstone  is  found  in  great  abun¬ 
dance  in  Saxony,  in  Hungary,  and  also  in  Siberia.  It 
abounds  also  in  Scotland,  particularly  in  the  island  of 
Arran,  where  it  is  met  with  in  beds,  but  chiefly  in  veins 
traversing  the  strata  in  the  less  elevated  parts  of  the 
island.  Pitchstone  also  forms  the  basis  of  a  porphyry. 

42.  Species.  Pearlstotje. 

Obsidiennc  Perlee,  Brongnlart,  ii.  340.  Lave  Vitreusc 
Perlee,  Hauy,  iv.  495.  Volcanic  Zeolite,  Fichtel. 
Zeolitic  Pitchstone  of  others.  See  Klaproth,  Transl. 
ii.  263. 

Exter.  Char. — Pearlstone  almost  always  forms  tlie 
ground  or  basis  ot  a  species  of  porphyry  which  contains 
roundish  or  longisli  vesicular  cavities.  Lustre  pearly. 
Fracture  seems  imperfectly  concboidal  j  but  is  not  very 
perceptible.  Fragments  blunt-edged. 

Colour  bluish,  ash,  greenish  gray.  Translucent  at 
the  edges.  When  breathed  upon,  gives  out  the  argilla¬ 
ceous  odour.  Not  brittle,  but  easily  frangible.  Soft. 
Spec.  grav.  2.340  to  2.548. 

Chem.  Char. — Before  the  blow-pipe  froths  up  like 
zeolite,  but  is  not  fused. 

Constituent  Parts.  Klaproth,  ii.  267. 


Silica, 

75-25 

Alumina, 

1 2. 

Oxide  of  iron, 

1.60 

Lime, 

•50 

Potash, 

4.50 

Water, 

4-50 

Loss, 

1.65 

A  L  O  G  Y.  Part  ] 

Localities,  &c. — Pearlstone  is  found  near  Tokay  in  classifica 
Hungary,  in  strata  alternating  with  those  of  argilla-  tion. 
ceous  porphyry,  and  containing  In  its  vesicles  nodules  ‘  " 
of  obsidian  ;  it  is  also  met  with  in  Iceland,  and  in  the 
north  of  Ireland. 

43.  Species.  Pumice. 

Id.  KIrwan,  i.  415.  La  Piet're  ponce,  Brochant,  i. 

443.  Ponce,  Brongniart,  i.  332.  Lave  vitreuse 
pumicee,  Hauy,  iv.  495. 

Exter.  Char. — This  mineral  is  found  massive  or  dis¬ 
seminated,  and  it  is  always  of  a  porous  or  vesicular 
texture. 

Lustre  glimmering,  or  a  little  shining  and  silky. 

Fracture  fibrous  j  fragments  blunt-edged. 

Colour  grayish  white,  bluish,  or  yellowish  gray. 

Opaque,  rarely  translucent  at  the  edges,  sometimes  se- 
mlliard,  but  generally  soft,  very  brittle,  and  very 
-easily  frangible.  Spec.  grav.  0.914. 

Chem.  Char. — Fusible  before  the  blow-pipe,  and  is 
converted  into  a  white  glass. 

Constituent  Parts.  Klaproth,  II.  208. 


Silica, 

77.50 

Alumina, 

17-50 

Oxide  of  Iron, 

1-75 

Soda  of  potash. 

3- 

Loss, 

.25 

100.00 

Localities,  &c. — Pumicestone  has  been  supposed  to 
be  a  volcanic  production,  because  it  is  found  in  the  vi¬ 
cinity  of  volcanoes  j  the  Liparl  islands  are  almost  en¬ 
tirely  composed  of  it,  and  there  it  is  accompanied  with 
obsidian.  It  is. also  found  in  Iceland  and  Tenerifl'e; 
in  Hungary ;  and  on  the  banks  of  the  Rhine  between 
Andernach  and  Coblentz. 

Uses. — Pumice  Is  very  much  employed  In  polishing 
stones,  metals,  glass,  ivory,  and  in  the  preparation  of 
parchment. 

A  rare  variety  of  pumice  is  described  by  Brongnlart 
In  the  form  of  vitreous  filaments  as  fine  as  hair ;  the 
colour  is  a  deep  bottle  green,  and  it  melts  by  heat  into 
a  white  enamel.  This  pumice  is  supposed  to  be  pro¬ 
jected  from  the  volcano  in  the  isle  of  Bourbon. 

44.  Species.  Prehnite.  ' 

Id.  KIrwan,  i.  274.  La  Prehnite,  Brochant,  i.  295. 

Prehnite,  Hauy,  ili.  67. 

Essen.  Char. — Divisible  by  one  distinct  line  only, 
and  pretty  clean  j  electric  by  heat. 

Exter.  Char. — Prehnite  is  found  either  massive  or 
crystallized.  The  principal  form  of  Its  crystals  is  a 
four-sided  rhomboidal  table,  which  is  either  perfect 
or  truncated  on  all  its  edges,  or  a  table  with  six  faces, 
and  an  equal  angle,  or  a  large  rectangular  prism  termi¬ 
nated  by  a  bevelment  which  is  somewhat  obtuse.  The 
crystals  are  usually  grouped  together,  and  united  by 
their  lateral  faces ;  face  of  the  crystals  smooth  j  exter¬ 
nal  lustre  shining;  internal  weakly  shining  and  pearly  ; 
principal  fracture  foliated,  cross  fracture  fine-grained 
uneven  j  fragments  but  little  sharp-edged. 


100.00 


Colour 


Part  I. 

1  Classifica- 
I  tioa. 


!| 

I 
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Colour  green,  olive  green,  mountain  green,  and 
greenish  white  ;  semitransparent,  and  sometimes  trans¬ 
parent.  Scratches  glass  slightly.  Brittle,  and  easily 
frangible.  Spec.  grav.  2.609  to  2.696. 

Chem.  Char. — Fusible  before  the  blow-pipe,  into  a 
white  porous  enamel. 


Silica, 

Constituent  Pa?'ts. 

Ilassenfratz. 

5°- 

Klaproth. 

43-83 

Alumina, 

20.4 

30-33 

Lime, 

23-3 

18.33 

Oxide  of 

iron,  4.9 

5.66 

Water, 

•9 

1.83 

Magnesia 

^  *5 

— 

Loss, 

— 

0.02 

100.0 

100.00 
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ing,  or  weakly  shining,  pearly  or  silky  5  fracture  fi-  Siliceons 
brous  j  fibres  divergent ;  fragments  wedge-shaped.  genui. 

Colour  yellowish  white,  yellowish  brown,  snow  white, 
and  sometimes  honey  yellow,  translucent  j  senflihard,. 
brittle,  and  easily  frangible.  Light. 


Constituent  Parts.  Meyer. 

Silica,  41 

Alumina,  31 

Idme,  1 1 

Water,  1 3 

Loss,  2 


ICO 

Subspecies  3.  Radiated  Zeolite. 

Zeolithe  Payonnee,  Brochant,  I.  301.  Mesotype.^  Hauy, 
iii.  151. 


Localities. — Prehnite  wa.s  brought  first  from  the  Cape 
of  Good  Hope,  by  Colonel  Prehn,  whose  name  it  now 
bears.  It  is  also  found  in  France,  as  in  Dauphiny, 
where  it  exists  in  veins.  It  is  not  unfrequent  in  dif¬ 
ferent  parts  of  Scotland,  as  among  the  porphyry  rocks 
six  miles  to  the  south  of  Paisley  j  in  the  neighbourhood 
of  Dunbarton  j  and  in  the  rocks  round  Edinburgh. 

45,  Species.  Zeolite. 

This  species  has  been  divided  into  four  subspecies. 

Subspecies  i.  Mealy  Zeolite. 

Zeolite,  Kirwan,  i.  278.  La  Zeohtx  Fartneuse,  Bro¬ 
chant,  i.  298.  Mesotijpe,  Hauy,  Iii.  151. 

Exter.  Char. — This  variety  is  found  massive  or  dis¬ 
seminated,  and  sometimes  it  is  branched  or  coralloidal, 
and  sometimes  also  it  envelopes  other  zeolites  with  a 
thin  crust.  It  is  dull ;  fracture  earthy  j  fragments 
blunt-edged. 

Colour  usually  reridish  or  yellowish  white,  or  flesh 
red,  opaque,  very  brittle  j  does  not  adhere  to  the 
tongue.  When  scratched  with  the  finger  nail  it  gives 
nut  a  dull  sound. 


Constituent  Parts.  Pelletier. 

Silica,  yo 

Alumina,  20 

Lime,  8 

Water,  22 


100 


Essen.  Char. — Divisible  parallel  to  the  faces  of  a 
rectangular  prism  j  electric  by  heat  In  two  opposite 
points. 

Exter.  Char. — This  variety  is  found  massive,  but 
most  frequently  crystallized  :  the  primitive  form  is  a 
rectangular  prism  with  square  bases  j  Its  common  forms 
are  a  rectangular  prism,  truncated  at  each  extremity  by 
a  four-sided  pyramid,  corresponding  to  the  lateral  faces  ^ 
a  four-sided  rectangular  prism  with  two  broad  and  two 
narrow  sides,  and  also  terminated  by  four-sided  pyra¬ 
mids,  or  a  foui--sided  prism,  nearly  rhomboldal,  the 
tw'o  sharp  lateral  edges  of  which,  as  well  as  the  two  ob¬ 
tuse  terminal  angles,  are  truncated.  The  crystals  are 
united  together  ih  bundles  •,  so  that  the  acuminations 
only  can  he  seen  )  the  crystals  are  commonly  smooth 
and  shining  5  the  internal  lustre  is  weakly  shining  and 
pearly  j  fracture  radiated  ;  the  rays  broad  or  narrow  j 
fragments  wedge-shaped. 

Colour  yellowish,  grayish,  reddish,  and  snow-white  j 
translucent,  sometimes  transparent;  semihard;  scratches 
calcareous  spar ;  brittle,  and  easily  frangible.  Spec, 
grav.  2.0833. 

Chem.  Char. — Before  the  blow-pipe  it  froths  up, 
gives  out  a  phosphorescent  light,  and  is  converted  Into 
a  porous  enamel.  With  acids  it  forms  a  gelatinous  sub¬ 
stance. 


Constituent  Parts. 

Silica, 

Alumina, 

liime. 

Water, 

Loss, 


Vauquelln. 

50.24 

29.30 

9.46 

JO. 


Localities,  &c. — This  variety  of  zeolite  is  found  In 
Ireland,  the  Faro  islands,  and  Sweden.  It  is  frequent 
In  diflerent  parts  of  Scotland,  as  at  Dunbar,  and  seve¬ 
ral  of  tire  Western  islands. 

Subspecies  2.  Fibrous  Zeolite. 

Zeolithe  Fibrcusc,  Brochant,  i.  299.  Mesotype,  Hauy, 
i.  151. 

Exter.  Char. — This  variety  is  found  massive,  and 
sometimes  in  rounded  pieces,  composed  of  capillary  cry¬ 
stals,  divergent  and  radiating  ;  internal  lustre  glimmcr- 

3 


100.00 

Subspecies  4.  Foliated  Zeolite. 

Zeolithe  Lamelleuse,  Brochant,  i.  302.  Stilbitr,  Hau\, 
iii.  161. 

Essen.  Char. — Fusible  into  a  spongy  enamel,  but  not 
electric  by  heat. 

Exter. Char. — This  variety  of  au-olito  u  asually  found 
in  amygdaloldal  or  globular  pieces,  and  also  crystalliz¬ 
ed  ;  primitive  form  of  its  crystals  is  a  rectangular  prism 
with  rectangular  bascj  ;  the  usual  forms  of  its  crystals 

arc. 
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Siliceous  are,  a  short  equiangular  six-sided  prism  with  two  broad, 
genus,  two  narrower,  and  two  very  narrow'  faces  ;  a  table  with 
six  equal  faces,  and  a  rhomboidal  prism.  Surface  of  the 
crystal  smooth  and  aliiuing  j  internal  lustre  shining  and 
pearly  j  fracture  foliated  5  the  plates  most  Irequently 
.  curved  with  a  simple  cleavage. 

Colour  similar  to  the  former  j  it  is  translucent  or 
semitransparent  ^  semihard,  and  easily  frangible.  Spec, 
grav.  2.5. 

Cheni.  Char. — Froths  up  and.  phosphoresces,  under 
the  blow-pipe  j  placed  on  hot  co;Js,-it  becomes  w  hite  and 
is  easily  reduced  to  powder.  It  is  not  converted  into  a 
•jelly  by  acids. 

Constituent  Parts.  Vauqueliu. 


Silica, 

52 

Alumina, 

17-5 

Eime, 

9 

Water, 

18.5 

I.oss, 

3 

100 

Locahties,  &.c. — The  different  varieties  of  reol I te  arc 
•usually  found  in  amygdaloid  rocksj  basalts,  porphyry, 
slate,  wacken,  and  green  stone.  They  often  line  the 
sides  of  fissures  passing  through  these  rocks,  and  are 
■accompanied  with  calcareous  spar,  calcedony,  some¬ 
times  with  native  copper  and  native  silver,  as  in  Ice¬ 
land.  The  finest  zeolites  are  brought  from  the  islands 
•of  Faroe,  Iceland,  .^delfors  in  Sweddn.  The  dift'er- 
ent  varieties  are  not  unfrequent  in  Scotland.  The 
fibrous  and  radiated  kinds  are  met  with  extremely 
beautiful  in  the -islands  of  Cannay  and  Skye  j  the  foli¬ 
ated  or  stilbite  in  the  island  of  Staffa,  in  Skye,  and  in 
the  lead  veins  at  Strontian. 

46.  Species.  CuBiziTE. 

“  La  Tjcolithc  Cuhiquc^  Brochant,  i.  304.  Analcime,  Sf 

Chabasie,  Hauy.  iii.  180. 

Essen.  Char. — Original  forms  of  the  cube,  fusible 
into  a  glass. 

Exter.  Char. — This  mineral  is  found  massive  or  cry¬ 
stallized  j  the  form  of  the  crystals  is  a  perfect  cube, 
which  is  its  primitive  form.  This  is  sometimes  truncat¬ 
ed  on  all  its  angles  by  three  small  triangular  faces,  or 
with  twenty-four  equal  and  similar  trapezoids  like  the 
garnet.  The  external  lustre  is  resplendent,  vitreous,  or 
pearly.  Internal  shining  or  weakly  shining.  Fracture 
imperfectly  foliated,  almost  uneven.  Fragments  im¬ 
perfect  cubes. 

Colour  white,  yellowish,  grayish,  or  reddish  white. 
It  Is  translucent  or  opaque.  Semihard.  Spec.  grav. 
about  2  (Hauy).  Difficult  to  produce  any  signs  of 
electricity',  hence  the  name  anakime,  signifying  want 
of  power,  given  to  it  by  Hauy. 

Chem.  Char. — Froths  up  before  the  blow-pipe,  and 
melts  into  a  porous  glass. 

Localities,  &c.— Cubizlte  is  found  in  Skye,  in  Staffa, 
and  in  the  Salisbury  rocks  near  Edinburgh.  Fine  spe- 
-cimens  of  cubizlte  are  abundant  at  the  Giants  cause¬ 
way  in  the  north  of  Ireland.  Chabasle  is  found  also 
<  3t- Qberstein  in  Germany. 


Part  ! 

By  many  mineralogists  chabasle  and  analcimc  are  C'assifiw 
considered  as  one  species  but  more  ucai-ly  investigated,  lion, 
as  has  been  done  by  Hauy  and  others,  they  must  ap- 
pear  very  difiereut.  The  preceding  description  refers 
chiefly  to  analcime.  We  shall  shortly  state  tlie  princi¬ 
pal  characters  of  chabasie  from  Hauv,  iii.  176. 

Essen.  Char. — Divisible  into  a  rhomboid  slightlv  ob¬ 
tuse,  and  easily  fusible -by  heat. 

Exter.  Char. — Chabasie  is  commonlv  crystallized. 

Primiti\  e  form  of  the  crystals  is  a  slightly  obtuse  rhom¬ 
boid,  whose  plane  angle  at  the  suivmit  is  about  93^°, 
so  that  it  approaches  nearly  to  the  cube;  integrant  mo¬ 
lecule  is  the  same.  Six  of  the  edges,  are  truncated,  the 
truncations  itniting  tliree  and  three  at  the  tw’o  opposite 
angles,  and  the  remaining  six  angles  are  also  truncated. 

It  appears  also  in  the  form  of  double  sl.x-sided  pvramids 
applied  base  to  base,  having  the  six  angles  at  the  base, 
and  the  three  acute  edges  of  each  pyramid  truncated. 

Colour  whitisl),  sometimes  reddish,  but  this  seems  to 
■be  owing  to  a  superficial  crust.  I.ustre  shining  or  re¬ 
splendent  and  vitreous.  Ti  ansparent  or  translucent. 

Chem.  Char. — Is  easily  fusible  before  the  blow-pipe, 
ami  melts  into  a  whitish  spongy  mass. 

47.  Species.  Cross-stoke. 

Staurolite,  Kirwan,  I.  282.  Pierre  Crvcijorme,  Bro¬ 
chant,  i.  3 1 1.  Hurmotome,  Hauy,  iii.  J91. 

Essen.  Char. — Divisible  into  a  rectangular  octahe¬ 
dron,  which  maybe  subdivided  on  the  angles  contiguous 
to  the  summits. 

Exter.  C//or.— This  mlner.al  is  always  crystallized. 

Its  usual  forms  arc,  a  double  crystal  composed  of  two 
bi’oad  pri.sms,  with  four  rectangular  faces,  and  terminat¬ 
ed  at  each  extremity  by  a  four-sided  obtuse  pyramid 
placed  on  the  lateral  edges.  These  two  prisms  cross 
each  other  by  tlieir  broader  faces,  so  that  the  faces  of 
the  acuminatiou  meet  together,  and  the  double  crystal 
thus  formed  having  four  right-angled  re-enlcring  angles, 
resembles  a  cross.  The  crystals  arc  obliquely  streaked. 
External  lustre  shining  and  resplendent,  vitreous.  In¬ 
ternal  weakly  siiining.  Fracture  foliated. 

Colour  grayish  or  milky  white,  translucent,  some¬ 
times  semi-transparent.  ScmI-hard,  scratches  glass 
slightly.  Spec.  grav.  2.333  to  3.61. 

Chem.  Char. — Before  the  blow-pipe  it  is  fusible,  and 
froths  up.  The  powder  thrown  on  hot  coals  Is  phos¬ 
phorescent,  giving  out  a  greenish  yellow  light. 

Constituent  Parts. 


KLiproth. 

Tassaert. 

Milica, 

49 

47-5 

Barytes, 

18 

16 

Alumina, 

16 

19.5 

Water, 

13-5 

Loss, 

2 

3-5 

100 

100 

Localities. — This  mineral  has  been  found  in  veins  at 
Andreasberg  in  tlie  Hartz,  accompanied  by  carbonate 
of  lime,  from  which  it  is  sometimes  called  andreolite. 
It  is  also  found  in  the  lead  veins  at  Strontian  in  Scot¬ 
land,  and  in  balls  of  agate  at  Oberstein.  In  the  latter 
place,  crystals  are  single. 

48.  Species 
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,  48.  Species.  LAUMONiTE. 

7.eolii7ie  Efflorescente,  Haay,  iv.  410.  Id.  Brochant, 
ii.  530. 

Exter.  Chari — This  mineral  is  found  in  masses  which 
are  composed  of  irregular  groups  of  crystals  crossing 
-each  other  in  all  directions.  Form  of  the  crystals  is  a 
four-sided  prism,  nearly  rectangular,  and  terminated  by 
a  •base  inclined  to  one  of  the  lateral  edges  under  an 
angle  of  133°;  frequently  the  acute  angle  is  truncated, 
and  thus  terminating  in  a  bevelment  placed  on  the  acute 
lateral  edges.  The  lateral  faces  are  longitudinally  streak¬ 
ed,  and  the  lustre  is  shining.  The  faces  of  the  summit 
are  also  shining,  but  smooth.  Fracture  foliated,  and 
parallel  to  the  lateral  faces. 

Colour  grayish  white,  somewhat  pearly.  Is  translu¬ 
cent,  rather  soft  j  sectile,  and  easily  frangible. 

But  all  these  characters  are  considerably  different  by 
the  action  of  the  air.  The  whole  mass  is  gradually  se¬ 
parated,  and  the  crystals  become  opaque,  falling  into 
friable  folia,  which  are  in  a  short  time  reduced  to  a 
snow-white  powder,  from  which  it  derives  the  name 
given  to  it  by  Hauy. 

Chent.  Char. — Fusible  before  the  blow -pipe,  without 
frothing  up,  into  a  white  enamel,  and  forms  a  jelly 
with  acids. 

Localities. — This  mineral  was  found  In  1788  by 
Gillet  Laumont,  in  the  lead  mines  of  Huelgoet  in 
Brittany  In  France,  and  from  him  it  derives  its  name. 
It  forms  a  small  vein  contiguous  to  the  vein  of  galena. 
We  have  collected  specimens  of  a  mineral,  whose  cha¬ 
racters  correspond  with  laumonite,  in  a  vein  traversing  a 
basaltic  rock  in  the  island  of  Skye.  After  being  kept 
for  some  years  it  appeared  equally  liable  to  disintegra¬ 
tion  by  exposure  to  the  air. 

49.  Species.  DiPYRE. 

Id.  BrOchant,  il.  508.  Id.  Hauy,  iii.  242. 

Essen.  Char. — Divisible  parallel  to  the  faces  of  a  re¬ 
gular  6-sIdcd  prism.  Fusible  with  Intumescence. 

Exter.  Char. — This  n-.ineral  is  found  in  small  fasci¬ 
cular  masses  or  crystals.  Lustre  shining,  vitreous. 
Longitudinal  fracture  foliated. 

Colour  grayish  or  reddish  white,  and  sometimes  pale 
rose  red.  Semi-hard  j  scratches  glass,  and  is  easily 
frangible.  Spec.  grav.  2.630. 

Chem.  Char. — Fusible.  The  powder  thrown  on  hot 
coals  produces  phosphorescence. 


Constituent  Parts. 

Vauquelln. 

Silica, 

60 

Alumina, 

24 

Lime, 

10 

Water,  ^ 

2 

Loss, 

4 

100 

Localities,  &c. — This  mineral  has  only  been  found 
Hi  Mauleon,  In  the  Pyrenees,  In  a  rock  of  steatites.  It 
was  discovered  by  Lelievrc  and  Gillet  Lautnont,  in 
1786. 

VoL.  XIV.  Part  I. 


50.  Species.  Natrolitx.  gcuu$. 

Id.  Klaproth.  Id.  Brongniart,  i.  370. 

Exter.  Char — This  mineral  is  found  in  masses,  in  a 
rock  of  amygdaloid.  External  surface  somewhat  rough  j 
internal  lustre  glimmering  ;  fracture  fibrous  and  radia¬ 
ted. 

Colour  brownish  yellow,  inclining  to  olive,  and  dif¬ 
ferent  colours  appear  in  parallel  and  waved  zones  j  is 
translucent  at  the  edges  j  scarcely  scratches  glass  ;  is 
easily,  frangible.  Sp.  grav.  2.16. 

Chem.  Char. — Is  reduced  by  the  blow-pipe  to  a  white 
glass.  Nitric  acid  produces  no  effervescence,  but  con¬ 
verts  it  in  a  few  hours  to  a  thick  jelly. 

Constituent  Parts,  Klaproth. 


Silica,  48 

Alumina,  24 

Soda,  16 

Water,  9 

Oxide  of  iron,  1.75 

Loss,  1.7J 


100.00 

Localities,  &c. — Natrollte  has  been  found  only  at 
Roegau,  near  the  lake  of  Constance  in  Switzerland,  in 
the  cavities  of  an  amygdaloid  rock.  The  name  is  de¬ 
rived  from  natron  or  soda,  of  which  it  contains  so  large 
a  proportion. 

51.  Species.  Azurite. 

Lazulite,  Klaproth,  Analyt.  Essays,  i.  1 70.  Le  Laza- 

lithe,  Broch.  i.  315. 

Exter.  Char. — This  mineral  has  been  found  dissemi¬ 
nated,  massive,  and  crystallized  in  rectangular  four- 
sided  prisms.  Lustre  glimmering  and  shining.  Frac¬ 
ture  imperfectly  conchoidal. 

Colour  indigo,  Prussian,  or  deep  smaltJiIuc  ;  streak 
lighter  blue  j  nearly  opaque,  or  translucent  at  the 
edges ;  hardness,  nearly  that  of  quai  tz.  Brittle  and 
easily  frangible. 

Chem.  Char. — Infusible  before  the  blow-pipe,  but 
loses  its  colour,  becomes  earthy,  and  of  a  clear  gray. 
With  borax  it  produces  a  bright  yellow  glass.  Acids 
have  a  very  feeble  action  upon  It.  Klapi-oUi  ascertained 
that  it  is  composed  of  silica,  alumina,  and  oxide  of  irooj 
but  the  quantity  which  he  operated  on  was  too  small  to 
ascertain  the  proportions. 

Localities,  &c.-— Tins  mineral  has  been  found  at 
Vorau  in  Styria,  in  a  rock  of  micaceous  schistiis,  where 
it  forms,  along  with  grayish  quartz  and  silvery  white 
mica,  a  vein  of  about  halt  an  inch  thick. 

52.  .Species.  Lazui.ite. 

I.xti>is  Lazuli,  Kinv.  I.  283.  La  Pierre  d'A%urr, 

Broch.  i.  313.  Lassulite,  Hauy.  Iii.  145. 

E.i  ter.Char. — This  mineral  is  found  mas-ixe,  disscnii- 
uated,  and  In  rounded  fragments  ",  Intemallr  dull,  and 
rarely  glimmering.  Fracture  earthy,  or  fine-grained 
uneven  ;  fragments  sharp-edged. 

7.,  Colotu 
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Siliceous  Colour  azure  blue  j  opaque,  or  translucent  on  the 
genus,  edges  •,  hard,  or  semihard  ;  brittle  and  easily  frangible. 
Spec.  grav.  2.76  to  2.94. 

Chan.  C/iar. — It  retains  its  colour  at  the  temperature 
of  100°  Wedgewood  5  but  with  a  stronger  heat  froths 
up  into  a  yellowish  hard  coloured  mass.  By  increasing 
the  heat,  it  changes  to  a  white  enamel  j  with  acids 
after  calcination,  forms  a  jelly. 

Constituent  Parts. 

Klaproth.  Analyt,  Ess  i.  169. 


Silica, 

46 

Alumina, 

Carbonate  of  lime, 

14.J 

28 

Sulphate  of  lime. 

6.5 

Oxide  of  Iron, 

0 

M  ater. 

2 

100.0 

Localities,  &.c. — This  mineral  is  found  in  Persia, 
Natolia,  and  China,  and  it  is  supposed  that  its  re¬ 
pository  is  among  granite.  It  has  been  found  also  In 
Siberia,  near  the  lake  Baikal,  wlierc  it  forms  a  vein 
along  with  garnets,  feldspar,  and  pyrites.  It  is  fre¬ 
quently  mixed  with  pyrites,  and  a  grayish  white  feld¬ 
spar. 

Uses. — This  stone,  when  it  is  of  a  fine  blue  colour, 
and  free  from  white  spots,  is  held  in  great  estimation 
for  various  ornamental  purjroses  5  but  it  derives  its 
greatest  value  from  its  use  in  painting.  The  colour 
which  it  furnishes  is  called  ultramarine.  To  prepare 
it,  the  stone  is  first  calcined,  and  then  reduced  to  an 
Impalpable  powder,  which  is  mixed  with  a  paste  com¬ 
posed  of  resinous  matters,  of  wax  and  linseed  oil. 
From  this  mixture  a  powder  is  obtained  by  washing, 
whlcli  being  dried  aflbrds  the  colouring  matter.  This 
colour,  when  used  in  painting,  is  not  susceptible  of 
change. 

53.  Species.  Hydrargillite. 

Wavellite  of  Dr  Babington  and  others. 

Pxter.  Char. — This  mineral  is  found  crystallized. 
The  crystals  are  very  minute,  and  are  attached  to 
quartz,  in  tufts  or  bundles,  which  diverge  from  a  com¬ 
mon  centre.  It  is  also  found  closely  compacted  to¬ 
gether,  in  the  form  of  mammillary  protuberances  of  the 
size  of  small  peas,  and  adhering  to  each  other.  The 
crystals,  when  magnified,  appear  to  be  four-sided,  and, 
when  broken,  the  section  seems  to  be  rhomboldal. 
'The  crystals  have  sometimes  the  appearance  of  fine 
down,  and  sometimes  are  of  thu  size  of  a  hair.  Bustre 
silky. 

The  colour  is  white,  with  a  shade  of  gray  or 
green  j  usually  opaque,  and  sometimes  semitranspa¬ 
rent.  The  texture  is  loose  •,  but  the  small  fragments 
are  so  hard  as  to  scratch  agate.  Spec.  grav.  2.25  to 
2.70. 

diem.  Char. — Infusible  before  the  blow-pipe  j  but 
the  crystals,  exposed  suddenly  to  strong  heat,  decrepi¬ 
tate. 


Constituent  Parts.  Classifica¬ 

tion. 

Davy,  Nich.  Jour.  xi.  153. 

tiregor.  ibid.  xiii.  247. 

Alumina,  70. 

58.70 

Silica,  — 

Lime,  1.4 

‘  6.12 

•37 

Oxide  of  iron,  — 

.19 

Water,  26.2 

A  portion  of  fluoric  acid. 

30-75 

97.6 

96.13 

Localities,  &c. — This  mineral  was  first  discovered 
by  Dr  Wavell,  in  a  quarry  near  Barnstaple.  Mr 
Hatchett  found  it,  in  1796,  filling  the  cavities  and 
veins  of  a  soft  argillaceous  schlstus.  It  has  since  been 
found  in  Stenna-Gwyn  mine,  in  the  parish  of  St  Ste¬ 
phen’s,  Cornwall,  where  it  is  accompanied  with  sulphu- 
ret  of  tin,  copper,  and  iron. 

54.  Species.  Andalusite. 

Adamantine  Spar,  KIrwan,  i.  337.  Spath  Adamantin^ 

Bournon,  Jour,  de  Phys.  1789.  Fcldspath  Apijrv^ 

Hauy,  iv.  362. 

JE.vter.  Char. — This  mineral  Is  found  massive,  and 
crystallized  in  rectangular  four-sided  prisms,  the  sum¬ 
mits  of  which  are  obliterated.  Lustre  weakly  shining 
and  resinous.  Longitudinal  fracture  foliated.  Cross 
fracture  a  little  splintery.  Colour  reddish  brown  or 
violet;  translucent  at  the  edges.  Very  hard;  scratehes 
quartz,  and  sometimes  even  spinelle*  Difficultly  fran¬ 
gible.  Spec.  grav.  3.165. 

Chem.  Char, — Infusible  before  the  blow-pipe. 

Localities,  &c. — This  mineral  was  first  discovered  by 
Bournon  in  the  granitic  rocks  of  Forez,  where  it  occu¬ 
pies  a  vein  of  common  feldspar.  It  has  been  found  al¬ 
so  in  Spain,  where  it  enters  into  the  composition  of  a 
granite.  It  is  also  met  with  in  Aberdeenshire.  Mhen 
first  discovered  it  was  supposed  to  be  a  variety  of  ada¬ 
mantine  spar,  or  corundum ;  but  Its  inferior  spec.  grav. 
and  the  difference  in  the  structure  of  its  crystals,  afl’ord 
sufficient  characteristic  difl'erences. 

55.  Species.  Feldspar. 

This  species  is  divided  into  the  five  following  subspe¬ 
cies  :  I.  Adularia.  2.  Labradore  stone.  3.  Commom 
feldspar.  4.  Compact  feldspar.  5.  Hollow  spar. 

Subspecies  i.  Adularia. 

Moonstone,  Kirwan,  i.  322.  VAdulairc,  Brochant,  I. 

371.  Fcldspath  Nacre,  Hauy,  ii.  606. 

Exter.  Char. — This  mineral  is  found  massive  or  cry¬ 
stallized.  The  forms  of  its  crystals  are,  i.  A  four-sided 
rhomboldal  prism.  2.  A  perfect  rhomb,  more  or  less 
oblique.  3.  A  rectangular  foui--slded  table,  with  oh-' 
lique  terminal  faces.  4.  A  six-sided  prism.  5.  A  six- 
sided  table.  Surface  of  the  crystals  smooth  or  longitu¬ 
dinally  streaked.  Lustre  shining  or  resplendent.  Inter¬ 
nal  lustre  resplendent,  vitreous,  or  pearly.  I'racture 
foliated.  Cleavage  double.  Fragments  rhomboldal. 

Colour  yellowish,  greenish,  or  milk-white  ;  is  some¬ 
times 


Part  I.  MINERALOGY.  179 


Clatsifica-  chatoyant,  Is  always  translucent  j  sometimes  se-- 

tion.  mitransparent.  Hard  j  scratches  common  feldspar. 

'  Brittle,  and  easily  frangible.  Spec.  grav.  2.500  to 

2'.  56 1. 

Chem.  Char. — Adularla  before  the  blow-pipe  cracks 
and  splits,  and  then  melts  into  a  white  glass. 


Constituent  Parts. 


Silica, 

Vauqudin. 

64 

Westrumb. 

62.50 

Alumina, 

20 

17-50 

Lime, 

2 

6.53 

Potash, 

14 

— 

Magnesia, 

- 

6. 

Oxide  of  iron, 

- 

1.40 

Sulphate  of  barytes, 

- 

2. 

Water, 

— 

•25 

Loss, 

- 

3-85 

100  100.00 


Localities,  &c. — This  mineral  was  first  found  by  Pl- 
nl  in  one  of  the  summits  of  St  Gothard  in  Switzerland  ; 
this  summit  is  called  Adula,  and  from  this  it  takes  its 
name.  It  is  said  that  it  forms  particular  beds,  inter¬ 
posed  bet^veen  micaceous  schistus  and  gneis.  It  is  ac¬ 
companied  with  quartz,  mica,  and  common  feldspar. 

Subspecies  2.  liABRADORE  Stone. 

Id.  Klrwan,  i.  324.  La  Pierre  de  Labrador,  Bro- 
chant,  i.  369.  Feldspath  Opalin,  Hauy,  il.  607. 

Exter.  Char. — This  mineral  is  found  massive,  and  iu 
rounded  pieces.  Internal  lustre  shining,  sometimes  re¬ 
splendent  ;  pearly,  or  vitreous.  Practure  perfectly  fo¬ 
liated,  with  a  double  cleavage. 

Colour  most  commonly  dark  or  deep  ash  gray  ;  but 
by  varying  its  position  it  reflects  different  colours,  as 
blue,  green,  yellow,  brown,  and  red  5  and  these  colours 
exhibit  stripes,  spots,  and  dots.  It  is  strongly  translu¬ 
cent.  Spec.  grav.  2.6  to  2.7. 

Chem.  Char. — Before  the  blow-pipe  fusible  into  a 

•white  enamel. 


Constituent  Parts. 

BIndhelro. 

Silica,. 

69.5 

•Mumlna, 

13.6 

Sulphate  of  lime. 

12. 

Oxide  of  copper. 

•  y 

Oxide  of  iron, 

•3 

Loss, 

3-9° 

1 00.00 


Loialities,  &c.--This  stone  was  first  brought  from  the 
island  of  St  Paul,  near  the  coast  ot  Labradore,  whence 
its  name.  It  has  lieen  since  found  In  Bohemia,  and 
near  the  lake  Baikal  in  Siberia.  It  is  rarely  found  ift 
its  native  repositoi'y,  but  it  is  supposed  to  belong  to  pri¬ 
mitive  rock  •,  for  it  is  accompanied  with  schorl,  mica, 

•and  Iiornblcnde.  •  1  1 

f/sM.— The  brilliancy  of  Its  colours,  and  particularly 

its  chatoyant  property,  have  brought  it  into  use  in  jewc  • 

lery. 


Siliceous 

Subspecies  3.  COMMON  Feldspar.  g^ui. 

Id.  Kirwan,  i.  316.  Le  Feldspath  Commun,  Brochant, 
i.  362.  Feldspath,  Hauy,  ii.  59c. 

Exter.  Char. — Feldspar  Is  found  massive,  disseminat¬ 
ed,  in  rounded  pieces,  or  crystallized.  Its  forms  arc, 

I.  A  broad  six-sided  prism  with  unequal  angles,  termi¬ 
nated  at  each  extremity  by  an  obtuse  bevelnient,  whose 
faces  are  placed  on  the  two  lateral  edges.  2.  A  four- 
sided  rhomboidal  prism.  3.  A  four-sided  rectangular 
prism,  having  the  lateral  edges  sometimes  truncated  j 
and,  4.  A  six-sided  table.  Double  crystals  are  some¬ 
times  met  with.  Lustre  shining ;  internal  lustre  also 
shining  j  sometimes  resplendent,  vitreous  or  pearly. 
Fracture  perfectly  foliated  ;  fragments  rhomboidal, 

Dolours  milk-white,  yellowish,  grayish,  reddish,  and 
greenish.  Translucent ;  scratches  glass  j  brittle,  and 
easily  frangible.  Spec.  grav.  2.437  2.734. 

Chem,  Before  the  blow-pipe  melts  into  a 


white  glass. 

Constituent  Parts. 
VauqutUu.  Kirwan. 

Clienevi.’t. 

Silica, 

62.83 

67 

64. 

Alumina, 

17.2 

14 

24- 

l.ime. 

•  3- 

- 

6.25 

Oxide  of  iron, 

I. 

- 

2. 

Potash, 

13- 

- 

— 

Barytes, 

I  I 

- 

Magnesia, 

- 

8 

Lo.ss, 

3-15 

— 

3-75 

100.00 

100 

100.03 

Localities,  &c.— Feldspar  is  one  of  the  most  common 
substances^  and  the  most  universally  distributed  in  na¬ 
ture.  It  docs  not  exist,  however,  in  large  masses.  It 
forms  one  of  the  component  parts  of  granite,  gneis,  sye¬ 
nite  and  porphyry.  ... 

AVIien  exposed  to  the  action  of  the  air,  it  is  'try  li¬ 
able  to  decomposition,  and  then  it  is  converted  into  a 
white  earthy  mass,  which  is  employed  in  the  mami- 
factiire  of  porcelain.  This  is  the  kaolin  of  tlic  (  hi 
ncsc. 

Subspecies  4.  Compact  Feldspar. 

Continuous  Feldsjrar.  Kirw.  1.  323.  Lc  I'tidspalh  Cvm~ 
pacte,  Broch.  i.  367.  Feldspath  Compacle  Bleu, 
Hauy,  ii.  605. 

Exter.  Char. — This  variety  is  found  massive,  and  al¬ 
so  in  rounded  pieces.  Lustre  weakly  shining,  or  only 
glimmering.  Fractnre  iiiqx'rfcctly  loliattd,  somctimei. 
splintery.  Fragments  not  very  sharp  ed^cd. 

Colour  bluish  white,  giccnish  or  yclio\y»h  ;  translu¬ 
cent,  but  sometimes  only  at  the  edges.  Streak  while  } 

is  scratched  by  qimrt/.. 

Chem.  CAar.— Fusible  before  the  blow-pipc. 
Localities,  &c.— Compact  feldspar  is  found  in  Sax¬ 
ony,  and  in  the  Tyrol.  It  is  not  uncommon  in  Ncot- 
land,  as  in  the  Grampian  mountaiik«.  and  on  tlu  1  «  ut- 
land  hills  In  the  neighliourhood  of  tdmburgb.  I  be 
crystals  of  feldspar  observed  in  antique  green  por|Jiyry, 

arc  sunpo!-  d  to  belong  to  this  variety. 

'  Z  2  Subspcci-^ 
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Siliceous 

,  _  Subspecies  5.  IIoLLOW  Spar,  or  Chiastolite. 

Made,  Broch.  ii.  514.  Id.  Hauy,  ill.  267. 

Essen.  Char. — Divisions  parallel  to  tbe  faces  of  a 
prism,  slightly  rhomboidal.  A  black  substance  sur¬ 
rounded  by  another  of  a  whitish  colour. 

Exte?'.  Char. — This  mineral  has  been  found  only  cry¬ 
stallized  in  four-sided,  nearly  rectangular  prisms.  The 
summit  is  always  broken,  by  which  the  arrangement  of 
the  tw'o  substances  is  observed.  The  white  part  is  the 
outermost  5  the  black  matter  forms  in  the  centre  a  small 
prism,  whose  sides  correspond  with  those  of  the  outer 
crystal.  From  the  angles  of  the  central  prism  proceed 
four  narrow  lines,  which  extend  to  each  of  the  angles 
of  the  outer  prism  j  and  sometimes  this  black  substance 
forms  at  the  extremity  of  these  lines,  or  in  the  angles 
of  the  large  prism,  a  similar  small  prism  of  black  mat¬ 
ter.  The  black  matter  is  an  argillaceous  schistus,  simi¬ 
lar  to  the  repository  of  the  ciyrstals.  The  white  part 
is  sometimes  weakly  shining  ;  internal  lustre  glimmer¬ 
ing,  resinous.  The  black  part  is  nearly  dull.  Fracture 
foliated  ;  the  black  part  earthy. 

The  colour  of  the  white  part,  yellow'lsh,  or  grayish 
white  ;  that  of  the  black  part,  grayish,  or  bluish  black. 
Opaque,  or  translucent,  Semihard :  scratching  glass 
when  foliated.  Streak  white.  Brittle  j  not  very  fran¬ 
gible.  Spec.  grav.  2.944.  Communicates  to  sealing 
■wax,  negative  electricity  by  friction. 

Chem.  Char. — Before  the  blow-pipe,  the  white  part 
melts  into  a  whiter  glass  j  the  black  part  into  a  black 
glass. 

Localities,  &c. — This  mineral  has  been  found  in 
Brittany  in  France,  imbedded  in  argillaceous  schistus  j 
in  the  Pyrenees,  in  a  similar  rock,  lying  immediately 
on  granite,  near  St  Jacques  de  Compostella  ia  Spain  j 
and  in  the  mountains  of  Cumberland,  also  Imbedded  in 
argillaceous  schistus. 

The  name  chiastolite  is  derived  from  the  appearance 
of  the  section  of  the  crystal,  which  is  supposed  to  have 
some  resemblance  to  the  Greek  letter  y,. 

56.  Species.  ScAPOLiTE. 

Scapolithe,  Brochant,  11.  526.  Id.  Hauy,  Iv.  493.  Rapi- 

dolithe,  Abllgaard. 


57.  Species.  Arctizite. 

Wernerite,  Hauy,  ill.  1 19.  Id.  Brochant,  11.  529. 

Essen.  Char. — Spec.  grav.  3.6.  Phosphorescent  by 
heat,  but  not  by  percussion. 

Exter.  Char. — This  mineral  is  found  massive,  or  cry¬ 
stallized  in  four-sided  rectangular  prisms,  terminated  by 
an  obtuse  four-sided  pyramid.  The  lateral  edges  are 
truncated,  so  that  the  prism  appears  to  be  eight-sided. 
Crystals  small  •,  lustre  resplendent,  sometimes  weakly 
shining,  and  pearly  or  resinous.  Fracture  foliated.  Fo¬ 
lia  curved  in  two  directions. 

Colour  between  pistachio  green  and  Isabella  yellow. 
Translucent.  Scratches  glass,  and  strikes  fire  with  steel. 
The  pow'der  thrown  on  hot  coals  phosphoresces  in  the 
dark. 

Chem.  Char. — Before  the  blow-pipe  It  froths  up,  and 
easily  melts  into  an  imperfect  white,  and  opaque  ena¬ 
mel.  Insoluble  in  nitric  acid. 

Localities,  &c. — This  mineral  is  found  in  the  Iron' 
mines  of  Northo  and  Ulrica  in  Sweden.  Bouoen 
near  Arendal  in  Norway,  and  at  Campo  Longo  in 
Switzerland. 

58.  Species.  Diaspore. 

Id.  Brochant,  ii.  507.  Id.  Hauy,  iv.  358. 

Exter.  Char. — This  mineral  is  of  a  gray  colour/- 
Lustre  shining,  pearly.  Fracture  foliated,  with  the 
folia  a  little  curved  j  separates  into  rhomboids,  rvith 
angles  about  130°  and  50°  5  scratches  glass.  Spec, 
grav.  3.432. 

Chem.  Char. — A  fragment  of  tins  stone  heated  for  a 
little  in  the  flame  of  a  candle  decrepitates  and  disper¬ 
ses  in  all  directions  j  from  this  property  is  obtained  its 
name,  which  signifies  to  disperse.  Heated  in  a  close 
crucilile  to  prevent  the  fragments  from  flying  off,  they 
were  reduced  to  white  shining  particles,  somewhat  re¬ 
sembling  boracic  acid. 


Constituent  Rdrts.  Vauquelin.- 


Alumina, 

80 

Oxide  of  iron. 

3 

Water, 

17 

100 

Exter.  Char. — This  mineral  has  been  found  massive, 
but  most  frequently  crystallized  in  rectangular,  four- 
aided  prisms,  having  the  lateral  edges  truncated.  The 
crystals  are  small,  sometimes  acicular,  commonly  elon¬ 
gated  and  aggregated.  Their  surface  is  longitudinally 
streaked  and  glimmering.  Internal  lustre  weakly  shin¬ 
ing,  vitreous  or  resinous.  F racture  foliated. 

Colour  grayish  white  j  translucent,  or  rarely  transpa¬ 
rent.  Scratches  glass,  and  is  brittle.  Spec.  grav.  3.68 
to  3.70. 

Chem.  Char. — Froths  up  before  the  blow-pipe,  and 
melts  into  a  white  enamel. 

Localities,  &c. — This  mineral  has  been  found  in  the 
mines  of  iron  ore  near  Arendal  in  Norway.  The  cry¬ 
stals  are  mixed  with  miea  and  calcareous  spar. 


Localities,  &c. — The  repository  of  this  mineral  is 
unknown.  It  was  connected  with  an  argillaceous 
ochrey  rock. 

This  mineral  approaches  nearly  to  hydrargillite  or 
wavellite,  described  above,  in  its  constituent  parts  ;  but 
the  proportions  and  some  of  the  external  characters 
are  difl’erent. 

59.  Species.  Spodumene. 

Id.  D’Andrada,  Jour,  de  Phys.  an  8.  p.  240.  Triphane, 

Hauy,  iv.  407.  Id.  Brochant,  ii.  528. 

E.vter.  Char. — This  mineral  is  found  in  small  masses, 
which  present  some  ajjpearances  of  crystallization.  Lus¬ 
ter  shilling,  pearly.  Fracture  in  the  mass  r.adiated,  of 

single 
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Classifica-  single  crystals  foliated  and  divisible  in  three  directions, 
tion.  which  sometimes  afford  an  oblique  angle'd  prism  of 
about  100°  and  80°,  Cross  fracture  dull,  rough,  and 
splintery.  In  larger  masses  the  fraeture*  is  radiated. 
X/ustre  shining  pearly.  Scratches  glass. 

Colour  greenish  white  or  leek  green.  Translucent  at 
the  edges.  Brittle.  Spec.  grav.  3.192  to  3.218. 

Chem.  Char. — Before  the  blow'-pipe  it  separates  at 
first  into  small  yellowish  plates,  and  then  melts  into  a 
grayish  white  transparent  glass. 

Constituent  Parts.  Vauquelin- 


Silica,  56.5 

Alumina,  24 

Liime,  5 

Oxide  of  iron,  j 

Loss,  '  9.5 


100.0 

Localities,  &c. —  This  mineral  has  been  found  in  the 
mines  of  Utoe  near  Dalero  in  Sweden.  Its  repository 
seems  to  be  a  vein,  where  it  is  accompanied  with  quartz, 
and  black  mica. 

The  name  triphane  has  been  given  to  this  mineral 
by  Hauy  from  Its  peculiar  three-fold  natural  divisions.’ 
It  received  the  name  spodumene,  which  signifies  covered 
with  ashes  from  D’Andrada.  . 

60.  Species.  Meioxite. 

Id.  Hauy,  li.  586.  Id.  Brochant,  ii.  519. 

Essen.  Char. — Divisible  parallel  to  the  faces  of  a 
prism  with  square  bases.  Easily  fusible  Into  a  sponiiy 
white  glass. 

Ester.  Char. — It  Is  found  crystallized  in  four-sided 
rectangular  prisms  whose  lateral  edges  are  always  trun¬ 
cated.  It  is  terminated  by  an  obtuse  four-sided  pyramid 
set  on  the  lateral  edges.  Sometimes  the  lateral  edges 
are  doubly  truncated,  thus  forming  a  sixteen-sided 
prism.  The  crystals  are  small,  adhering  laterally  and 
arranged  In  rows  to  the  matrix.  Lustre  shining,  vitreous. 
Longitudinal  fracture  foliated,  and  parallel  to  the  four 
faces  of  the  prism.  Cross  fracture  slightly  conchoidal. 

Colour  grayish  white.  Semi-transparent.  Scratches 
glass. 

Chem.  Char. — Melts  very  easily  before  the  blow-pipe 
with  considerable  intumescence  accompanied  with  a 
hissing  noise. 

Localities,  &c. — This  mineral  has  only  been  found  on 
Vesuvius  near  Mount  Somma.  The  crystals  are  usual¬ 
ly  attached  to  fragments  of  foliated  limestone. 

61.  Species.  Sommite. 

Nephelinc,  Hauy,  iii.  186.  Id.  Brochant,  ii.  522. 

Essen.  Char. — Divisible  parallel  to  tlie  sides  and  bases 
of  a  regular  six-sided  prism.  With  difliciilty  scratches 

g'as;*- 

Exter.  Char. — This  mineral  Is  found  disseminated  in 
grains  or  in  small  crystals,  which  are  commonly  perfect 
six-sided  prisms.  The  lateral  faces  arc  smooth  and 
shining  with  a  vitreous  lustre.  Longitudinal  fracture 
foliated.  Cross  fracture  conchoidal  and  shining.  Co¬ 
lour  grayish  white.  Translucent,  rarely  scrailranspa- 
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rent.  The  sharp  points  scratch  glass,  the  others  leave  Siliceous 
only  a  white  trace.  Easily  frangible.  Specific  gravi-  genus 

ty  3.2441.  ^  ^ - ’ 

Chem.  Char. — Fusible  into  a  glass  by  long  continued 
heat.  Becomes  opake  in  nitric  acid,  hence  the  name 
nepheline,  signifying  cloudy,  given  to  it  by  Hauy. 

Constituent  Parts.  Vauquelln. 


Silica,  46 

Alumina,  49 

Lime,  2 

Oxide  of  Iron,  1 

Loss,  2 


100 

Localities,  See. — This  mineral  Is  found  lining  the 
cavities  of  rocks  on  Mount  Somma,  from  whence  its 
name  sommite.  It  is  accompanied  with  vesuvian  and 
black  schorl,  all  which  are  supposed  by  some  to  be  ejec¬ 
ted  matters  from  Vesuvius. 

62.  Species.  ICHTHYOPHTHALMITE. 

Id.  D'Andrada.  Ichthyophthalme,  Brochant,  ii.  552. 

ApophylHte,  Hauy.  Id.  Brongniart,  I.  385. 

Exter.  Char. — This  mineral  is  found  massive,  and 
crystallized  in  rhomboids  which  approach  nearly  to 
the  cube  ;  in  thick  six-sided  tables,  and  in  rectangular 
four-sided  tables,  with  truncated  edges.  Lustre  shin¬ 
ing,  pearly.^  Fracture  foliate*! ;  cleavage  single  j  cross 
fracture  fine  grained  uneven,  and  weakly  shining. 

Colour  yellowish  or  greenish  white ;  translucent  or 
semitransparent.  Scratches  glass )  not  easily  frangible. 
Spec.  grav.  2.46. 

Chem.  Char. — Exposed  to  the  blow-pipe,  is  with 
difficulty  reduced  to  a  white  enamel.  In  nitric  and 
muriatic  acids  it  forms  a  jelly. 

Constituent  Parts.  Fourcroy  and  \  auquclin. 


Silica, 

51 

Lime, 

28 

Potash, 

4 

AVater, 

>7 

100 

Localities,  Sec. — This  mineral  is  found  In  the  iron 
mine  of  Utoe  In  Sweden,  imbedded  In  a  violet-colour¬ 
ed  limestone,  and  accomp:uiied  with  greenish  hornblende 
and  oxide  of  iron. 

IV.  ARGILLACEOU.S  Genus. 

I.  .Spocica.  Native  .\lumina. 

Efatiie  Argil,  Kirw.  i.  1 75.  L'.ilumine  Pure,  Br»- 
chant,  i.  318. 

Exter  Char. — This  mineral  is  found  in  kidney-form 
masses  ■,  it  has  no  lustre  fracture  earthy  ;  fragments 
blunt  edged. 

Colours  snow  or  yellowi'di  white  -,  opaque ;  stains  a 
little ;  tender  or  friable  ;  adheres  a  little  la  the  tongue, 
fecU  meagre  ',  gives  out  an  earthy  smell  when  breallied 
on.  Spec.  grav.  1.305  to  1.66. 


Chem. 


1 82 

Argillace-  Chem.  Char. — Before  tlie  blow-pipe  is  absolutely  in- 
011s  genus,  fusible,  but  dissolves  almost  entirely  in  acids. 


Constituent  Parts. 

Fourcroy 

Alumina, 

4S 

Sulphate  of  lime, 

24 

AVater, 

27 

Lime  and  silica, 

4 

100 

But  according  to  the  analysis  of  others,  it  is  composed 
almost  entirely  of  pure  alumina,  mixed  only  with  a 
small  proportion  of  lime  and  silica. 

Localities,  &c. — It  is  found  at  Halle  In  Saxony,  in 
part  of  the  garden  belonging  to  the  college.  Immediate¬ 
ly  under  the  soil;  but  being  only  in  small  quantity,  and 
in  the  neighbourhood  of  a  large  laboratoiy,  has  led  to 
the  supposition  that  it  is  an  artificial  production.  It 
is  said  that  it  has  been  also  found  at  Magdeburg 
in  Lower  Saxony,  in  Silesia,  near  \erona,  and  in 
England. 

2.  Species.  Porcelain  Earth. 

Porcelaiii  Clay,  Kirw.  i.  178.  La  Terra  Porcelahie, 
Brochant,  i.  320.  Argile  Kaolin,  ct  Feldspath  Ar- 
gilliforme,  llauy,  il.  616. 

Exter.  Char. — This  mineral  Is  found  massive,  or  dis¬ 
seminated  ;  has  no  lustre  ;  stains  strongly  ;  has  little  co¬ 
herence  ;  adheres  a  little  to  the  tongue. 

Colour  reddish,  yellowish,  or  grayish  white. 

Chcin.  Char. — Infusible  in  the  strongest  heal  of  a 
?irnacc. 


Constituent  Parts.  Vauquelin. 


Silica, 

55- 

71.15 

Alumina, 

27. 

15.86 

Lime, 

2. 

1 .92 

Oxide  of  Iron, 

•5 

Water 

14. 

6-73 

Loss, 

*•5 

4-34 

100.0 

100.00 

Localities,  See. — This  mineral  is  found  in  consider¬ 
able  abundance  in  beds  and  veins,  in  granite  and  gnqis, 
especially  when  the  proportion  of  feldspar  is  consider¬ 
able.  It  abounds  in  China  and  Japan,  where  it  is 
kno\vn  by  the  name  of  kaolin  ;  in  Bohemia,  Saxony, 
Denmark,  and  particularly  in  many  places  of  France, 
as  at  Limoges  and  Bayonne,  and  in  Cornwall  in  Eng¬ 
land.  In  many  cases  it  seems  to  be  owing  to  the  de¬ 
composition  of  granite. 

Uses. — Porcelain  earth,  as  its  name  Imports,  is  em¬ 
ployed  either  as  it  Is  found  native,  or  mixed  in  certain 
proportions  with  other  earths,  in  the  manufacture  of  por¬ 
celain.  That  from  Limoges  in  France  is  employed 
without  any  addition. 

3.  Species.  Common  Clay. 

This  species  is  divided  into  five  sub-species  :  i.  loam; 
2.  pipe  clay ;  3.  potters  clay ;  4.  variegated  clay ;  and, 
slaty  clay. 
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_  .  ._  Classifica- 

' .  bubspecies  i.  Loam.>  tion. 

Exter  C//or.— This  mineral  is  found  massive  and  In '  ' 
real  abundance ;  has  no  lustre  ;  fracture  uneven  or 
ne  earthy  ;  fragments  very  blunt-edged  ;  has  little 
coherence  ;  stains. 

Colonr  yellowish-gray,  or  spotted  w'lth  yellow  and 
brown,  feels  somewhat  greasy,  and  adheres  strongly  to 
the  tongue. 

Loealities,  &c. — Loam  Is  found  in  great  abundance 
every  where,  and  perhaps  it  ought  to  be  considered  as 
a  mixture  of  different  substances,  rather  than  as  a  sim¬ 
ple  mineral. 

Subspecies  2.  Pipe  Clay. 

Exter.  Char. — This  variety  is  found  In  great  masses; 
has  scarcely  any  lustre  ;  fracture  fine  earthy,  or  fine 
grained  uneven  ;  fragments  sharp-edged  ;  has  some  co¬ 
herence.  / 

Colour  grayish  or  yellowish  white  ;  streak  shining ; 
feels  greasy,  adheres  strongly  to  the  tongue,  and  is  easily 
frangible. 

Localities,  &c. — It  is  very  abundant  in  most  countries, 
and  is  usually  found  in  alluvial  land. 

Subspecies  3.  Potters  Clay. 

Id,  Kirw.  I.  180.  Argile  d  Potier,  Brochant,  i.  3224 

Exter.  Char. — This  variety  Is  also  found  massive,  and 
In  great  abundance.  -It  Is  intermediate  between  solid 
and  friable  ;  has  no  lustre  ;  fracture  fine  grained  ear¬ 
thy,  sometimes  coarse  grained  uneven ;  fragments  blunt- 
edged. 

Colour  yellowish,  greenish,  or  grayisli  white  ;  some¬ 
times  reddish  or  ochrey  yellow  of  various  shades.  It 
is  opaque,  stains  a  little  ;  streak  a  little  shining  ;  very 
brittle,  and  easily  frangible  ;  is  somewhat  ductile  ;  ad¬ 
heres  a  little  to  the  tongue,  and  feels  greasy. 

Ckeni.  Char. — Is  differently  affected  by  the  blow¬ 
pipe,  according  to  the  proportion  of  the  different  sub¬ 
stances  of  which  it  is  composed  ;  but  In  general  is  diffi¬ 
cult  of  fusion.  Effervesces  with  acids  when  the  pro¬ 
portion  of  lime  is  considerable. 

Constituent  Parts.  Vauquelin. 


Silica,  43.5 

Alumina,  33-2 

Lime,  3.5 

Oxide  of  iron,  i. 

Water,  1 8. 

Loss,  .8 


100,0 

^'hc  proportions  oF  silica  and  lime  vary  consider¬ 
ably  ;  the  silica  is  very  often  the  predominant  ingredi¬ 
ent.  Kirwin  examined  a  potters  clay,  In  which  he 
found  63  parts  of  silica. 

Localities,  &c. — Potters  clay  is  found  in  great  abun¬ 
dance  in  most  countries,  and  in  similar  situations  with 
the  former.  It  often  forms  thick  beds  in  alluvial  land, 
alternating  with  beds  of  sand. 

Subspecies  4.  Variegated  Clay. 

Exter.  C/?or.— This  mineral  Is  found  massive.  Has 

un 
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Oassifica-  an  earthy  fracture,  a  shlnln|5  streak,  and  is  soft  or  fri- 
tioh.  able.  ■ 

^  The  colour  is  white,  red,  or  yellow,  and  these  dif¬ 
ferent  colours  are  sometimes  in  stripes,  veins  and  spots. 
Adheres  a  little  to  the  tongue,  and  feels  somewhat 
greasy.  It  is  sectile  and  light. 

As  this  variety  of  clay  forms  with  water  a  less  tena¬ 
cious  mass  than  some  of  the  other  varieties,  it  probably 
contains  a  greater  proportion  of  siliceous  earth. 

Localities,  &c. — This  mineral  is  found  in  Upper  Lu- 
satia. 

Subspecies  5.  Slaty  Clay. 

Slate  Clay,  Shale,  Kirwan,  i.  182.  VArgile  Schis- 

teuse,  Brochant,  i.  327.  Argile  Schisteuse  Impres- 

sionee,  Hauy,  iv.  448. 

Exter  Char. — This  subspecies  Is  found  massive  j  in¬ 
ternally  dull,  when  free  from  mica  ;  fracture  slaty  or 
earthy  ;  fragments  in  tables. 

Colour  grayish,  yellowish,  or  blackish,  sometimes 
reddish  or  brownish  j  opaque  ;  soft,  sectile,  and  easily 
franerible.  Adheres  to  the  tongue  ^  feels  meagre.  Sp. 
grav.  2.6  to  2.68. 

Localities,  &c. — Usually  accompanies  coal,  so  that 
it  abounds  in  all  coal  countries.  It  is  sometimes  mix¬ 
ed  with  sand,  mica,  and  iron  pyrite.s.  It  is  known  in 
this  country  under  the  name  of  shale,  and  in  Scotland 
particularly  by  that  of  till,  or  described  under  the  more 
general  denomination  of  one  of  the  coal  metals.  Slaty 
clay  is  still  farther  distinguished  by  impressions  of  ferns, 
reeds,  or  grasses.  W'hen  it  is  of  a  black  colour,  it  seems 
to  be  owing  to  a  greater  proportion  of  coaly  matter. 

4.  Spe^l^.  Clay  Stone,  or  Indurated  Clay. 

Indurated  Clay,  Kirwan,  1.  181.  U Argile  Endurcic, 

Brochant,  1.  325. 

Exter.  Char. — Indurated  clay  is  always  found  mas¬ 
sive  j  it  is  dull ',  fracture  compact,  or  fine  earthy ;  but 
sometimes  splinteiy  or  even,  and  also  sometimes  slaty. 
Fragments  more  or  less  sharp  edged,  and  sometimes  in 
tables. 

Colour  usually  bluish,  yellowish,  or  greenish  gray, 
and  sometimes  pearl  gray,  grayish  red,  whitish,  and 
brownish.  These  colours  are  often  mixed,  and  are  ar¬ 
ranged  in  spots  and  stripes.  Opaque,  soft,  rather 
brittle  easily  frangible  •,  adheres  slightly  to  the  tongue  *, 
feels  greasy.  Spec.  grav.  inconsiderable.  C.radually 
fulls  to  pieces  in  the  water,  or  crumbles  into  powder. 
Has  but  little  ductilif)’. ' 

Localities,  &c. — Indurated  clay  is  very  common.  It 
is  found  in  veins,  and  sometimes  in  very  e.xtensive  beds. 
It  constitutes  the  basis  of  many  porphyries,  especially  in 
Sajeony,  where  it  is  abundant.  It  is  louud  in  many 
parts  of  Scotland,  as  on  the  Pentland  hills  in  the  neigh¬ 
bourhood  of  F.dinburgh. 

Stourbridge  clay,  according  to  IMr  Kirwan,  may  be 
included  under  this  variety.  It  is  of  a  gray  colour  j 
docs  not  adhere  to  the  tongue  •,  part  is  soon  diffused  in 
water,  and  another  part  falls  into  powder.  .Mr  Kir¬ 
wan  found  it  to  contain  1 2.5  ol  lnnl^ture,  1 2  ot  a 
coarse  white  sand,  30  of  a  line  brownish  sand,  and 
even  the  remaining  or  argillaceous  part  was  not  entire¬ 
ly  freed  from  sand  but  by  boiling  in  acids. 
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5.  Species.  Adhesive  Slate.  ou*  genat. 

Le  Schiste  a  Polir,  Brochant  1.  376.  Schiste  a  Polir, 

Hauy,  Iv.  449.  Polishing  Slate,  Klaproth,  i.  455. 

Analyt.  Ess.  Transl. 

Exter.  Char. — This  mineral  is  found  massive  ;  is  al¬ 
ways  internally  dull ;  has  a  slaty  or  fine  earthy  frac¬ 
ture  ;  fragments  slaty  or  in  tables. 

Colour  clear  gray,  whitish  or  reddish  j  opaque  or  ' 
slightly  translucent  at  the  edges  j  gives  a  shining 
streak  ;  is  sectile,  soft,  and  very  easily  frangible  j  ad¬ 
heres  strongly  to  the  tongue :  feels  meagre.  Specific 
gravity  2.08. 

Chem.  Char. — Immersed  in  water,  adhesive  slate  ab¬ 
sorbs  it  greedily,  air  bubbles  being  rapidly  disengaged 
and  with  noise  ;  but  does  not  become  tenacious.  hen 
reduced  to  powder  and  calcined,  it  loses  about  one-filth 
of  its  weight.  Exposed  to  strong  heat,  it  is  converted  in¬ 
to  a  dai'k  gi-ay  or  yellowish  and  porous  slag.  (Brochant), 


Constituent  Parts.  Klaproth. 


Silica, 

66.5 

62.5 

Alumina, 

1. 

•7 

Magnesia, 

^•5 

8. 

Lime, 

1.25 

Oxide  of  iron. 

2-5 

4- 

Carbone, 

22. 

•7 

Water  and  air, 

19. 

22. 

LooSf 

2.25 

1.8 

100.00 

100.0 

Localities,  &c. — Adhesive  slate 

forms  considerabh 

beds  at  ^lenll-Montant 

near  Paris. 

In  these  beds  me 

mlite  already  described 

is  found. 

6.  Species. 

Polishing 

Slate. 

Le  Polierschitfcr,  Brochant,  i.  376. 

Exter.  Char. — This  mineral  is  found  massive  ;  inter¬ 
nally  it  is  dull.  Fracture  slaty,  but  in  some  directions 
earthy.  Fragments  slaty  or  in  tables. 

Colour  yellowish  gray  or  white  j  and  diflerent  co¬ 
lours  appear  disposed  in  stripes  j  is  soft  ;  adheres  to 
the  tongue  j  feels  meagre,  and  is  rather  light. 

Localities,  <ic. — 'I'his  mineral  has  ken  found  only,  it 
is  said,  in  Bohemia,  near  pseudo  volcanoes,  and  it  is  sup¬ 
posed,  that  it  is  nothing  more  than  indurated  coal-aslics. 
It  approaches  so  near  in  the  characters  that  arc  given 
of  it  to  the  following,  that  it  might  be  included  under 
the  same  species,  or  considered  as  a  variety  of  it. 

7.  Species.  TkiyoI.i. 

Id.  Kirw.  ii.  202.  Le  Tiii>oli,  Uroch.  i.  379.  (piart^ 

Alaminifere  Iri^iolien,  liaut,  iv.  467. 

Exter.  Char. — 'I'his  mineral  i^  found  massive  is 
dull  internally,  has  a  coar-.e  earthy  fracture,  souu limes 
slaty;  fragments  blunt-edged. 

Colour  yellowish  gray,  and  sometimes  brownish  red. 
Is  soft  and  somewhat  friable  ;  imaerc  to  the  bel,  but 
diK-s  not  adhere  to  the  tongue. 

Chan.  Cltar. —  It  is  aluiusl  infusible  bifoie  the  blow- 

pipe. 
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Argillace-  pipe,  tt  melts  with  Imrax  without  frothing  up. 
ous  genus,  does  not  form  a  paste  with  water. 


^Eonstituent  Parts^ 

Haasse. 

Silica, 

90 

Alumina, 

7 

Oxide  of  iron, 

3 

Ido 

Localities,  Sic. — This  substance  was  formerly  brought 
“to  Europe  from  Tripoli ;  hence  the  name  •,  but  it  has 
since  been  found  in  many  other  places,  as  in  Bavaria, 
Saxony,  and  Bohemia  ;  in  Russia  and  in  England.  It 
is  found  in  the  neighbourhood  of  basalts,  sometimes 
forming  veins  j  at  Potschappel  it  is  disposed  in  beds 
among  the  strata  of  coal,  and  near  those  places  where 
strata  of  coal  have  been  on  fire. 

Uses. — ^Tripoli  is  employed  in  polishing  metals,  pre¬ 
cious  stones,  and  glasses  for  optical  instruments. 

8.  Species.  Floatstoke. 

Exter,  Char. — This  mineral  has  been  found  in  tu¬ 
berose  porous  masses  ;  it  is  dull,  has  an  earthy  fracture, 
and  blunt-edged  fragments. 

The  colour  is  yellonnsh  gray  or  grayish  white.  It  is 
soft  and  brittle  j  rou^r  to  the  feel,  and  gives  out  a 
creaking  sound.  It  is  very  light,  from  which  it  has  its 
it  name. 

Localities,  &c. — Has  been  only  found  at  St  Omers 
near  Paris. 

9.  Species.  Alum  Stone. 

La  Pierre  Alumineuse,  Broch.  1.  381. 

Exter.  Char. — This  stone  is  found  massive  j  is  ge¬ 
nerally  dull,  rarely  a  little  glimmering*,  fracture  un¬ 
even,  sometimes  splintery  5  fragments  not  very  sharp- 
edged. 

Colour  grayish  or  yellowish  white :  It  is  soft,  and 
.•iometimes  semihard  5  stains  a  little,  and  adheres  to  the 
tongue. 

Chem.  Char. — This  mineral  doe.s  not  effervesce  with 
acids  ;  but  after  being  heated  and  dissolved  in  water,  it 
affords  alum.  According  to  Bergman  it  contains  43 
of  sulphur,  35  of  alumina,  and  22  of  silica ;  but  the  fol¬ 
lowing  is  the  result  of  Vauquelln’s  analysis. 

Constituent  Parts. 


Alumina,  43*92 

Silica,  24. 

Sulphureous  acid,  25. 

Sulphate  of  potash,  3.08 

Water,  4 
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Localities,  &c.— This  mineral  has  been  long  known 
■under  the  name  of  the  stone  of  Tolfa,  from  the  name  of 
the  place  where  it  Is  found  near  Rome,  and  where  it  forms 
a  mountain  which  is  traversed  by  veins  of  whitish  gray 
quartz.  It  is  from  this  stone  that  the  Rom  an  alum,  so 
celebrated  in  commerce,  is  manufactured  ;  and  it  has 
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been  supposed  that  the  excellence  of  the  alum  is  owing  Classifica- 
to  the  mineral  containing  within  itself  all  the  ingredients  tion 
necessary  in  the  formation  of  that  triple  salt. 

10.  Species.  Aluminous  Schistus. 

This  is  divided  into  two  varieties  or  subspecies  j  I, 
common  j  and,  2.  shining. 

Subspecies  i.  Common  Aluminous  Schistus. 

Le  Schiste  Alumineux,  Broch.  i.  386. 

Exter.  Char. — This  mineral  Is  found  in  masses,  which 
often  contain  pieces  of  a  globular  form.  It  is  some-' 
times  glimmering,  amd  sometimes  dull  j  fracture  com¬ 
monly  slaty,  and  sometimes  a  little  earthy  j  fragments 
in  tables  5  streak  the  same  as  the  colour  of  the  mineral, 
a  little  shining. 

Colour  grayish  black  or  brownish  ;  is  soft  j  meagre 
to  the  feel,  and  easily  frangible. 

Chem.  Char. — When  exposed  to  the  air  for  some  time 
it  separates  and  yields  alum  by  lixiviatlon. 

Localities,  &c. — Aluminous  schistus  is  abundant  in 
Saxony,  Bohemia,  France,  England,  and  some  parts  of 
Scotland.  It  is  disposed  in  beds  among  stratiform  rocks, 
and  in  transition  rocks,  and  it  is  often  traversed  by 
veins  of  quartz.  Being  mixed  with  pyrites,  the  decom¬ 
position  is  thus  promoted  when  exposed  to  the  air. 

This  mineral  is  dug  out  for  the  purpose  of  ex¬ 
tracting  alum,  first  by  exposing  it  to  the  air  or  heat, 
and  then  by  lixiviatlon. 

Subspecies,  i.  Shining  Aluminous  Schistus. 

Le  Schiste  Alumineux  Eclatant,  Broch.  I.  3^8. 

Exter.  Char. — This  mineral  approaches  very  nearlj' 
to  the  former  in  most  of  its  characters,  but  in  the  di¬ 
rection  of  its  principal  fracture  the  external  surface  is 
smooth  j  lustre  shining,  or  resplendent,  resinous,  and 
even  somewhat  metallic  ;  in  the  opposite  directions  it  iS 
dull.  Fracture  commonly  slaty,  and  somewhat  curved  5 
fragments  in  tables. 

Colour  intermediate  between  bluish  and  grayish 
black,  and  sometimes  iron  black.  Colours  in  the  rents 
Iridescent. 

In  other  characters  and  circumstances  it  resembles 
the  former. 

II.  Species.  Bituminous  SchistOS. 

Le  Schiste  Bitumineux,  Broch.  i.  289.  Bituminous 
Shale,  Kirw.  183. 

Exter.  C/mr.— This  mineral  is  found  massive  lustre 
glimmering;  fracture  most  commonly  thin,  rarely 
tiiick ;  fragments  in  the  form  of  tables,  sometimes  tra¬ 
pezoidal. 

Colour  brownish  black,  sometimes  gray  or  blackish 
brown  ;  soft  and  easily  frangible ;  adheres  slightly  to 
the  tongue  ;  streak  shining ;  feels  greasy. 

Chem.  Char. — When  placed  on  burning  coals  it  gives 
out  a  pale  flame  with  a  sulphureous  odour,  becomes 
white,  and  loses  a  good  deal  of  its  weight. 

Localities,  &c. — This  mineral  is  peculiar  to  coal 
countries,  which  it  always  accompanies,  and  alternates 

with 
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It 
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Classiflca.  With  slaty  clay  an^  coal.  Tt  is  not  unfrequcnt  In  Bolic- 
tion.  mia,  Poland,  England,  and  Scotland. 


IHn 

instruments ;  and,  reduced  to  powder,  is  employed  in  Arcillare- 
polishing  steel.  ous  genus 


12.  Species.  Drawing  Slate. 

Black  Chalk,  Kirwan,  i.  195.  Le  Schiste  a  Dessiticr, 
Broch.  i.  39^*  Arglle  Sc/iisteuse  Graphique,  Ilauy, 
iv.  447.  . 


14.  Species.  Clay  Slate. 

Argillite,  OT  Argillaceous  Schis'tus,  nr  Slate,  Kirwan,  i. 
234.  Le  Schiste  Argilleux,  Brochant,  i.  395.  Ar- 
gile  Schistci/se  Tiguluirc,  Ilauy,  iv.  447. 


Bxter.  Char. — This  mineral  is  found  massive,  usually 
dull ;  but  In  the  direction  of  the  principal  fracture  a 
little  glimmerings  fracture  in  certain  directions  curved 
slaty  j  in  others  fine  grained  earthy ;  fragments  splin¬ 
tery  CT  tabular. 

Colour  grayish  or  bluish  black  j  opaque  j  stains  black  j 
soft ;  meagre  to  the  feel. 

Chem.  Char. — Before  the  blow-pipe  it  becomes  co¬ 
vered  with  a  kind  of  varnish. 


Constituent  Parts. 

WIegleb. 

Silica, 

64.50 

Alumina, 

11.25 

Carbone, 

n 

Oxide  of  Iron, 

2-75 

Water, 

7-JO 

Loss, 

3 

100.00 

Localities,  &c. — Drawing  slate  frequently  accompa¬ 
nies  aluminous  schistus.  It  forms  along  with  it  beds 
which  are  subordinate  to  clay  slate.  It  is  found  in  Ita¬ 
ly,  where  it  is  an  object  of  commerce./  It  is  also  found 
in  Spain,  France,  and  some  parts  of  Scotland. 

Uses. — As  its  name  indicates,  it  is  employed  like 
black  chalk  in  drawing. 

13.  Species.  Whet  Slate. 

yhovaculite,  KIrw.  i.  238.  Le  Schiste  a  Aiguiscr,  Bro¬ 
chant,  i.  393.  Argile  Schisteuse  Novacttlaire,  Hauy, 
iv.  448. 

,  E.vter.  Char. — This  mineral  is  found  massive  ;  is 
scarcely  glimmering  j  fracture  in  large  masses  slaty,  in 
small  pieces  splintery  j  fragments  tabular. 

Colour  commonly  greenish  gray,  or  smoke  gray. 
Sometimes  mountain  green  :  translucent  at  the  edges  ; 
semihard,  but  varying  between  hard  and  soft ;  rather 
easily  frangible  j  streak  grayish  white  *,  feels  greasy ; 
docs  not  adhere  to  the  tongue.  Specific  giavity 
2.722. 

Chem.  Char. — Does  not  elfervesce  with  acids,  and  is 
infusible  before  the  blow-pipe. 

I.ocalities,  &c. — Whet  slate  is  found  in  primitive 
mountains,  where  it  forms  beds  which  are  subordinate 
,  to  clay  slate.  It  was  originally  brought  I'rom  the  Le¬ 
vant  ;  blit  has  since  been  discovered  In  Bohemia,  Saxo¬ 
ny,  in  Bayreuth,  where  it  is  wrought,  and  in  Siberia. 
An  efflorescence  has  been  observed  on  the  surface, 
which  is  found  to  be  sulphate  of  magnesia  j  from  which 
it  is  naturally  supposed  that  the  base  of  that  salt  forms 
one  of  its  constituent  parts. 

Uses. — Whet  slate,  as  its  name  Imports,  is  cut  and 
polished  for  the  purpose  of  sharpening  knives  and  other 
VoL.  XIV.  l*art  I. 


Exter.  Char. — Clay  slate  is  found  massive,  or  disse 
minated,  or  In  rounded  pieces  •,  internally  it  is  a  little 
shining  or  glimmering  •,  rarely  dull  ;  the  more  the  struc¬ 
ture  Is  foliated,  the  greater  is  its  lustre.  Lustre  some¬ 
times  silky,  pearly,  or  semimetalllc.  Fracture  more  or 
less  slaty,  sometimes  curved  and  waved,  sometimes  ear¬ 
thy  or  splintery  j  fragments  tabular,  rarely  spliiiterv  j 
sometimes  cubic  or  rhomboldal. 

Colour  chiefly  gray  of  various  shades  ;  but  sometimes 
it  is  reddish,  brownish,  or  yellowish,  or  reddish  brown. 
Dlfl’erent  colours  are  so  disposed  as  to  appear  striped, 
waved,  spotted,  or  dendritic.  It  is  in  general  soft  j 
sometimes  semihard,  sectile,  and  easily  frangible.  Ciives 
a. grayish  white  streak  j  feels  greasy.  .Spec.  grav.  2.67 
to  2.88. 

According  to  Kirwan,  clay  slate  is  composed  of  silica, 
alumina,  lime,  magnesia,  and  iron,  with  some  bitumi¬ 
nous  particles. 

I..ocalities,  &c. — Clay  slate  belongs  equally  to  the 
primitive,  transition,  and  stratiform  rocks,  and  frequent¬ 
ly  forms  entire  mountains.  Primitive  clay  slate  is  some¬ 
times  mixed  with  quartz,  mica,  hornblende,  garnets, 
limestone,  pyrites,  cinnabar  as  at  Idria  j'  in  general 
it  abounds  with  metallic  ores,  either  In  veins  or  in 
beds. 

Clay  slate  is  very  abundant  in  most  countries  j 
It  is  not  unfrequent  in  many  parts  of  Scotland  ; 
but  the  slate  of  Easdale,  and  the  contiguous  Islands 
on  the  west  coast,  has  long  maintained  a  decided 
superiority  and  preference  to  all  others  in  this  coun¬ 
try. 

U.se.s. — Clay  slate  is  in  extensive  use  for  covering 
houses,  and  then  it  is  known  in  this  country  by  the 
single  word  slate.  It  is  also  employed  in  large  plates 
for  writing  on,  or  tracing  characters  that  are  afterwards 
to  be  efl’aced. 

15.  Species.  Lepidolite. 

Id.  Kirwan,  i.  208.  Id.  Ilauy,  Iv.  375.  La  Lepido- 

lithe,  Brochant,  i.  399. 

Exter.  Char. — Lepidolite  is  found  massive,  and  disw 
minated  in  small  plates,  which  might  be  taken  for  mi¬ 
ca.  It  is  usually  glimmering,  rarely  shining.  Lustre 
semimetallic.  Fracture  fine  grained  uneven,  rarely  fo¬ 
liated.  Fragments  blunt  edged. 

Colour  lilac  blue,  grayish  and  reddish  brown  ;  trans¬ 
lucent.  .Semihard  j  sometimes  soft;  easily  frangible  ; 
and  feels  meagre.  It  is  easily  scraped  with  the  knife  ; 
liut  is  with  dilliculty  reduced  to  powder  bv  trituration. 
'J’he  powder  rubbed  between  the  fingers  has  a  greasy 
feci.  SjK-c.  grav.  2.816  to  2.854. 

Chem.  Chur. —  Froths  up  under  the  blow  pipe, 
and  melts  into  a  traniparcnt  colourless  globule ;  but 
with  the  addition  of  a  little  nitre  it  becomes  vio- 

A  a  Cunititi.i'f:’ 
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Argillace¬ 
ous  genus.  »  Constituc7it  Parts. 

* - ^ - ' 


Silica, 

Klaproth. 

Vauquelin. 

54-5 

54 

Alumina, 

38-25 

20 

Potash, 

4- 

18 

Fluate  of  lime. 

4 

Oxide  of  iron  and 

manganese,  .75 

I 

Water  and  loss. 

2-5 

3 
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Localities,  &c. — This  mineral  was  first  discovered  In 
the  mountain  Gradisko  near  Rosena  in  Moravia,  where 
it  Is  found  in  considerable  masses  Included  in  blocks  of 
granite.  It  is  found  also  in  Sweden.  Sometimes  it  is 
disseminated  in  quartz  rock. 

The  name,  from  Asa-jj,  “  a  scale,”  is  derived  from  Its 
scaly  structure.  Lepidollte  was  at  first  taken  forfluate 
of  lime  or  zeolite.  A  red  coloured  variety  of  schorlite 
was  also  supposed  to  be  crystallized  lepldolite. 

i6.  Species.  Mica. 

Id.  Klrw.  1.  21.  Id.  BrocI),  i.  402.  Id.  Hauy,  lii. 
208. 

Ester.  C^ar.-— Mica  is  most  commonly  disseminated 
in  thin  tables,  rarely  massive  or  crystallized.  The  pri¬ 
mitive  form  of  its  crystals  is  a  rectangular  prism, 
whose  bases  are  rhombs  with  angles  of  120°  and  6o°  ; 
the  integrant  molecule  is  the  same.  The  usual  forms 
of  its  ciystals  are,  a  six-sided  table  with  equal  angles, 
sometimes  very  thick,  which  produces  a  six-sided  prism, 
and  the  want  of  two  of  the  faces  produces  the  table 
with  four  rhomboidal  faces  j  but  the  most  common 
form  of  mica  is  in  thin  plates  or  scales  of  no  determi¬ 
nate  figure.  The  lateral  faces  of  the  basis  of  the  ta¬ 
bles  are  smooth  and  resplendent  5  lustre  metallic  ;  frac¬ 
ture  foliated,  sometimes  curved  or  waved,  and  sometimes 
radiated  fragments  in  the  form  of  plates. 

Colour  usually  gray,  ash,  yellowish,  greenish,  and 
blackish  gray  j  in  thin  plates  semitransparent,  or  even 
transparent  j  otherwise,  only  translucent  on  the  edges  j 
•semihard,  very  easily  frangible ;  flexible  and  elastic. 
Spec.  grav.  2.79  to  2.93. 

Physical  Char. — Mica  j  ubbed  on  Spanish  wax  com¬ 
municates  to  it  negative  electricity. 

Chein.  Char. — Before  the  blow-pipe  it  is  with  dif¬ 
ficulty  fusible  into  a  whitish  gray  or  green  enamel. 
Black  mica  yields  a  black  enamel,  which  is  attracted 
by  the  magnet. 


Localities,  &c.--Mica  is  one  of  the  most  common  Classifica- 
minerals,  forming  one  of  the  constituent  parts  of  gra-  tion. 
nite,  gnels,  micaceous  schlstus,  and  other  primitive  rocks,  ‘“““v  ^ 

and  in  some  of  them  sometimes  forms  particular  small 
veins.  Mica  also  enters  into  the  composition  of  strati¬ 
form  rocks,  as  green  stone,  basalt,  w'acken. 

Cat  gold  and  cat  silver  are  varieties  of  mica  of  a  gold 
or  silver  colour,  which  have  a  considerable  lustre,  but 
inferior  to  that  of  these  metals.  It  may  be  easily  di¬ 
stinguished  by  the  streak,  which  In  the  mica  afl’ords  a 
whitish  powder  without  any  lustre. 

Uses. — When  mica  is  obtained  in  large  and  thin 
plates,  it  is  employed  as  a  substitute  for  glass,  and  for 
this  purpose  it  has  been  used  for  windows  of  men  of 
war,  as  on  account  of  its  elasticity  it  is  less  subject 
to  be  broken  from  the  concussion  produced 
of  cannon. 


by  the  firing 


17.  Species.  Finite. 

Micarelle,  Kirw'.  i.  212.  La  Pinite,  Broch.  i.  456. 

Ester.  Char. — This  mineral  has  been  usually  found 
crystallized  in  six-sided  prisms,  having  all  the  lateral 
edges  truncated,  or  only  three  alternating  edges,  or  in 
four-sided  rhomboidal  prisms.  The  surfaces  of  the  cry¬ 
stals  smooth  and  a  little  glimmering  j  internally  it  is 
dull,  sometimes  a  little  s'linlng  in  the  cross  fracture  ; 
the  fracture  is  fine  grained,  uneven,  or  small  conchoidal  j 
fragments  blunt-'cdgcd. 

Colour  reddish  or  blackish  brown  opa(|ue  j  the 
brown  variety  Is  slightly  transparent ;  so  soft  as  to  be 
cut  with  a  knife,  when  it  becomes  of  a  bluish  black  j 
powder  bright  gray  j  adheres  a  little  to  the  tongue  } 
feels  greasy  j  sp.  grav.  2.98. 

Co7istitucnt  Parts.  Klaproth. 

Alumina,  63.75 

Silica,  29.50 

Oxide  of  iron,  6.75 


100.00 

Localities,  &c. — Pinite  is  found  only  near  Schnee- 
berg  in  Saxony,  in  the  mine  called  Pini ;  hence  its  name. 
It  is  accompanied  by  quartz,  feldspar  and  mica,  which 
constitute  a  small  grained  granite. 

18.  Species.  PoTSTONE. 

Id.  Kirw.  i.  155.  La  Pierre  Ollairc,  Broch.  i.  405. 
2'ulc  Ollaire,  Ilauy,  iil,  257. 


Constituent  Parts. 


Vauquelin. 

Bergman. 

Kinvan- 

Muscovy  Glass. 

Colourless  Mica. 

Silica, 

50- 

40 

38 

Alumina, 

I..ime, 

35- 

1-33 

45 

28 

Magnesia, 

J-35 

5 

20 

Oxide  of  iron 
Loss, 

b  7- 
5-32 

9 

14 

100.00 

100 

100 

Exter.  Char. — Potstone  is  found  massive  ;  internally 
it  is  dull,  sometimes  glimmering  or  a  little  shining, 
pearly  j  fracture  curved  slaty,  larely  foliated  or  wa¬ 
ved  j  fragments  blunt  edged,  in  the  form  of  tables  or 
scales. 

Colour  greenish  gray,  sometimes  reddish  or  yellow¬ 
ish  j  opaque,  rarely  translucent  on  the  edges  ;  .soft,  sec- 
tile,  and  mild;  feels  greasy  j  by  being  breathed  upon 
it  emits  the  argillaceous  smell.  Spec.  grav.  2.76  to 
2.86. 

Chon.  Char. — Inlusible  before  the  blow-pipe  5  some 
varieties  absorb  a  little  water. 

Constituent 


Part  I. 

M  I 

Classifica- 

tion. 

Constituent  Parts. 

Wiegleb. 

*— -v— ' 

Silica, 

INIagnesia, 

38.12 

38-54 

Alumina, 

6.66 

Lime, 

.41 

Oxide  of  iron. 

15.02 

Fluoric  acid  ? 

.41 

Loss, 

.84 

100.00 

Localities,  &c. — Potstone  is  found  at  Chiavenna,  in 
ll)e  Valteline,  from  which  the  specimen  above  analyzed 
was  obtained  ;  at  Como,  in  Switzerland,  hence  called 
Como  stone.  It  is  also  found  in  Saxony,  Hungary,  and 
on  the  banks  of  Loch  Fine  opposite  to  Inverary  in  Scot¬ 
land.  Potstone  forms  entire  beds,  and  is  usually  ac¬ 
companied  by  serpentine,  or  it  is  in  nests  j  it  is  rarely 
pure,  but  mixed  with  chlorite,  talc,  asbestus,  &c. 

Uses. — On  account  of  the  refractory  nature  of  this 
stone,  it  is  employed  in  the  construction  of  furnaces 
where  great  heat  is  required  ;  and  as  It  may  be  cut  or 
tin  ned  on  the  lathe,  it  has  been  formed  into  utensils  for 
the  kitchen,  and  hence  the  name  potstone. 

19.  Species.  Chlorite. 

Id.  KIrw.  i.  147.  La  Chlorite,  Broch.  I.  408.  Talc 

Chlorite,  Hauy,  Hi.  257. 

Chlorite  is  divided  into  four  subspecies  :  i.  earthy  j 
2.  common  ;  3.  I’oIIated  5  4.  schistose  or  slaty. 

Subspecies  i.  Earthy  Chlorite. 

Exter.  Char. — This  mineral  is  composed  of  small, 
scaly,  thin,  and  slightly  glimmering  particles,  cohering 
together,  rarely  in  the  form  of  powder. 

Colour  ^intermediate  between  mountain  green  and 
dark  leek  green  ;  sometimes  brownish  ;  does  not  stain  ; 
feels  greasy,  but  does  not  adliere  to  the  tongue gives 
an  earthy  smell  by  breathing  on  it. 

Chem,  Char. — ilelts  before  the  blow-pipe  into  a  gray 
or  black  enamel. 


Constituent  Parts. 

Vauquclin. 

Silica, 

26. 

Alumina, 

18.50 

Magnesia, 
IMurlate  of  soda. 

8. 

2. 

Oxide  of  iron. 

43- 

Mater, 

2. 

Loss, 

.50 

100.00 

Localities,  &c. — Earthy  chlorite  Is  always  found  in 
primitive  mountains,  forming  beds  which  are  subordi¬ 
nate  to  clav  slate.  It  is  found  In  Saxonv,  Swltzerlaml, 
Savoy,  and  in  Scotland. 

Subspecies  2.  Common  Chlorite. 

Exter.Char. — This  Is  found massiveanddisscminated, 
or  in  titin  superficial  layers  011  other  stones ;  internal 
lustre  sbglitly  glimmering,  resinous  ;  fracture  eartliy,  or 
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foliated  j  fragments  blmit-edged 

;  soft,  sometimes  semi-  Argillaoe- 

hard. 

ous  ^enu». 

Colour  similar  to  the  former. 

and  sometimes  grayish 

white  •,  is  opaque,  easily  frangible  -,  gives  a  light  green 

streak  without  lustre. 

Constituent  Parts. 

Iloepfner. 

Silica, 

41 

Magnesia, 

39 

Alumina, 

6 

Lime, 

I 

Oxide  of  iron, 

10 

Loss, 

3  .  . 

100 

Localities,  &c. — Common  chlorite  Is  found  in  tli« 
same  places  with  the  former,  and  Indeed  it  is  supposed 
to  be  earthy  chlorite  indurated.  At  Altenberg  iu 
Saxony,  it  is  mixed  with  pyrites  of  copper  and  arsenic, 
and  common  hornblende. 

Subspecies  3.  Foliated  Chlorite. 

Exter.  Char. — This  variety  is  found  massive,  dissemi¬ 
nated,  and  crystallized  in  the  form  of  a  six-sided  table 
somewhat  elongated  j  several  of  these  tables  being  uni¬ 
ted  together,  frequently  form  globular,  kidney-form, 
or  botryoidal  groups.  External  lustre  glimmering  or 
weakly  shining  j  internal  shining,  resinous,  or  pearly  i 
fracture  foliated  j  folia  curved  ;  cleavage  simple  •,  irag- 
ments  in  tables. 

Colour  intermediate  between  leek  and  d.irk  green  ; 
opaque,  or  translucent  at  the  edges ;  streak  light  green  ; 
Is  soft,  sectile,  easily  frangible,  and  feels  a  little  greasi. 

Constituent  Parts.  Lampadius. 


Silica,  35. 

Magnesia,  29.9 

Alumina,  18. 

Oxide  of  iron,  9.7 

"Water,  2.7 

Loss,  4.7 


I  00.0 

Localities,  &c. — This  mineral  has  been  only  louud 
on  St  Gothard  in  Switzerland  j  it  lines  the  sides  ot  a 
vein  which  traverses  micaceous  scliistus.  It  is  accom¬ 
panied  by  crystals  of  green  mica,  adularia,  and  quartz. 

Hrochant  suggesU  that  foliated  chlorite  may  perhaps 
be  nothing  else  than  a  crystallized  mica. 

Subspecies  4.  ScHlsTOSE  Chlorite. 

E.rtcr.  Char. — This  variety  is  found  massive ;  Inter¬ 
nal  lustre  weakly  shining,  sometimes  shining,  resinous  ; 
fracture  curved  -»lat^',  sometimes  waved,  or  a  little 
splintery  •,  fragments  tabular. 

Colour  green  }  is  soft,  sectile,  and  easily  frangible  ; 
streak  light  green  j  feels  a  little  greasy  ;  gives  the  earthy 
smell  by  breathing. 

LiM-a/ilics,  &e. — Slaty  chlorite  is  found  in  Norway, 
Sweden,  Switzerland,  in  difTcrent  parts  of  Scotland,  as 
oil  the  banks  of  Loth  Lomond,  and  in  the  islands  ot 
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Argillace-  Bute  and  Arran.  Sometimes  it  forms  very  extensive 
ous  genus,  beds  in  mountains  of  clay  slate,  to  which  it  is  subordi- 
nate  j  and  it  is  frequently  accompanied  by  garnets  and 
magnetic  iron,  crj'stallized  in  octahedrons.  The  name 
is  derived  from  the  Greek  word  which  signifies  green. 

20.  Species.  Hornblende. 

This  Is  divided  into  four  subspecies;  i.  common; 
2.  basaltic  ;  3.  labradore  ;  and,  4.  schistose. 

Subspecies  i.  Common  Hornblende. 

Hornblende^  Kirw.  I.  163.  Hornblende  Commune, 

Broch.  i.  415.  Amphibole,  Hauy,  iii.  58. 

Exter.  Char. — Hornblende  Is  found  massive  or  disse¬ 
minated,  and  sometimes  crystallized.  The  forms  are  a 
four-sided  prism,  of  which  the  acute  opposite  lateral 
edges  are  strongly  truncated;  a  six-sided  prism  with 
four  broad  and  two  narrow  faces,  slightly  truncated  on 
the  lateral  edges  ;  a  similar  six-sided  prism,  short,  and 
having  the  extremities  bevelled  ;  an  eight-sided  prism, 
having  at  Its  extremities,  a  convex  bevelment.  Some¬ 
times  the  crystals  are  acicular  and  in  groups  ;  internal 
lustre  shining,  vitreous,  or  pearly ;  fracture  foliated, 
sometimes  radiated,  and  sometimes  fibrous  ;  surface  of 
^the  fi-acture  longitudinally  streaked  ;  fragments  sharp- 
edged,  sometimes  rhomboidal. 

Colour  deep  black,  greenish  black,  or  greenish  giay  ; 
usually  opaque.  The  green  varieties  translucent  at  the 
edges.  Soft  or  semihard  ;  not  easily  frangible  ;  streak 
greenish  gray ;  gives  an  earthy  smell  by  breathing  on 
it :  sp.  grav.  3.6  to  3-88. 

Chcm.  Char. — Before  the  blow-pipe  it  melts  easily 
into^  grayish  black  glass. 

Constituent  Parts. 


Kirwan. 

Hermann. 

Silica, 

37 

37 

Alumina, 

22 

27 

Magnesia, 

16 

3 

Lime, 

2 

5 

Oxide  of  iron 

.  23 

25 

Loss, 

3 

100 

100 

Localities,  &,c. — Hornblende  is  one  of  the  constitu¬ 
ent  parts  of  primitive  rocks,  as  in  sienite ;  and  it  seems 
also  to  be  an  accidental  substance,  as  in  gneiss,  primi¬ 
tive  limestone,  porphyries,  and  micaceous  schistus.  It 
is  found  also  in  masses  or  entire  beds,  as  in  Saxony  ; 
and  is  very  common  in  most  countries,  as  In  Norway, 
Hungary,  and  Britain. 

Uses. — Sometimes  employed  as  a  flux  for  ores  of  iron. 

Subspecies  2.  Basaltic  Hornblende. 

J?asa/tz«e,  Kirw.  i.  219.  Hornblende  Easaltique,PiCic\i. 

i.  424. 

Exter.  Char. — This  mineral  is  most  frequently  found 
crystallized  In  equal  six-sided  prisms,  variously  modified 
or  with  equal  sides  ;  having  two  narrow  and  four  broad  ; 
or  four  narrow  and  two  broad ;  or  three  broad  and 
three  narrow  alternately.  The  ciystals  are  imbedded, 
insulated,  or  grouped.  Surface  smooth,  shining ;  in¬ 
ternal  lustre  resplendent,  in  the  cross  fracture  weakly 


shining,  vitreous;  fracture  foliated;  cross  fracture  Classifica- 
small  grained,  uneven,  or  concboidal.  Fragments  near-  tion. 
ly  rhomboidal.  •  '  '  * 

Colour  velvet  bldck,  and  sometimes  with  a  shade 
of  green  ;  opaque  ;  streak  grayish  white  ;  semihard ; 
earthy  smell  by  expiration.  Spec.  grav.  3.22  to  3.33. 

Chcm.  Char. — Before  the  blow-pipe  melts  less  easily 
than  the  preceding.  Into  a  black  glass. 

Cojistituent  Parts.  Bergman. 


Silica,  58 

Alumina,  27 

Lime,  4 

Magnesia,  1 

Oxide  of  iron,  9 

Loss,  I 


100 

Localities,  Sec. — This  mineral,  as  its  name  Imports, 
is  usually  found  In  basalt.  It  is  also  met  with  in 
wacken,  and  in  the  lava  of  Vesuvius.  It  is  not  un¬ 
common  in  the  basaltic  rocks  of  Silesia,  Saxony,  and 
Bohemia,  as  well  as  In  those  of  this  country.  As  It  is 
less  liable  to  decomposition  than  the  rocks  which  qon- 
taln  it,  detached  crystals  are  frequently  found  among 
decayed  basalt. 

Subspecies  3.  Labradore  Hornblende. 

La  Hornblende  du  Labrador,  Broch.  i.  419. 

Exter.  Char. — This  mineral  is  found  massive,  disse¬ 
minated,  In  rounded  pieces,  and  very  rarely  crystallized 
in  four-sided  rectangular  piisms.  Internal  lustre  shin¬ 
ing,  somewhat  metallic  ;  fracture  foliated,  sometimes 
curved. 

Colour  blackish  green,  or  greenish  black  ;  sometimes 
bronze  yellow  ;  scarcely  translucent  at  the  edges  ;  se¬ 
mihard  ;  not  difficultly  frangible;  streak,  greenish. 
Spec.  gray.  3.38. 

Localities,  See. — This  mineral  is  found  in  the  island 
of  St  Paul  on  the  Labradore  coast,  but  nothing  is  known 
of  the  nature  of  its  repository. 

Subspecies  4.  Schistose  Hornblende. 

Id.  Kirw.  1.  222.  La  Hornblende  Schisteuse,  Broch.  i. 

428. 

Exter.  G^ar.— This  variety  is  found  massive;  inter¬ 
nal  lustre  weakly  shining  ;  fracture  in  masses  slaty  ;  in 
small  pieces  radiated,  sometimes  fibrous  ;  fragments  in 
plates. 

Colour  greenlsli,  or  grayish  black ;  opaque ;  semi¬ 
hard  ;  streak  greenish  gray  ;  rather  difficultly  fran¬ 
gible ;  breathed  on,  gives  the  earthy  smell. 

Localities,  &c. — Schistose  hornblende  forms  exten¬ 
sive  beds  in  primitive  mountains,  to  which  It  is  subordi- 
nate.  It  seems  to  be  common  hornblende  more  or  less 
mixed  with  quartz.  It  is  found  in  Bohemia,  Norway, 
Sweden,  in  the  isle  of  Skye,  and  other  places  of  Scot¬ 
land. 

21.  Species.  Basalt. 

Figurate  Trap,  Trap,  Whinstone,  &c.  Kirw)  i.  225. 

— 233.  Le  Basalte,  Broch.  i.  430,  La  Lithdide 

Prismaticpie,  Hauy,  iv.  474. 

Exter, 


Part  I.  'miner 

Classifica,  E.vter,  t’/iar.-— Basalt  forms  entire  mountains,  in  tlie 
tion.  neighbourhood  of  which  it  is  found  in  rounded  pieces, 
or  in  large  globular  massesj  internally  it  is  dull;  some¬ 
times  glimmering  from  a  mixture  of  hornblende ;  frac¬ 
ture  uneven,  sometimes  fine  splintery  or  conchoidal ; 
fragments  not  very  sharp-edged.  It  is  most  frequently 
in  distinct  concretions,  which  are  prismatic  or  columnar, 
more  or  less  regular;  sometimes  also  in  globular  distinct 
concretions. 

Colour  grayish  or  bluish  black,  sometimes  brownish 
on  the  surface  ;  opaque  ;  semibard  ;  brittle,  and  veiyr 
difficultly  frangible  ;  streak  light  ash  gray ;  gives  a 
ringing  sound  under  the  hammer.  Spec.  grav.  2.86 
to  3. 

Chem.  Char. — Melts  very  easily  before  the  blow¬ 
pipe  into  an  opaque  black  glass  which  acts  on  the 
magnet. 

Physical  Char. — Many  basalts  affect  the  magnetic 
needle,  reversing  the  poles  when  it  is  brought  near 
them.  This  Is  ascribed  to  the  great  proportion  of  iron 
which  enters  Into  their  composition. 

Localities,  &c.  Basalt  is  not  uncommon  in  every 
part  of  the  globe,  and  in  many  places  it  is  very  abun¬ 
dant.  It  is  found  in  regular  columns  in  several  of  the 
Hebrides  on  the  west  coast  of  Scotland,  as  in  Cannay, 
EIgg,  the  Schant  isles,  but  particularly  beautiful  In  Staf¬ 
fs.  Pretty  regular  columns  are  observed  also  at  Dunbar, 
and  on  the  south-west  side  of  Arthur’s  seat  near  Edin¬ 
burgh  ;  but  the  Giant’s  causeway  and  the  rocks  about 
Fairhead  on  the  north  coast  of  Ireland,  exhibit  the 
finest  and  most  extensive  ranges  of  columnar  basalt  in 
the  world. 

Basalt,  besides  being  in  the  columnar  form,  is  of- 
•  ten  disposed  in  beds  and  veins  ;  both  of  wdiicli  are  very 

common  in  different  places  in  Scotland,  pai’ticularly  on 
the  western  coast,  and  in  the 'western  islands.  See  Dr 
Millar’s  edition  of  Williams'' s  Mineral  Kingdom. 

No  subject,  in  geological  speculation,  has  produced 
more  controversial  discussion  than  the  origin  of  basalt ; 
one  party  asserting  that  it  is  the  effect  of  fusion,  while 
another  contends  that  It  must  have  been  deposited  from 
an  aqueous  solution.  Our  limits  preclude  us  even  from 
barely  stating  the  arguments  which  have  been  proposed 
by  naturalists  in  support  of  the  theories  which  different 
parties  have  embraced.  For  an  account  of  some  of 
them,  see  Geology  Index;  and  for  the  constituent 
parts  of  basalt,  and  some  other  facts  connected  with  its 
natural  history,  see  Basalt. 

Uses. — Basalt  Is  sometimes  employed  as  a  touchstone, 
as  a  flux  for  ores  of  iron,  and  in  the  manufacture  ot 
common  bottles.  It  is  also  employed  for  millstones. 
The  ancients  employed  it  In  sculpture,  for  it  would  ap¬ 
pear  that  some  of  their  vases  and  statues  were  formed 
of  it. 

• 

22.  Species.  A\acke>i. 

Id.  KInv.  i.  223.  La  Wahke,  Broch.  i.  434. 

E.Tter.  Char. — M’acken  is  found  massive  ;  it  Is  fre¬ 
quently  vesicular,  and  the  cavities  are  often  filled  with 
other  minerals;  Internal  appearance  dull;  fracture  even 
or  earthy  ;  fragments  rather  blunt-edged. 

Colour  grayish  green,  grayish  black,  reddish,  or 
brownish  ;  opaque  ;  streak  a  little  shining  ;  soft  or  sc- 
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mihard  ;  easily  frangible  ;  feels  a  little  greasy.  Spec.  Ar^illace- 
grav.  2.35  to  2.89.  ousneniis. 

Chem.  Cfuir. —  Fusible  like  basalt. 

L'jtxdities,  &,cf — M  acken  belongs  to  the  stratiform 
rocks;  It  contains  sometimes  petrified  wood,  and  the 
bones  of  animals.  It  constitutes  beds  sometimes  in  the 
middle  of  basalt,  but  is  oftener  in  the  form  of  veins, 
and  is  the  basis  of  amygdaloid,  the  cavities  of  which 
are  filled  with  green  earth,  calcareous  spar,  &c.  Wack- 
en  is  met  with  in  Saxony,  Bohemia,  Sweden,  and  many 
places  of  Scotland. 

23.  Species.  Phonolite,  or  Clinkstone. 

Id.  Daubulsson,  Jour,  de  Phys,  lx.  74.  La  Pierre  Son~ 
nante,  Broch..  i.  437.  Klingstein  and  Porphyrschie- 
fer  of  the  Germans. 

Exter.  Char. — This  mineral  is  always  found  massive; 
internal  lustre  glimmering ;  fracture  slaty,  sometimes 
uneven  or  conchoidal ;  fragments  sharp-edged  ;  compo¬ 
sed  of  distinct  concretions,  which  are  either  in  the  form 
of  tables,  or  are  columnar,  and  somewhat  regularly 
grouped  together. 

Colour  gray,  ash,  greenish,  or  bluish  gray ;  the  co- 
loin’s  sometimes  have  a  dendritical  appearance;  opaque, 
or  translucent  at  the  edges  ;  semihard,  or  hard  ;  not 
difficultly  frangible  ;  in  thin  plates  it  emits  a  sound 
when  struck  with  a  hammer,  and  hence  its  name. 

Spec.  grav.  2.575. 

Chem.  Char. — Melts  before  the  blow-pipe  into  a  co¬ 
lourless  glass. 


Constituent  Parts, 


Sillfa, 

Kl.nprotli. 

57-25 

Bergman. 

58. 

Alumina, 

23-5 

24.5 

Lime, 

Oxide  of  Iron, 

2.75 

3-5 

3-25 

4-5 

_ _ —manganese,  .25 

Soda,  '  8.1 

6. 

AVater, 

3- 

2. 

Loss, 

1.9 

1-5 

100.00 

100,0 

The  stone  analvzed  above  by  Bergman,  was  from 
Puy  in  Velay,  in  France,  and  is  considered  by  Dolo- 
mieu  as  volcanic.  The  other  by  Klaproth,  is  from 
Bohemia.'  Excepting  the  small  proportion  of  manga- 
nese  detected  in  the  latter,  the  coincidence  of  the  two 
analyses  is  very  striking. 

Localities,  &c.— Phonolite  is  not  uncommon  in  many 
parts  of  the  world.  It  is  met  with  in  Scotland,  in  the 
island  of  Lamlash  near  Arran  ;  and  it  consUtutes  the 
greater  part  of  Traprene  Law  in  East  Lothun  ;  in  both 
places  it  is  columnar. 

24.  Species.  Lava. 

Id.  Kirw.  i.  400.  La  Lave,  Broch.  i.  44O.  La  Scori- 
five,  Hauy,  iv.  497. 

Exter.  r/iar.— This  mineral  I»  ^nerallr  of  a  porous 
texture,  with  cavities  of  difttreul  sues ;  lustre  glimmer. 


ipo 

Argillacc-  ing  or  a  little  sblnlng,  vitreous  ;  fracture  Imperfectly 
oils  genus,  concboldal  j  fragments  not  very  sharp-edged. 

'  '  ''  Colour  blackish  gray,  perfect  black,  or  brownish 

black,  sometimes  greenish,  and  rarely  white  j  opaque  j 
semihard  j  brittle  ;  not  difficultly  frangible  j  light. 

Ckem.  Char. — Lava  is  very  fusible,  and  yields  a  com¬ 
pact  black  glass. 

Constituent  Parts.  Bergmaiu 


Silica,  49 

Alumina,  35 

Lime,  4 

Oxide  of  Iron,  1 2 


100 

Localities,  &c. — Lava  being  a  volcanic  product,  Is 
only  found  in  the  vicinity  of  volcanoes. 

Uses. — Lavas  are  employed  for  the  purposes  of  build¬ 
ing  •,  their  lightness,  arising  from  the  numerous  cavities, 
renders  them  proper  for  the  construction  of  vaults. 

25.  Species.  Gueen  Eakth. 

IJ.  Kirw.  I.  196.  La  Terre  Verte,  Brochant,  i.  445. 

Talc  Chlorite  Zographic^uc,  Ilauy,  iii.  257. 

E.vtcr.  Char. — Green  earth  Is  found  massive,  or  dis¬ 
seminated,  or  in  superficial  crusts  on  b.alls  of  agate  j 
internally  it  is  dull  5  fracture  earthy  5  fragments  blunt- 
edged. 

Colour  celadon  green,  or  blackish  green  ;  opaque  j 
soft  j  feels  slightly  greasy  j  adheres  a  little  to  the  tongue  j 
streaks  weakly  shining, 

Chem.  Char. — Before  the  blow-pipe  It  becomes  black, 
but  is  Infusible.  It  is  not  acted  on  by  acids,  and  ab¬ 
sorbs  water. 

Constituent  Parts.  Klaproth. 


Silica, 

53* 

Alumina, 

12. 

Lime, 

2-5 

Magnesia, 

3-5 

Oxide  of  Iron, 

17- 

W  ater. 

12. 

Loss, 

I. 

100.00 

Localities,  &c. — Green  earth  is  found  at  Verona, 
'ivhere  it  is  wrought,  and  constitutes  an  article  of  com¬ 
merce  j  and  it  is  met  with  in  all  amygdaloid  rocks. 

Uses. — Green  earth  is  employed  as  a  colouring  mat- 
;ter  In  painting. 

26.  Species.  Lithomarga. 

Id.  Kirw.  i.  187.  La  Moelle  de  Pierre,  Brochant,  I. 

447.  Ai'gile  Lithomarge,  Hauy,  iv.  444. 

This  is  divided  into  two  subspecies,  chiefly  distin¬ 
guished  by  their  cohesion.  These  are,  i.  friable;  2. 
indurated. 

Subspecies  I.  Friable  Lithomarga. 

Kxter.  Char. — This  is  found  massive  or  disseminat¬ 
ed  ;  is  slightly  glimmering ;  adheres  strongly  to  the 
tongue  ;  feels  greasy. 


Part  I. 

Colour  yellowish  white,  snow  white,  sometimes  red-  Classilica- 
dish  ;  the  particles  have  very  little  cohesion.  tion. 

Subspecies  2.  Indurated  Lithomarga. 

Exter.  Char. — This  is  also  found  massive  or  disse¬ 
minated ;  is  dull ;  has  a  fine  grained  earthy  fracture, 
sometimes  conchoidal ;  blunt-edged. 

Colour  white,  yellowish,  or  reddish  white  ;  brownish 
red,  and  several  shades  of  yellow.  Different  colours 
are  disposed  in  spots,  veins,  dots,  stripes ;  or  clouds  ; 
opaque  ;  very  soft  ;  streak  shining ;  adheres  to  the 
tongue ;  feels  greasy. 

Chem.  Char. — Infusible  before  the  blow-pipe  ;  falls 
to  pieces  In  water  without  forming  a  paste.  Aeeord- 
ing  to  some  analyses,  it  contains  a  large  proportion  of 
magnesia. 

Physical  Char. — Some  varieties  when  rubbed  with  a 
feather  in  the  dark,  give  a  little  light. 

Localities,  &c. — Lithomarga  or  stone  marrow,  de¬ 
rives  its  name  from  its  being  found  in  nodules  in  amyg¬ 
daloid  rocks  ;  it  occupies  veins  or  small  fissures  in  por- 
phyry,  gneis,  and  serpentine.  It  is  found  in  Bohemia, 

Saxony,  France,  F.ngland,  and  at  the  Giant’s  causeway 
in  Ireland.  A  variety  of  lithomarga,  which  exhibits 
many  fine  colours,  particularly  violet  or  lavender  blue, 
is  found  ia  beds  reposing  on  coal  at  Planitz,  near 
Zwickau  in  Saxony.  It  has  been  called,  from  its 
beautiful  appearance,  wonder  earth  of  Saxony  (Terra 
miraculosa). 

27.  Species.  Mountain  or  Rock  Soap. 

Le  Savon  de  Monlag?ie,  Brochant,  i.  453. 

Exter.  C/urr.— -‘This  mineral  is  found  massive;  Is  dull 
internally  ;  has  an  earthy,  and  sometimes  an  imper¬ 
fectly  conchoidal  fracture  ;  fragments  blunt-edged. 

Colour  brownish  black,  spotted  ochrey  yellow.  O- 
paque ;  very  soft;  easily  frangible;  streak  shining, 
and  resinous  ;  stains  and  writes  on  paper  ;  feels  greasy, 
and  adheres  strongly  to  the  tongue. 

Localities,  &c. — This  mineral  Is  rare  ;  has  been 
found  at  Olkutsch  in  Boland,  and  also,  it  is  said,  in 
England. 

28.  Species.  Umber. 

Exter.  Char. — This  mineral  is  found  massive ;  frac¬ 
ture  conchoidal ;  fragments  blunt-edged. 

Colour  brownish,  of  various  shades  ;  soft ;  adheres  a. 
little  to  the  tongue,  and  has  a  meagre  feel. 

Localities,  &c. — Umber  is  found  disposed  in  beds, 
in  the  island  of  Cyprus ;  and  it  is  employed  as  a  pig¬ 
ment. 

29.  Species.  Yellow  Earth. 

Id.  Kirw.  i.  194.  La  Terre  Jaime,  Broch.  I.  455. 

Exter.  Char. — Yellow  earth  Is  found  massive ;  it  Is 
dull,  or  in  the  principal  fracture,  which  is  slaty,  glim¬ 
mering  ;  cross  fracture  earthy;  fragments  very  blunt- 
edged. 

Colour  ochrey  yellow ;  veiy  soft ;  streak  slilning ; 
feels  greasy,  and  adheres  a  little  to  the  tongue. 

Localities,  &c. — It  has  only  been  found  in  small 
beds  in  stratified  mountains,  at  Wehraw  In  Upper  liU- 

satia, 


MINERALOGY. 


Part  L  MINER 

Classifica-  satla,  anti  it  Is  said,  in  the  cavities  of  gray  wacken,  and 
tion-  In  the  fissures  of  a  sandstone  rock. 

Uses. — It  is  employed  in  t!ie  arts  as  a  pigment. 

V.  MAGNESIAN  Genus. 

I.  Species.  Native  Magnesia. 

Magnesie  Native,  Brochant,  il.  449. 

Eater.  Cfiar. — Native  magnesia  is  found  massive,  tu¬ 
berous  or  carious.  Surface  uneven  and  dull.  Fracture 
flat,  conchoidal,  splintery  or  earthy.  Fragments  sharp- 
edged. 

Colour  yellowish  gray,  with  spots  and  dendritic  deli¬ 
neations  of  black  or  blackish  brown.  Opaque,  soft  and 
easily  frangible.  Feels  greasy  ;  adheres  to  the  tongue, 
and  is  rather  light. 

Constituent  Parts. 


Carbonic  acid. 

51- 

Magnesia, 

47-4 

A  trace  of  Iron, 

Loss, 

1.6 

100.0 

Localities,  &c. — This  mineral  was  discovered  by  Dr 
^Iltchell  In  a  serpentine  rock  at  Roubschitz  In  Mora¬ 
via. 

*  Jour,  de  A  mineral  in  many  respects  similar  to  this  has 
Phifs.lx.  been  analyzed  by  Giobert*.  It -was  long  known  un- 
der  the  name  of  porcelain  earth,  and  was  successfully 
employed  in  that  manufacture.  Giobert  supposes  that 
the  external  characters,  and  particularly  the  colours,  of 
the  mineral  found  In  Moravia,  seem  to  indicate  the  ex¬ 
istence  of  other  substances  beside  those  detected  by  Dr 
Mitchell’s  analysis. 

Exter.  Char. — The  mineral  described  by  Giobert  Is 
found  massive  or  in  mammillary  fragments,  some  of 
which  are  tuberculated.  Surface  dull.  Fracture  con¬ 
choidal  or  uneven. 

Colour  pure  white.  Opaque.  Spec.  grav.  variable. 
Hard,  sometimes  soft.  Feels  greasy  j  adheres  slightly 
to  the  tongue.  The  softer  varieties  absorb  water  greedi¬ 
ly  and  with  a  hissing  noise. 

Chan.  Char. — Infusible  before  the  blow-pipe. 

Constituent  Parts. 


Magnesia, 

68. 

Carl)onic  acid. 

12. 

Silica, 

Sulphate  of  lime. 

15.6 

1.6 

M'ater, 

3- 

100.2 

Localities,  <&,c. — This  mineral  is  found  at  Baudlsscro, 
in  a  vein  which  traverses  a  steatitic  rock  of  which  the 
mountain  is  composed. 

2.  Species.  Bole. 

Id.  KIrw.  I.  190.  Le  Bol,  Broch.  I.  459.  Argile 
Ochreusc,  liauy,  445. 

E.rter.  Char. — Found  massive  and  disseminated  ; 
surface  dull,  sometimes  a  little  glimmering;  fracture 
conchoidal ;  fragments  sharp-edged. 

2 


A  E  O  G  If.  ipi 

Colour  yellowish  brown  or  reddish,  with  spots  and  Megne»ian 
dcndritical  figures  of  black  ;  opaque,  rarely  translucent  genu*, 
at  the  edges;  very  soft ;  easily  frangible;  adheres  to  'r—  * 
the  tongue ;  feels  greasy  ;  streak  shining  ;  sp.  grav. 

1.4  to  2. 

(.hem.  Char. — Before  the  blow-pipe  it  becomes 
black  or  gray,  and  melts  into  a  greenish  gr.ay  slag. 

Falls  to  pieces  in  water  with  a  crackling  noise,  and 
without  forming  a  paste. 

Constituent  Parts.  Bergman. 


Silica,  4'7. 

Alumina,  19. 

Magnesia,  6.2 

Lime,  y.4 

Oxide  of  Iron,  5.4 

M'ater,  1 7. 


lOO.O 

Localities,  &c. — The  chief  places  which  yield  bole 
are  the  island  of  Lemnos,  hence  called  Lcmnian  earth  ; 
Sienna  in  Italy,  and  Strlgau  in  Silesia,  In  which  latter 
place  it  is  deposited  on  indurated  clay;  In  Upper  Lu- 
satia  it  forms  nests  in  basalt. 

Uses. — Bole  and  similar  eartlis  were  formerly  em¬ 
ployed  In  medicine;  It  is  now  only  use’d  in  the  prepara¬ 
tion  of  colours. 

Cimolite. 

This  Is  a  mineral  which  in  many  of  its  characters  is 
closely  connected  with  the  preceding. 

Exter.  Char. — It  Is  found  massive ;  fracture  earthy 
uneven,  or  slaty ;  colour  grayish  white,  pearl  gray,  and 
exposed  for  some  time  to  the  air,  reddish  ;  opaque ; 
docs  not  stain  ;  adheres  strongly  to  the  tongue ;  Is  soft, 
and  difficultly  frangible  :  sp.  grav.  2. 

Chem.  Char. — Before  the  blow-pipe  it  becomes  at 
first  of  a  deep  gray  colour,  but  afterwards  white. 

Constituent  Parts.  Klaproth. 


Silica,  63. 

Alumina,  23. 

Oxide  of  iron,  1.25 

M'ater,  1 2. 

Loss,  .75 


100.00 

Localities,  &c. — This  mineral  was  brought  by  IVfr 
Hawkins  from  the  island  of  Argcntier>,  fonnerlwti- 
molo,  from  whence  it  has  its  name.  Olivier  found  a 
similar  substance  in  the  island  of  Milo,  but  which  was 
very  friable. 

Vses. — This  substance  is  employed  in  wliitening 
woollen  stufl's.  ft  i-  «lcserilK'd  by  l‘llny  un«ler  the 
name  Ciniolia,  as  being  iip|tlieil  to  the  »un»e  purpose, 
and  also  as  a  medicine  in  his  time. 

It  is  to  be  obsrrvi  d  that  cimolite  contain',  according 
to  the  above  analysis,  no  nuignesla. 

3.  Species.  Sea  FkoTH. 

Keffekill,  KIrw.  i.  144.  L'Ecumc  de  .Mer,  IJriK-h.  i. 

462.  Argile  glaisc,  llauy,  iv.  433.  Meenchauin 

of  the  Gciuiuns. 


ExUr, 
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Magnesian 

genus. 

!=— Y— .< 


JExter.  C^tar.— -This  mineral  is  found  massive,  disse¬ 
minated,  or  in  superficial  layers.  Surface  dull.  Fi’acture 
fine  earthy,  sometimes  slaty.  Fragtpents  sharp  edged. 

Colour  yellouish  white.  Opaque.  Verj'  soft.  Easily 
frangible.  Streak  shining.  Feels  greasy  j  and  adheres 
to  the  tongue.  Sp.  gr.  1.6. 

Cbem.  Char. — Infusible  before  the  blow-pipe. 


Constituent  Parts.  Klaproth. 


Silica, 

5^‘S 

41. 

Magnesia, 

17-25 

18.25 

Lime, 

•5 

•5 

W  ater. 

25-  1 

Carbonic  acid. 

5-  } 

39- 

Loss, 

1-75 

1.25 

100.00 

100.00 

Localities,  &c. — 

-Sea  firoth  is 

found  in  Natolla, 

Crimea,  in  Spain  and  some  other  places.  It  appears  to 
be  distributed  in  low  grounds  in  thin  beds  j  and  it  is 
said  to  be  in  the  state  of  soft  paste  which  hardens  in 
the  air. 

Uses. — It  is  employed  in  Turkey, in  themanufacture 
©f  the  heads  of  tobacco  pipes  •,  and  as  a  detersive  sub¬ 
stance,  like  fullers  earth,  by  the  Tartars. 

4.  Species.  Fullers  Earth. 

Id.  Kirw.  1.  184.  La  Terre  a  Toulon^  Broch.  i.  464. 

Argilc  Smectique,  Hauy,  iv.  443. 

JExter.  Char. — Found  massive.  Surface  dull.  Frac¬ 
ture  fine  grained  earthy,  conchoidal  or  slaty.  Frag¬ 
ments  blunt  edged. 

Colour  olive  green,  yellowish  or  reddish.  Colours 
sometimes  mixed  and  disposed  in  spots  or  stripes ;  opake  j 
soft  or  friable.  Streak  somewhat  shining.  Sometimes 
adheres  to  the  tongue  j  feels  greasy. 

Chem.  Char. — Does  not  effervesce  with  acids  ;  melts 
into  a  brown  spongy  clay  ;  falls  to  pieces  in  water  with¬ 
out  forming  a  paste,  and  docs  not  froth  up  like  soap. 

Constituent  Parts.  Bergman. 


Exter.  Steatites  rs  foU n d  ■massi\  e,  dissemina—  Cla^sifica 

ted,  and  crystallized.  Forms  of  the  crystals,  a  six-sided  tioD. 
prism  terminated  by  a  six-sided  pyramid  j  a  rectangular 
and  rliomboidal  four-sided  prism  j  and  a  double  six-sided 
pyramid.  The  crystals  are  small,  generally  Imbedded 
ill  the  massive  variety  j  but  they  are  very  rare  j  and  it 
is  supposed,  ivith  5ome  probability,  that  they  are  pseudo¬ 
crystals.  Surface  of  the  crystals  smooth  and  shining. 
Internally  dull  ^  fracture  coarse  splintery,  rarely  earthy 
or  slaty.  Fragments  blunt-edged. 

Colour  greenish,  yellowish,  reddish  or  grayish.  Co¬ 
lours  sometimes  mixed,  and  spotted  or  dendrltical. 
Translucent  at  the  edges.  Soft,  sometimes  friable. 

Streak  shining.  Feels  greasy.  Sp.  gr,  2.614. 

Chem.  Char. — Infusible  before  the  blow-pipe  ;  but 
becomes  white  and  very  hard. 


Constituent  Parts. 
From  Cornwall. 


Silica,  48. 

Magnesia,  20.5 

Alumina,  14. 

Oxide  of  iron,  I. 

'Water,  15.5 

Loss,  I. 


Klaproth. 

From  Bayreutli. 

59-5 

.30-5 


2-5 

5-5 

2. 


100.0  100.0 

Localities,  &c, — Steatites  is  found  In  primitive  moun¬ 
tains,  forming  beds  and  veins  in  serpentine  rocks ;  some¬ 
times  in  metallic  veins,  as  in  the  tin  mines  near  Frey- 
berg.  It  is  also  imbedded  in  wacken,  as  in  the  island 
of  Skye,  and  in  veins  of  serpentine  at  Portsoy  in  Scot¬ 
land.  Steatites  is  also  found  in  Cornwall  in  England, 
and  in  Sweden,  Norway,  Saxony,  and  France. 

Uses. — Steatites  is  sometimes  employed  in  the  manu¬ 
facture  of  porcelain,  and  some  varieties  of  it  answer  for 
the  same  purpose  as  fullers  earth. 


6.  Species.  Figure  Stone. 

\ 

La  Pierre  a  Sculpture,  Broch.  i.  451.  Lc  Bildstein  of 
the  Germans. 


Silica,  51.8 

Alumina,  25. 

Lime,  3.3 

Magnesia,  .y 

Oxide  of  iron,  3.7 

,  Water,  1 5.5 


100.00 

Localities,  &c. — Fullers  earth  is  found  in  Sweden, 
Saxony,  and  France,  forming  beds  ;  but  the  best  fullers 
earth  is  found  between  strata  of  sandstone  in  Hampshire 
and  some  other  places  of  England. 

Uses. — Fullers  earth  is  of  great  importance  in  woollen 
manufactures,  on  account  of  its  detersive  properties.  It 
is  extensively  employed  in  the  process  of  fulling  or  clean¬ 
sing  woollen  stuffs  from  greasy  matters. 

5.  Species.  Steatites. 

La  Pierre  de  Lard,  ou  Steatite,  Broch.  i.  474.  Semi- 
indurated  and  Foliated  Steatites,  Kirw.  i.  i  qi,  and 
354-  Talc  Steatite,  Hauy,  ili.  256. 

I 


E.vter.  Char. — This  mineral  is  found  massive.  Inter¬ 
nal  lustre  sometimes  glimmering,  sometimes  dull,  greasy. 
Fracture  slaty  j  cross  fracture  splintery. 

Colour  olive  green,  greenish  gray,  yellowish  brown, 
sometimes  reddish,  and  veined.  Semitransparent,  or 
translucent  at  the  edges,  and  sometimes  opake.  Soft  j 
sectile  j  feels  greasy.  Sp.gr.  2.78  to  2.81. 


Constituent  Parts.  Klaproth. 


Translucent. 

Opaque  Fiffure  Stone. 

Silica, 

54- 

62. 

Alumina, 

36- 

24. 

Lime, 

— 

1. 

Oxide  of  iron, 

‘IS 

•5 

Water, 

5-5 

10. 

Loss, 

3-75 

2'5 

100.00  . 

100.0 

Localities,  &c.- 

— This  mineral  is  brought  from  Clil- 

na,and  Is  always  cut  into  various,  often  singular,  figures  j 
and  lienee  the  name  bildstein, 'ox  sculpture  stone. 

7.  Species, 


part  I. 

Classifica¬ 

tion. 
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■7.  Species.  NEPHRiTt,  or  Jade. 

Jade,  Kirtv.  I.  171.  Le  Nephrite,  Broch.  i.  467.  Jade, 
Hauy,  iv.  368. 


cutting  instrumenU  by  the  natives  of  those  countries  Mamcsian 
where  iron  is  little  known.  genus. 

8.  Species.  Serpentine. 


This  species  is  divided  into  two  subspecies. 

Subspecies  i.  Common  Nephrite. 

Exter.  Char. — This  variety  is  found  massive,  disse¬ 
minated,  or  In  rounded  pieces.  The  surface  is  smooth, 
glimmering,  and  unctuous  j  Internally  it  is  dull  j  frac¬ 
ture  slaty  oV  coarse  splintery,  rarely  ftbroiis  ;  fragments 
sharp-edged.' 

Colour  leek  green,  sometimes  Inclining  to  blue,  green¬ 
ish  or  yellowish  white  j  translucent,  sometimes  only  at 
the  edges  j  hard  j  very  difficultly  frangible  j  feels  grea¬ 
sy.  Sp.  grav.  2.97  to  4.38. 

Chem.  Char. — 1  usible  before  the  blow-pipe, and  melts 
into  a  semitransparent  white  glass. 

Constituent  Pa7-ts.  Hoepfner. 


Id.  Kinv.  I.  156.  I.a  Serpentine,  Brochant,  I.  481 

lioe/ie  Serpcntineuse,  Hauy,  iv.  436. 

This  species  Is  divided  into  two  subspecies. 

Subspecies  i.  Common  Serpentine. 

Exter.  Char . — This  mineral  Is  found  massive,  very 
rarely  disseminated  internal  lustre  slightly  glimmering, 
or  only  dull  ^  fracture  splintery,  or  fine  grained  uneven, 
rarely  conchoidal  j  fragments  sharp-edged. 

Colour  blackish  green,  leek  green,  grayish,  greenish, 
or  bluish  gray  j  ui  some  varieties,  red  of  various  shades. 
These  colours  are  mixed  and  disposed  in  spots,  stripes, 
veins,  and  dots.  Translucent  at  the  edges,  or  opaque  j 
semihard  j  not  difficultly  frangible  j  feels  greasy.  Spec, 
grav.  2.57  to  2.7. 

Cheni.  Char. — Infusible  before  the  blow-pipe. 


Silica,  47 

Magnesia,  38 

Alumina,  4 

Lime,  2 

Oxide  of  iron,  9 


100 


Constituent  Parts. 

Kirwan. 

Silica, 

Alumina, 

45 

18 

Magnesia, 

Oxide  of  iron. 

22 

3 

"Water, 

12 

Loealities,  &c. — The  repository  of  nephrite  is  un¬ 
known.  It  was  originally  brought  from  the  Levant, 
East  Indies,  and  China.  It  is  found  also  in  the  Alps, 
in  Switzerland,  and  in  Piedmont.  The  water-worn 
pebbles  which  are  collected  on  the  banks  of  the  lake 
of  Geneva  often  contain  this  mineral.  It  Is  found  also 
In  a  similar  form  at  a  particular  place  on  the  shores  of 
Iona,  one  of  the  Hebrides,  in  Scotland. 

Uses. — Oriental  nephrite,  long  known  under  the 
name  of  Jade,  Is  held  in  considerable  estimation  on  ac¬ 
count  of  its  hardness  and  tenacity.  It  is  employed 
by  the  Turks  for  the  handles  of  knives  and  sabres, 
and  frequently  by  others  for  various  ornamental  pur¬ 
poses. 

The  property  of  curing  diseases  of  the  kidneys  is  as¬ 
cribed  to  this  mineral  by  ancient  authors,  and  hence  the 
name  nephi'itic  stone,  or  nephrite. 


100 

Localities,  &c.~Serpentine  belongs  to  the  class  of 
primitive  rocks,  and  it  constitutes  entire  mountains. 
It  is  found  in  Saxony,  Bohemia,  Italy,  Corsica,  and 
Siberia  j  in  Cornwall  in  England,  where  it  contains 
native  copper,  and  at  Portsoy  in  the  north  of  Scotland, 
where  it  is  known  by  tlje  name  of  Portsoy  marble. 
Common  serpentine  is  frequently  mixed  with  steatites, 
tajc,  asbestos,  garnets,  and  magnetic  iron,  but  never 
contains  limestone.  This  variety,  in  the  language  of 
M  erner,  is  of  a  newer  forn.atlon  than  the  following  sub¬ 
species. 

Uses. — Serpentine  is  susceptible  of  a  fine  polish  ;  oti 
account  of  which,  and  its  beautiful  colours,  it  is  em¬ 
ployed  tor  various  ornamental  purposes. 

Subspecies  2.  PRECIOUS  Seupentine. 


Subspecies  2.  Axe  Stone. 

La  Pierre  de  hache,  Brochant,  i.  470.  Beilstcin  of  the 

Germans. 

Exter  Char. — This  is  also  found  massive,  but  most 
Ircquenlly  in  rounded  pieces  ;  lustre  glimmering,  or 
weakly  shining  ;  fracture  in  large  masses,  slaty  j  in 
small,  splinteiy  ;  fragments  in  the  form  of  plates. 

Colour  deep  mtadow-grecn,  sometimes  olive  green  ; 
translucent ;  semihard,  and  sometimes  hard  j  not  very 
brittle  ;  more  diflicultly  frangible  than  the  preceding 
variety. 

J.oialities,  &c.— This  mineral  is  found  in  (  liina, 
ihc  I^.i8t  Inilics,  and  South  America,  on  the  banks  of 
the  river  Aniaz.ons,  It  is  found  also  in  some  of  tlie 
islands  in  the  South  Sea,  as  well  as  in  Corsica,  Switzer¬ 
land  and  Saxony. 

Uses. — Axe  stone  is  employed  as  hatchets  and  ollirj- 
^  OL,  XIV.  Part  I. 


Exter.  Char. — This  also  is  found  massive  or  disse¬ 
minated  •,  internal  lustre  glimmering,  rarely  weakly 
shining,  resinous  ;  fracture  conchoidal,  even  or  splintery; 
fragments  sharp-edged. 

Colour  dark  leek  green  of  various  sliades ;  trans¬ 
lucent  ;  scmi-liard  ;  easily  frangible  ;  feels  slightly 
greasy. 

Localities,  &c. — This  subspecies  i*  found  in  similar 
places  with  the  preceding.  It  is  distinguished  from  it 
by  being  always  connected  with  limestone.  'I’hc  stoues 
known  in  Italy  by  the  name  of  t'erde  di  Prato  ixrde 
Antico,  vrrde  de  Snza,  wliicli  arc  very  often  accompa¬ 
nied  by  limestone,  may  be  included  under  precious  ser¬ 
pentine. 

9.  SjHcIes.  ScitlLl.F.R  .Sro.sT. 

.Schiller.spath,  or  Strath  Chatoyant,  Brochant,  1.  4:1. 

Sehillcr  '^par,  Kii'W.  221. 

B  b 


Eetft. 
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Exier.  Ci^ar.— This  mineral  is  found  disseminated  in 
thin  plates,  which  assume  a  crystallized  form,  as  in  that 
'  of  a  table  with  six  sides,or  a  short  six-sided  prism  5  lustre 
shining,  sometimes  resplendent,  and  semi-metallic  ;  frac¬ 
ture  foliated. 

Colour  olive  green,  bronze  yellow,  or  silvery  white ; 
soft  j  easily  frangible  ■,  somewhat  elastic  j  feels  greasy. 

Chem.  Char. — Before  the  blow-pipe  it  melts  with 
borax,  into  a  glass  which  becomes  opaque  on  cooling. 


Constituent  Parts. 

Heyer. 

Silica, 

52 

Alumina, 

23-33 

Magnesia, 

6 

Lime, 

7 

Oxide  of  Iron, 

11.67 

100.00 

Localities,  &c. — Schiller  stone  is  found  at  Basta  in 
the  Hartz,  in  Moravia,  the  Tyrol,  in  Corsica,  and  in 
Cornwall.  It  is  usually  imbedded  in  serpentine,  and  is 
accompanied  by  quartz,  mica,  and  copper  pyrites.  It  is 
supposed  by  some  to  be  crystallized  serpentine. 

10.  Species.  Tal€. 

This  species  is  divided  into  three  subspecies  5  i.  earthy, 
2.  common,  and  3.  indurated  talc. 

Subspecies  I.  Earthy  Talc. 

Talcite,  Klrw.  i.  149.  Le  Talc  Tert'cur,  Broch.  i.4&6. 

Talc  Granulcuv,  Hauy,  iii.  255. 

Extcr,  Char. — Earthy  talc  is  found  disseminated  in 
kidney-form  masses,  or  in  superficial  layers  j  lustre  glim¬ 
mering,  pearly  j  friable  j  the  particles  scaly,  pulveru¬ 
lent,  or  slightly  cohering. 

•  Colour  greenish,  reddish,  or  silvery  white  •,  stains  j 
feels  greasy,  and  is  light. 

Localities,  &o. — This  mineral  is  found  in  Piedmont, 
Saxony,  Bohemia,  and  in  the  western  parts  of  Inverness- 
shire  in  Scotland,  w'here  it  exists  in  veins  or  cavities  of 
primitive  rocks. 

Subspecies  2.  Common  Talc. 

1x1.  or  Venetian  Talc,  Klrw.  1.  150.  Le  Talc  Commun, 

Broch.  i.  487.  Talc  Laminaire,  Hauy,  Hi.  255. 

Exter.  Char. — This  mineral  is  found  massive,  dis¬ 
seminated,  and  rarely  crystallized  in  very  small  six-sid¬ 
ed  tables  lustre  shining  or  resplendent,  pearly  or  me¬ 
tallic  j  fracture  straight  or  curved  foliated  ;  fragments 
wedge-shaped. 

Colour  greenish  white,  pale  apple  green,  reddish  or 
yellowish  white  j  translucent  or  semitransparent,^  in  thin 
plates  transparent,  soft,  flexible,  but  not  clastic  j  feels 
greasy.  Spec.  grav.  2.7  to  2.8. 

Chem.  Char. — Infusible  before  the  blow-pipe,  which 
distinguishes  it  from  chlorite  j  does  not  effervesce  with 
acids. 

Constituent  Parts.  Hoepfner. 


Silica, 

Magnesia, 

Alumina, 


JO 

44 

6 


JOO 
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Localities,  &c. — Common  talc  is  always  found  in  ciassifica- 
serpentine  rocks,  where  it  accompanies  actynolite,  stea-  tion. 
tites,  and  indurated  talc.  What  is  called  Venetian  talc  A 
is  brought  from  the  mountains  of  Saltzburg  and  the 
Tyrol. 

Uses. — Talc  is  sometimes  employed  as  a  substitute  for 
chalk,  enters  into  the  composition  of  crayons,  and  is  • 
mixed  with  some  kinds  of  paint. 

Subspecies  3.  Indurated  Talc, 

Le  Talc  Endut'ci,  Broch.  i.  489. 

Extcr.  Char. — This  is  found  massive,  and  sometimes,. 

It  is  said,  crystallized  j  lustre  shining  and  resplendent, 
resinous  or  pearly  fracture  curved  foliated,  or  slaty  5 
fragments  blunt-cdged,  tabular. 

Colour  greenish  white,  snow  white,  or  apple  green  5 
translucent ;  in  thin  plates  semitransparent very  soft  j 
smooth,  and  greasy  to  the  feel. 

Localities,  &c. — Indurated  talc  forms  beds  in  moun¬ 
tains  of  argillaceous  schistus,  gneis,  and  serpentine,  in 
the  Tyrol,  Italy,  and  Switzerland,  and  also  in  the  wes¬ 
tern  parts  of  Scotland. 

Uses. — It  is  applied  to  the  same  purposes  as  the  pre¬ 
ceding. 

II.  Species.  Asbestus. 

This  is  divided  into  four  subspecies  :  I.  mountain 
cork  j  2.  amianthus  ;  3.  common  asbestus  j  and,  4.  lig- 
niform  asbestus. 

Subspecies  r.  Mountain  Cork. 

Suber  Montanum,  Kirw.  I.  163.  Le  Liege  de  IIon~ 

tagne,  Broch.  i.  492.  Asbeste  Tress^,  Hauy,  iii.  247. 

E.rtcr.  Char. — This  mineral  is*  found  massive,  often 
in  small  plates,  which  are  sometimes  thin,  and  arc  then 
denominated  mineral  paper  y  sometimes  thick,  and  then 
called  mineral  leather  ;  more  rarely  in  porous  or  cellular 
pieces,  when  they  are  denominated  mineral  jlesh  ;  some¬ 
times  it  is  marked  with  impressions  j  the  lustre  is  weak¬ 
ly  glimmering  or  dull ;  fracture  to  appearance  compact 
and  uneven,  but  it  is  fibrous,  and  the  fibres  are  some¬ 
times  parallel,  and  sometimes  interwoven  j  fragments 
very  blunt-edged. 

Colour  yellowish  or  graiylsh  white  j  opaque  j  very 
soft,  extremely  difficult  to  break  j  in  thin  plates  flexi¬ 
ble  and  elastic  ;  creaks  when  handled  j  feels  meagre^ 

Spec.  grav.  0.68  to  0.993. 

Chem.  Char. — Melts  before  the  blow-pipe  with  dif¬ 
ficulty.. 


Constituent  Paris. 

Bergman. 

Silica, 

Magnesia, 

56.2 

26.1 

Alumina, 

2 

Lime, 

Oxide  of  iron. 

12.7 

3 

100.0 

Localities,  &c. — This  mineral  is  found  In  thin  veins^ 
in  serpentine  rocks  :  it  is  often  mixed  with  quartz,  talc, 
and  silver  ores,  as  in  Saxony.  It  is  also  found  in  Swe¬ 
den,  Norway,  Siberia,  Hungary,  and  in  the  lead  veins 
at  Leadhills  in  Scotland. 

Subspecies 
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Bubapecies  2.  Amiakthcs. 

Id.  Kirw.  i.  i6i.  L'Amianthe,  Brocb.  i.  494.  Asbeste 

Flexible,  Hauy,  iii.  247. 

Exfer.  C/tar.-r—'Th'is  variety  is  also  found  massive, 
more  rarely  disseminated,  and  in  small  detached  bundles  j 
lustre  glimmering,  or  a  little  shining  and  silky ;  fracture 
fibrous  straight  or  parallel. 

Colour  greenish  or  silvery  white,  yellowish  white,  or 
greenish  gray  j  opaque  j  rarely  translucent  at  the  edges  5 
very  flexible,  and  even  elastic  in  thin  fibres;  feels  greasy. 

C/iem.  Char. — Melts  with  difficulty  before  the  blow¬ 
pipe,  into  a  white,  gray,  yellow,  and  sometimes  black 
enamel. 

Constituent  Parts.  Bergman.  Chenevix. 


Silica, 

64 

64 

59- 

Alagnesia, 

17.2 

18.6 

.\lumlna. 

2*7 

3-3 

3- 

Lime, 

Barytes, 

Oxide  of  iron. 
Loss, 

13-9 

6.9 

6. 

9.25 

2.2 

1.2 

2.25 

1.50 

100.0 

100.0 

100.00 

Localities,  &c. — Amianthus  is  usually  found  in  pri¬ 
mitive  rocks,  but  particularly  those  of  serpentine.  It 
is  found  in  Saxony,  Bohemia,  Italy,  Spain,  France, 
Sweden,  and  in  the  western  parts  of  Scotland  ;  but  the 
finest  specimens  of  amianthus  are  brought  from  the 
island  of  Corsica. 

Uses. — On  account  of  the  flexibility  of  this  substance 
it  is  spun  into  threads ;  for  this  purpose  it  is  mixed  with 
lint,  to  render  the  threads  less  brittle  in  working  them 
into  cloth,  which  is  afterwards  jjassed  through  the  fire 
that  the  vegetable  matter  may  be  consumed,  and  the 
amianthus,  which  is  infusible,  remains  ;  and  thus  an 
incombustible  cloth  is  obtained.  The  ancients  manu- 
iactured  this  cloth  for  the  pui-pose  of  wrapping  round 
their  dead  bodies,  that  their  ashes  might  be  preserved 
unmixed  with  the  wood  employed  in  burning  them. 

Subspecies  3.  Common  Asbestos. 

Asbestus,  Kirw.  1. 159.  L' Asbeste  Commune,  Brochant, 

i.  497-  Asbeste  l)itr,  Hauy,  iii.  247. 

Exter.  Char. — This  also  is  found  massive  ;  lustre 
shining  and  weakly  shining,  silky  or  resinous  ;  surface 
fibrous,  the  fibres  being  parallel,  straight,  or  curved  ; 
the  fibres  are  more  strongly  united  than  in  amianthus, 
and  hence  sometimes  a  splintery  fracture. 

Colour  leek  green,  greenish,  or  yellowish  gray  ;  trans¬ 
lucent  at  the  edges;  soft,  or  semlhard  ;  rather  easily 
trangible  ;  little  flexible  ;  feels  greasy  ;  spec.  grav.  2.54 
to  2.99. 

Chem.  Char. — Melts  with  difficulty  before  the  blow¬ 
pipe,  into  a  dark  gray  slag. 

Constituent  Parts.  Wicgleb. 


Silica,  46.66 

Magnesia,  48*45 

Oxide  of  iron,  4-79 

lioss,  .1 


100.00 
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Localities. — It  is  found  in  similar  situations  with  the 
preceding,  in  Saxony,  Russia,  Sweden,  and  in  the  west¬ 
ern  parts  of  Scotland. 
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Subspecies  4.  Ligntform  Asbestos. 

Id.  Kirw.  i.  161.  Le  JBois  dc  Montague,  Brocliant  i. 

499.  Asbeste  Ligniforme,  Hauy,  iii.  248. 

E.vtcr.  Char . — This  also  is  found  massive  ;  lustre 
glimmering,  silky  ;  Iracturc  in  large  masses,  curved 
slaty ;  in  sm.all  pieces  fibrous,  and  having  the  ap¬ 
pearance  of  a  woody  texture ;  fragments  iu  elongated 
plates. 

Colour  yellowish  brown  of  dlflercnt  shades;  opaque; 
soft ;  not  difficultly  frangible  ;  in  thin  fragments  a  little 
flexible,  but  not  elastic  ;  feels  meagre  ;  adheres  to  the 
tongue  ;  streak  shining. 

Chem.  Char. — Before  the  blow  pipe  is  only  fusible 
at  the  edges. 

Localities,  &c.-— This  variety  Is  found  In  the  Tyrol, 
where  it  is  accompanied  by  galena,  black  blende,  and 
a  grayish  white  quartz. 


12.  Species.  Cyanite. 

Id.  Kirw.  i.  209.  La  Cyanite,  Brocb.  i.  501.  Sappare, 

Sauss.  J  1900.  JDisthene,  Hauy,  iii.  220. 

Exter.  Char. — This  mineral  Is  found  massive,  disse¬ 
minated,  or  crystallized,  in  four-sided  prisms,  of  which 
two  are  broad  and  two  nan-ow,  and  having  the  four  la¬ 
teral  edges,  or  only  the  two  opposite  edges,  truncated. 
This  prism  is  often  so  flattened,  as  to  have  the  appear¬ 
ance  of  a  table.  The  broad  faces  of  the  crystals  are 
smooth  and  shining,  the  nanow  faces  streaked  and  only 
glimmering,  almost  dull.  Internal  lustre  shining  and 
pearly  ;  fracture  curved  radiated  ;  that  of  the  crv>tals 
foliated  ;  fragments  tabular,  sometimes  splintery,  or  im¬ 
perfectly  rhomboidal. 

Colour  bine  of  various  shades,  sometimes  bluish  and 
pearl  gray  ;  and  different  colours  arc  arranged  in  stripes, 
spots,  or  clouds ;  translucent,  or  when  crystallized  se- 
fflitransparent,  or  transparent  ;  semibard,  and  some¬ 
times  soft ;  easily  frangible  ;  feels  greasy.  Spec.  gi  av. 
3.51  to  3.62. 

Chem.  Char. — Fntirely  infusible  before  thehlow-pipc, 
on  which  account  this  mineral  was  employed  by  Sau-sure 
as  a  support  for  other  substances  in  experiments  with 
that  instrument. 


Constituent  Parts. 

Saussurc. 

■Silica, 

29.2 

.Alumina, 

55* 

Lime, 

Magnesia, 

2.25 

2. 

Oxide  of  iron. 

6.6  c 

Water  and  loss. 

4.9 

100.00 

Localities,  Sc.c. — Cyanite  is  found  on  St  (iothard  in 
Switzerland,  in  crystals  mix«  d  witli  quartz,  garnet-*,  and 
granite,  and  iinlx-dJed  in  indurated  talc.  It  i-*  aUo 
found  in  Spain,  I'rnncr,  Carintliia,  Bavaria,  Siberia, 
and  in  the  nortJ)  of  Scotland,  and  always  in  primitive 
mountain*. 

B  b  2  13.  .Sprcie^. 
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13.  Species.  Actynolite, 

This  is  divided  into  three  species  j  i.  asbestotis, 
2.  common,  and  3.  glassy. 

Subspecies  1.  Asbestous  Actynolite. 

Amianthinite,  Kirw.  i.  164.  and  Aletalliform  Ashcsioicl, 
ibid.  167.  La  Raijomiante  Asbcst{forme,/^voc\\.  i. 
504.  Actinote  Aciculaire,  Hauy,  iii.  75. 

Exter.  Char. — This  mineral  is  found  massive,  and 
rarely  crystallized  in  rhomboldal  six-sided  prisms,  two 
of  which  are  about  124°  30',  and  four  about  117°  45*5 
lustre  glimmering  5  Internal  lustre  weakly  shining,  some¬ 
times  shining,  pearly;  fracture  radiated;  Iragments 
wedge-shaped. 

(.'olour  white,  or  greenish,  reddish,  or  yellowish 
gray  ;  commonly  opaque  ;  sometimes  translucent  at  the 
edges  ;  streak  greenish  white  ;  s«ift,  rarely  semi-hard  ; 
rather  difficultly  frangible.  Specific  gravity  2.58  to 

3-33-  .  ... 

Che77i  Char. — Fusible  before  the  blow-pipe  into  a 

black  slag,  or  grayish  white  enamel. 

Localities,  &c. — Found  in  the  neighbourhood  of 
Bayreuth  and  the  Bannat,  in  beds  of  serpentine  and 
steatites. 

Subspecies  2.  Common  Actynolite. 

Asbesti/iitc,  Co77t77ion,  Asbestoid,  and  Schorlaccous  Act7j7to- 
/iVc,  Kirw.  1.  165 — 168.  La  Rayo7i7ia7ite  Co77imune, 
Broch.  i.  507.  Actitiote  Hexaed7'c,  Hauy.  ill.  74. 

Exter.  Char. — Massive,  disseminated,  crystallized 
in  elongated,  very  oblique,  six-sided  prisms,  having  the 
acute  lateral  edges  truncated.  The  crystals  are  acicu- 
lar,  and  longitudinally  streaked  ;  lustre  shining  and 
vitreous  ;  fracture  radiated,  parallel  or  divergent,  stel¬ 
lated  ;  fragments  rather  blunt-edgcd. 

Colour  olive  green,  pistachio  green,  reddish  brown  ; 
crystals  translucent  or  semitransparent ;  semlhard  ;  dif¬ 
ficultly  frangible  ;  rarely  feels  greasy.  Spec.  grav.  3. 
to  3.31. 

Chem.  Char. — Fusible  before  the  blow-pipe  into  a 
black  slag,  a  white  transparent  glass,  or  a  grayish  white 
enamel. 


Constituent  Parts. 

Bergman. 

Silica, 

64 

Magnesia, 

20 

Alumina, 

2.7 

Lime, 

9-3 

Uxide  of  iron. 

4 

100.0 

Localities,  &c. — It  is  found  in  Saxony,  Switzerland, 
Norway,  and  west  side  of  Inverness-shire  in  Scotland. 
Its  repository  is  in  primitive  mountains,  where  it  is  ac¬ 
companied  with  ores  of  lead  and  iron,  as  well  as  with 
quartz  and  brown  blende. 

Subspecies  3.  Glassy  Actynolite. 

Id,  Kirw.  i.  168.  La  Raijojinante  Vitreme,  Broch.  1. 


A  L  O  G  Y.  Part  1. 

510.  T/m/ZiVr,  Lametherie,  il.  319.  Epidote,  Hauy,..ciassiiica. 
iii.  102.  tion. 


Exter.  Char. — Found  massive  or  crystallized  in  thin 
six-sided  prisms,  whose  surface  is  smooth  and  re¬ 
splendent  ;  internal  lustre  shining,  vitreous  ;  .fracture 
radiated  or  wedge-shaped,  fibrous ;  fragments  splin¬ 
tery. 

Colour  olis’e  green,  leek  green,  and  asparagus  green  ; 
translucent,  or  semitransparent ;  semibard,  or  hard;  very 
brittle,  and  very  easily  i’ranglble.  Spec.  grav.  2.95  to 

3-49- 

Localities,  &c. — This  variety  is  found  in  similar  re¬ 
positories,  and  in  similar  places  with  the  preceding. 

14.  Species.  Tremolite.. 

This  is  also  divided  into  three  subspecies;  i.  asbes¬ 
tous,  2.  common,  and  3.,  glassy. 

Subspecies  i.  Asbestous  Tremolite. 

Lm  T7'eniolithe  Asbestifor/iie,  Broch.  1.  514.  Grcnnma~ 

tite.  Hauy,  227. 

E.vter.  Char. — Found  massive,  disseminated,  and 
crystallized ;  and  the  crystals  are  capillary  or  acicu- 
lar;  lustre  iveakly  shining,  silky  or  pearly;  fracture 
radiated  or  fibrous  ;  fragments  splintery  and  wedge- 
shaped. 

Colour  yellowish  white,  reddish,  greenish,  or  gray¬ 
ish  ;  opaque;  translucent  at  the  edges;  very  soft; 
easily  frangible. 

Subspecies  2.  Common  Tremolite. 

La  Tremolithe  Co7n/7iune,  Broch.  i.  515. 

E.rtcr.  C/mr.— IMasslve,  or  crystallized  inrhomboidai 
prisms,  with  angles  of  126®  52'  12'',  and  53°  7'  48". 
The  crystals  are  deeply  striated  longitudinally ;  exter¬ 
nal  lustre  resplendent ;  internal  shining,  pearly;  frac¬ 
ture  radiated,  either  parallel,  divergent,  or  promiscu¬ 
ous  ;  surfaces  of  the  fracture  longitudinally  streaked  ; 
fragments  splintery. 

Colour  greenish  white,  reddish,  or  yellowish  ;  rarely 
pearl  gray  ;  always  translucent ;  in  crystals  semitrans¬ 
parent  ;  semlhard  ;  brittle  ;  easily  frangible  ;  meagre 
to  the  feel. 

Subspecies  3.  Glassy  Tremolite. 

La  I'remolithe  Vil7-euse,  Broch.  i.  516. 

E.vtcr.  Char. — Massive,  or  crystallized  in  long  needle 
or  awl-shaped  prisms ;  internal  lustre  shining,  and 
sometimes  resplendent ;  vitreous  or  pearly  ;  fracture 
radiated  ;  cross  fracture  even,  and  a  little  oblique  ; 
fragments  splintery. 

Colour  greenish  or  yellowish  white  ;  translucent ; 
crystals  sometimes  transparent ;  semlhard  ;  brittle  ; 
easily  frangible ;  feels  meagre.  Spec.  grav.  2.90  to 
3.2,  Hauy. 

CJuon.  Char. — Before  the  blow-pipe  it  melts  into  a 
porous  white  slag. 

CoTistituent 


Part  h 

Classifica¬ 

tion. 
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Constituent  Parts. 


Klaproth. 

Laugier. 

’White. 

Gray  Tremolite. 

Silica, 

65- 

35-5 

50 

Lime, 

18. 

26.5 

18 

Magnesia, 

1 0-3.1 

16.5 

25 

Oxide  of  iron. 

.16 

Carbonic  acid 

and  water. 

23» 

5 

Loss, 

.01 

— 

2 

100.00 

101.5 

100 

Physical  Char. — By  percussion  or  friction  in  tlie 
dark,  a  reddish  phosphorescent  light  appears  j  and  the 
powder  thrown  on  burning  coals  yields  a  greenish 

I'glit' 

Localities,  &c, — Trenoolite  is  found  imbedded  in 
limestone,  in  primitive  mountains.  It  was  first  discover¬ 
ed  in  the  valley  of  Trcmola  by  Pini,  and  hence  its 
name*  It  is  also  found  in  Hungary,  Bohemia,  and  Ca- 
rinthia,  and  in  the  mountains  six  miles  south  of  Pais¬ 
ley  in  Scotland,  where  it  is  accompanied  with  preb- 
nite. 

15.  Species.  Smaragdite. 

Id.  Saussure  Voy.  J  1313.  Diallage,  Hauy,  ill.  125. 

Id.  Brochant,  1.  423.  and  il,'5o6. 

Exter.  Char.- — Smaragdite  has  been  found  massive 
and  disseminated.  Internal  lustre  shining^  Fracture 
foliated.  Cleavage  single.  Fragments  rather  sharp 
edged. 

Colour,  grass  or  emerald  green.  Slightly  translu¬ 
cent.  Semi-hard  or  soft.  Brittle.  Spec.  grav.  3. 

Chem.  Char. — Before  the  blow-pipe  melts  into  a  gray 
cr  greenish  enamel. 

Constituent  Parts.  Vauquelln. 


Silica,  50. 

Alumina,  ii. 

Lime,  13. 

Magnesia,  6. 

Oxide  of  iron,  5.5 

chromium,  7.5 

- —copper,  1.5 

Loss,  5.5 


cd.  Lustre  slightly  glimmering,  resinous.  Fracture  Calcareous, 
foliated.  Cleavage  threefold.  Fragments  sometimes  genus, 
rhomboldal. 

Colour  grayish  green  or  bluish  gray.  In  thin  plates 
translucent.  Scarcely  scratches  glass.  ^*cry  soft  to  the 
touch,  from  which  it  has  the  name  malacolitc.  Spec, 
grav.  3.2307  to  3.2368. 

Chem.  Chur. — Fusible  before  the  blow'-pipe  into  a 
porous  glass. 

Constituent  Parts.  '  Vauquelin. 


Silica, 

Lime-,  20 

Magnesia,  ig 

Alumina,  ^ 

Iron  and  manganese,  4 

Loss,  I 


100 

Localities,  &c, — This  mineral  was  discovered  by 
D’Andrada  in  the  silver  mines  of  Sahla  in  Sweden,  and 
hence  it  derived  its  name.  It  was  found  by  the  same 
naturalist  at  Busen  in  Norway.  It  appears  from  the 
observations  of-  Hauy  that  sahllte  and  auglte  are  very 
^  closely  allied,  not  only  in  structure  and  external  cha¬ 
racters  in  general,  but  also  in  their  constituent  princi¬ 
ples  ;  the  only  difference  in  their  composition  is  in  the 
proportions  of  the  lime  and  magnesia,  which  are  small¬ 
er  in  augite  than  in  sahllte ;  but  the  proportion  of  iron 
in  the  former  is  considerably  greater  than  in  the  lat¬ 
ter*. 

17.  Species.  Scil.^LSTONE,  or  Tabue.vr  Sp.\r. 

Exter.  Char. — This  mineral  is  found  massive  ;  lustre 
shining  and  pearly  ;  fracture  foliated  or  splintery,  and 
coarse  fibrous  ;  consists  of  separate  large-grained  pieces 
implicated  in  each  other)  and  according  to  Karsten, 
are  very  regular. 

Colour  milk  white,  yellowish  or  reddish  white  j 
translucent )  semi-h.ard  )  brittle. 

Constituent  Parts. 


Silica, 

SO 

I./ime, 

45 

Water, 

5 

100 

100.0 

Localities,  &c.— This  mineral  was  found  by  Saus¬ 
sure  in  the  vicinity  of  Turin,  Imbedded  in  nephrite 
clouded  white  and  blue.  It  has  also  been  lound  near 
the  lake  of  Geneva  among  the  rounded  pebbles,  and  in 
Corsica  in  primitive  rocks.  In  Italy,  tables  and  orna¬ 
mental  pieces  of  furniture  are  made  of  smar.agdite)  and 
the  Italian  marble-cutters  call  it  verde  di  Corsica. 

16.  Species.  Sahlite. 

Id.  D’Andrada,  Jour,  dc  Phys.  An.  8.  p.  241.  Mala- 
colilhe,  Hauy,  Iv.  379.  Id.  Brochant,  li.  518. 

Exter.  CAar.— -Found  massive  or  crystallized  in  six- 
sided  prisms,  having  two  opposite  lateral  edges  truncat- 


Localities,  &c. — This  mineral  w.a.s  first  noticed  by 
Stutz.  It  is  found  in  the  bannat  of  Temeswar,  and 
is  accompanied  by  crystalli-zcd  garnets  and  calcarcon* 
spar. 


VI.  C  AI.CAREOL’S  Cesus. 

I.  Species.  Agaric  Mineral,  or  .Mountain  Milk. 

Id.  Kirwan,  i.  76.  Id.  Brochant,  i.  519.  Chaux  Car- 
bonaU  Spongieuse,  Hauy,  li.  167. 

Exter,  Char. — This  mineral  is  composed  of  fine  pul¬ 
verulent  particles,  slightly  united  together,  and  nearly 
friable. 

Colour  yellowish  white,  or  snow  white  )  stains  ftrong- 

l»  ; 
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Calcareous  ly  >  feels  nief.gre ;  does  not  adhere  to  the  tongue  j  near- 
gciius.  ly  floats  on  water. 

'  '  ''  Chem.  Char. — Efl'ervesces  with  acids,  and  is  entirely 

dissolved,  so  that  it  is  chiefly  composed  of  lime  and  car¬ 
bonic  acid. 

Localities.,  Sec. — This  mineral  is  found  in  the  fis¬ 
sures  and  cavities  of  calcareous  mountains,  and  it  is 
supposed  that  it  originates  from  the  destruction  of  the 
rocks,  the  particles  of  which  are  carried  down  to  the 
fissures  and  cavities  by  rain  water.  Abundant  in  Swit¬ 
zerland, 

2.  Species.  Chalk. 

Id.  Kirwan,  i.  71.  La  Craic,  Brocbaiit,  i.  521.  Chaux 

Carbonate  Craycusc,  Hauy,  ii.  j66. 

Exter.  Char. — Found  massive  j  has  a  dull  appear¬ 
ance  j  fracture  earthy,  and  fragments  blunt-edged. 

Colour  usually  snow  or  yellowish  white,  sometimes 
gray  or  brown  ;  opaque  j  stains  and  writes  j  veiy  soft, 
and  easily  frangible  ;  feels  meagre  j  adheres  a  little  to 
the  tongue.  Spec.  grav.  2.31  to  2.65. 

Chetn.  Char. — Efl'ervesces  with  acids  ;  before  the 
blowpipe  Is  calcined,  and  converted  to  quicklime.  It 
is  almost  entirely  composed  of  lime  and  carbonic  acid, 
with  a  mixture  of  a  little  oxide  of  iron  and  some  other 
substances. 

l.ocalities,  &c. — Chalk  forms  peculiar  stratiform 
mountains  ■which  contain  many  petrifactions,  the  mat¬ 
ter  of  which  Is  almost  always  siliceous.  They  contain 
also  flints  arranged  in  regular  strata.  No  metallic  sub¬ 
stances  are  found  in  chalk.  A  great  body  of  chalk 
traverses  France  from  south  to  north,  c.xtending  from 
Champagny  to  Calais,  and  continued  to  England,  in 
the  south  of  which  it  forms  extensive  beds.  Chalk  is 
also  found  in  the  island  of  Zealand,  in  the  Btiltic,  in 
Poland  and  many  other  places. 

3.  Species.  Limestone, 

riiis  Is  divided  into  four  subspecies,  which  are, 
1,  compact,  2.  foliated,  3.  fibrous,  and  4.  pea  stone. 

Subspecies  i.  Compact  Limestone. 

This  subspecies  is  again  divided  into  two  sections  j 
the  first  including  common  compact  limestone,  and  the 
second  roe-stone. 

A,  Co.lO/O.V  CoMP.iCT  LiyiESTO^TE. 

Id.  Kirw.  i.  82.  Id.  Broch.  i.  523.  Chaux  Carbonate 

Compacte,  &c.  Hauy,  ii,  164. 

Exter.  Char. — Found  massive  ;  external  form  fre¬ 
quently  figured  from  the  numerous  petrifactions  w'hich 
it  contain.^  j  internally  dull  j  rarely  glimmering  j  frac¬ 
ture  compact,  splintei-y',  uneven  or  earthy  j  fragments 
not  very  sharp-edged. 

Colour  usually,  gray,  sometimes  reddish  or  yellowish; 
different  colours  exhibit  spots,  stripes,  veins,  and  den- 
dritlcal  figures ;  translucent  at  the  edges  ;  semihard  ; 
brittle  ;  easily  frangible  j  feels  meagre;  gives  a  grayish 
■white  streak.  Spec.  grav.  2.6  to  2.7. 

Chem.  C/iar. — Dissolves  in  acids  with  effervescence. 

The  constituents  of  limestone  are  carbonate  of  lime, 
with  variable  proportions  of  other  earths,  and  particu- 


Part  ] 

larly  alumina  and  silica.  The  following  are  the  const!-  Classifica 
tuent  parts  of  magnesian  limestone  examined  by  Mr  tioa. 
Tennant. 

Lime,  29.5 

Magnesia,  20.3 

Carbonic  acid,  47-2 

Alumina  and  oxide  of  iron,  .8 

Loss,  2.2 


100.0 

Localities,  &c. — Forms  very  extensive  stratiform 
mountains,  and  is  usually  met  with  along  with  coal  and 
sandstone.  It  is  very  abundant  in  Saxony,  Bohemia, 
Sweden,  France,  Switzerland,  and  Britain.  The  mag¬ 
nesian  limestone  is  abundant  in  Yorkshire  and  Notting¬ 
hamshire. 

Uses — Tlie  uses  of  limestone  for  the  purposes  of 
building,  and  when  reduced  to  the  state  of  quicklime, 
to  form  the  basis  of  mortar,  as  well  as  in  various  arts, 
are  well  known. 

This  variety  of  limestone,  when  susceptible  of  a  po¬ 
lish,  furnishes  marbles  ;  which  name,  although  it  be  ap¬ 
plied  to  very  different  stones  which  are  susceptible  of  a 
polish,  and  are  fit  tor  sculpture,  or  ornamental  archi¬ 
tecture,  is  frequently  applied  to  limestone  of  this  de¬ 
scription. 

B.  Oolite,  or  Roe  Stone. 

Id.  Brochant,  i.  529.  Oviform  Limestone,  Kirw.  i.  9I. 

Chaux  Caj'bonate  Glohulifonnc,  Hauy,  ii.  171, 

Exter.  Char — This  is  found  massive ;  internally 
dull;  fracture  compact ;  fragments  blunt-edged. 

Colour  yellowish,  smoke  gi’ay,  hair,  or  reddish  brown; 
opaque ;  rarely  translucent  at  the  edges ;  semihard ; 
consists  of  small  globular,  distinct  concretions  :  the 
size  of  the  concretions  are  veiy  various.  Spec.  grav. 
2.4  to  2.5. 

Localities,  &c. — Boe  stone  is  found  in  Sweden,  Swit¬ 
zerland,  Saxony,  and  in  the  south  of  England. 

The  ketton  stone  of  England,  and  the  celebrated 
Portland  stone,  belong  to  this  variety.  Of  the  latter 
some  of  the  principal  public  buildings  in  England  and 
Ireland  arc  constructed. 

U.ses. — It  is  employed  as  a  building  stone ;  and  when 
of  a  fine  grain,  it  is  polished  and  employed  as  marble. 

Subspecies  2.  Foliated  Limestone. 

Of  this  there  ai'e  two  varieties,  granularly  foliated, 
and  calcareous  spar. 

A.  Granvlarly  Foliated  Limestone. 

Fierre  Calcaire  Gi'enue,  Broch.  i.  531.  Chaux  Carbo- 

7iate  Sacchardide,  Hauy,  ii.  164. 

Exter.  C/mr.— Found  only  massive  ;  lustre  shining, 
or  strongly  glimmering  ;  betw’een  pearly  and  vitreous  ; 
fracture  straight  foliated ;  fragments  rather  blunt- 
edged ;  in  granular,  distinct  concretions,  small  or  fine 
grained. 

Colour  usually  snow  white,  grayish,  yellowish,  green¬ 
ish,  and  rarely  reddish  white,  and  sometimes  it  is  spot¬ 
ted,  veined,  or  striped  ;  usually  translucent ;  semihard  ; 
feels  meagre;  brittle,  and. easily  frangible.  Spec.  grav. 
2.7  to  2.8. 
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Classifica-  Chem.  Effervesces  with  acids,  and  is  almost 

tion.  entirely  dissolved.  Some  varieties,  however,  from  an 
admixture  of  other  substances,  are  very  slowly  acted  on 
by  acids. 

Localities,  &c — Gramilarly  foliated  limestone  be¬ 
longs  almost  exclusively  to  the  primitive  and  transition 
mountains,  reposing  on  gneis,  micaceous  schistus,  and 
clay  slate,  containing,  beside  other  mineral  substances, 
various  metallic  ores. 

It  is  found  in  Italy,  Saxony,  Bohemia,  Sweden, 
Norway,  France,  and  Britain. 

Uses. — This  variety  of  limestone  is  applied  to  the 
same  purposes  as  the  former. 

Of  Marbles. — In  the  language  of  the  arcliitect 
and  statuary,  all  stones  come  under  the  name  of  marble 
which  are  harder  than  gypsum,  are  found  in  large  masses, 
and  are  susceptible  of  a  good  polish. 

On  this  principle  many  varieties  of  limestone,  granite 
also  and  porphyry,  serpentine,  and  even  fine-grained 
basalts,  are  denominated  marbles.  But  the  word  among 
mineralogists  is  taken  in  a  more  restricted  sense,  and 
confined  to  such  varieties  of  dolomite,  swinstone,  and 
compact  and  granularly  foliated  limestone,  as  are  capable 
of  receiving  a  good  polish.  The  most  valuable  of  the 
calcareous  marbles,  for  hardness,  durability  and  colour, 
are  brought  from  Italy,  the  Greek  islands,  and  from 
Syria.  M  hen  the  ancient  Romans  were  at  the  height 
of  their  civilized  luxury,  they  obtained  some  varieties  of 
marble  from  Numidia  and  other  countries,  which  were 
very  much  esteemed. 

The  sculptors  of  ancient  Greece  and  modern  Europe 
have  always  held  the  white  granularly  foliated  limestone 
in  the  highest  estimation,,  both  on  account  of  its  pure 
colour,  delicate  translucence,  and  granular  texture,, 
which  make  it  much  easier  to  work  thiui  compact 
limestone.  The  species  called  dolomite  is  softer  and 
of  a  finer  grain,  so  that  it  is  even  more  manageable 
under  the  chissel,  and  therefore  many  of  the  smaller 
works  of  the  Greek  sculptors  are  of  this  stone  •,  but 
Paros  and  Carrara  furnish  Europe  with  the  greatest 
quantity  of  statuary  marble.  The  Parian  marble,  which 
consists  almost  entirely  of  carbonate  of  lime,  is  the 
purest,  softest,  and  has  some  degree  of  transparency  5 
that  of  Carrara  is  often  mixed  with  granular  qpartz  in 
considerable  proportion.  The  following  are  the  archi¬ 
tectural  marbles  which  are  held  in  greatest  estimation. 

1.  The  marble  culled  bai'diglio,  from  Carrara,  is  of 
a  deep  blue  colour,  and  seems  to  be  the  same  with  the 
white  statuary  marble  of  that  place,  with  the  addition 
of  some  colouring  matter. 

2.  That  variety  of  marble  called  cipolin,  is  statuary 
marble  traversed  liy  veins  of  mica. 

3.  Lumuchella  marble.  This  is  a  com|)act  limestone  of 
a  brownish  gray  colour,  containing  shells  which  often 
retain  the  original  pearly  lustre.  To  this  variety  belongs 
the  fire  marble  ot  Bleybcrg  in  Carinthia,  in  which  the 
imbedded  shells  are  beautifully  iridescent. 

4.  Florentine  marble.  This  is  a  grayish,  compact, 
argillaceous  limestone,  exhibiting  designs  of  a  yellowish 
brown  colour,  and  resembling  the  ruins  of  houses  :  hence 
it  is  called  ruin  marble. 

5.  The  marbles  of  Syria,  Sienna,  and  Arragon,  are 
of  a  yellow  colour,  and  are  in  considerable  estimation. 

6.  Brocntfllo  marble.  This  is  a  breccia  limestone, 
composed  of  fragments  of  a  yellowish  red  and  purple 


colour  which  are  cemented  by  semitransparent,  white 
calcareous  spar. 

7.  I  he  marbles  known  by  the  names  of  verde  antic/ie,  ^ 
verde  di  Corsica,  are  composed  of  limestone,  calcareous 
spar,  serpentine,  and  asbestus. 

8.  1  he  British  islands  afford  many  fine  marbles,  oT 
which  that  of  Tiree  is  the  finest  and  most  beautiful.  It 
has  often  a  delicate  flesh-coloured  ground,  spotted  with 
green  ;  but  its  colours,  it  is  said,  are  apt  to  fade. 
Marbles  have  also  been  found  in  the  island  of  Skye 
and  in  the  counties  of  Ross  and  Sutherland.  For  a 
j^rticular  account  of  these,  see  WilUuim's  Mineral 
Kingdom.  Marble  is  not  uncommon  in  dill’ercnt  parts 
of  England  ;  and  in  particular  Dcvonsliire  and  Derby¬ 
shire  aflord  varieties  which  arc  held  in  considerable  es¬ 
timation  on  account  of  their  beauty. 

Elastic  marble.  Some  varieties  of  granular  limestone, 
when  cut  into  thin  pl.ates,  possess  a  certain  degree  of 
elasticity.  I  he  niai'ble  in  which  this  properly  was 
observed,  was  in  the  Borghese  palace  at  Rome,  ft  was 
got  from  an  ancient  building.  Dolomieu  supposed  that 
marble  acquired  this  property  by  being  deprived  of 
moisture,  and  I  leuriau  de  Bellevue  confirmed  this 
opinion,  by  subjecting  certain  marbles  to  heat.  Ho 
found  also  a  natural  elastic  marble  in  Mount  St  Got- 
liard. 

B.  C.iLC.iREocs  SejR, 

Common  Cypar,  Kirw.  i.  86.  Le  Spath  Calcaire,  Broch. 

'•  53^-  Cliau.v  Carbonatec,  llauy,  ii.  127. 

Essen.  Char. — Divisible  into  a  ihomLoiil  of  1014° 
and  78^®:  soluble  with  ellervescence  in  nitric  acid. 

K.vter.  Char. — Calcareous  spar  is  found  massive,  or 
disseminated  in  various  forms,  as  globular,  kidneyform, 
cellular,  and  stalactitlcal ;  but  it  is  most  frequently  cry¬ 
stallized.  The  primitive  form  of  its  crystals  is  an  obtuk 
rhomboid,  whose  angles  are  JCi°  32'  i^,'  and  78°  27' 
47";  integrant  molecule  the  same.  'J'he  variety  of 
forms  of  calcareous  spar  is  very  great.  M  erner  reduce.- 
them  to  three  principal  or  prevailing  forms,  and  from 
these  he  deduces  the  variations  and  modifications  which 
take  place.  His  principal  forms  arc,  i .  The  six-sided 
pyramid  j  2.  The  six-sided  prism  ;  and,  3.  'J'he  llin  e- 
sided  pyramid.  But  according  to  others  follotvlng  the 
same  method,  the  principal  forms  arc  the  five  follow¬ 
ing  :  I.  'I’he  six-sided  pyramid  ;  2.  I'iie  ■>i.\-Kided  pri.-m  ; 

3.  i  he  six-sided  table;  4.  'I'hc  three-sided  j'vramid  ;  and, 

5.  'I'he  hexahedron,  including  the  rhomboid  and  tube. 

1.  'J'he  six-sided  pyramid  is  eiflur  iinph  or  double. 

A.  Simple.  Simple  pyramids  are  the  -ii'juiiits  of 
other  pyramids,  or  of  pri'-ims,  and  lliev  aie  variously 
modified  in  being  equal  ^ided,  acute,  or  obtuse,  haviug 
the  angles  at  the  base  truncated,  or  hiving  an  obtuse 
three-sided  summit  slightly  convex. 

B.  Double;  in  which  two  pyramids  arc  obliquely 
united,  and  variously  modified,  L\  li.iviiig  the  angle-  at 
the  base  truncated,  or  the  facts  of  the  summit  a  little 
convex. 

2.  'I'hc  six-sided  prism,  is  also  variously  modified,  by 
having  at  each  extremity  a  six  sided  acute  >011111111,  or  a 
second  obtuse  summit  ol  tlirec  sidc-i,  placed  altciuafcly 
on  three  edges  of  the  first. 

3.  .'V  six-sided  table,  whicli  11  cither  perfect  wiih 
equal  or  unequal  ^lidr.s,  nr  rounded,  nr  Iroticular. 

.  4.  1 
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Calcartous  4-  The  three-sided  pyramid,  which  is  either  simple 
genus,  or  double,  and  is  also  variously  modified. 

^  ■  5.  The  hexahedron,  which  includes  the  rhomboid, 

and  this  is  either  perfect,  or  has  convex  faces,  or  has  six 
obtuse  edges  truncated  ;  and  the  cube,  which  is  some- 
■^hat  rhomboldal.  But  for  a  full  account  of  all  the  va¬ 
rieties  and  modifications  in  the  crystallization  of  calca¬ 
reous  spar,  the  reader  is  referred  to  the  treatises  of 
Hauy  and  Brochant. 

The  crystals  of  calcareous  spar  exhibit  also  a  simi¬ 
larity  of  arrangement.  The  simple  six-sided  pyramids 
are  frequently  dispo.sed  in  a  globular,  fascicular,  or 
stellated  form.  The  six-sided  pyramids  are  disposed  in 
rows  5  the  six-sided  prisms  are  often  disposed  like  steps 
of  stairs,  or  are  fascicular,  or  kidney-form  ;  some  acute 
three-sided  pyramids  of  calcareous  spar  have  been  found 
hollow,  and  in  some  prisms  the  centre  has  been  observ¬ 
ed  of  another  colour.  The  surface  of  the  crystals  com¬ 
monly  smooth  •,  lustre  shining  or  resplendent  j  internal 
lustre  resplendent  or  shining,  vitreous,  and  sometimes 
pearly ;  fracture  foliated  5  cleavage  threefold  j  frag¬ 
ments  always  rhomboidal. 

Colour  usually  white,  grayish,  reddish,  greenish,  or 
yellowish,  white,  rarely  violet  blue,  or  yellowish  browm. 
V’^arious  degrees  of  transparency  •,  when  perfectly  trans¬ 
parent,  refraction  is  double.  It  was  in  this  substance 
that  the  property  of  double  refraction  was  first  observed, 
and  hence  it  was  called  double  spar.  This  singular  pro¬ 
perty  engaged  the  attention  and  mathematical  skill  of 
Newton,  Huygens,  Bufl'on,  and  more  lately  the  cele¬ 
brated  Hauy.  Calcareous  spar  is  semihard,  brittle,  and 
easily  frangible.  Sp.  giav.  about  2.7. 

Chem.  Char. — Soluble  with  ell'ervescence  In  nitric 
acid,  and  reduced  by  calcination  to  quicklime. 
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Lime, 

55 

55-5 

rzpo. 

Carbonic  acid. 

33 

44. 

Water, 

11 

•5 

^  100 

100.0 

Physical  Char. — Some  varieties  of  calcareous  spar, 
and  particularly  those  from  Derbyshire,  give  out,  when 
heated,  a  phosphorescent  light. 

Localities,  &c. — Calcareous  spar  is  very  common  In 
all  kinds  of  rocks,  in  veins  and  cavities,  and  particularly 
in  mineral  veins,  accompanied  with  quartz,  fluor  spar, 
heavy  spar,  and  metallic  ore.  The  finest  specimens  of 
rhomboidal  S])ar  are  brought  from  Iceland,  Derbyshire, 
the  Hartz,  as  well  as  Saxony,  France,  and  Spain. 

The  crystallized  sandstones  of  Fontainebleau  are  real 
rhomboidal  crystals  of  calcareous  spar,  which,  duiing 
the  process  of  crystallization,  have  been  penetrated  with 
particles  of  sand. 

Subspecies  3.  Fibrous  Limestonk. 

Id.  KIrw.  I.  88,  La  Pierre  Calcairc  Fibreuse,  nv  la 

Stalactite  Calcaire,  Broch.  i.  549.  Chaux  Carbonutec 
,  Concretionnec,  Hauy,  ii.  168. 

Of  this  subspecies  two  varieties  have  been  formed, 
common  fibrous,  and  calcareous  sinter. 

3  . 


A.  Common  Fibrous  Limestone. 


Classifica- 
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Exter.  Char. — Found  massive  j  lustre  weakly  shining 
and  pearly  j  fracture  fibrous,  sometimes  coarse  and  deli¬ 
cate,  straight  or  parallel,  and  sometimes  radiated  j  frag¬ 
ments  splintery. 

Colour  usually  grayish,  reddish,  and  yellowish  white  5 
generally  translucent  j  rarely  semitransparent. 

Localities,  See. — This  variety  is  found  in  veins  5  and 
some  of  it  is  susceptible  of  a  fine  polish,  and  was  known 
to  the  ancients  under  the  name  of  calcareous  alabaster, 
to  distinguish  it  from  gypseous  alabaster. 

Sattin  spar,  a  beautiful  mineral,  which  Is  also  sus¬ 
ceptible  of  a  fine  polish,  and  has  a  sickly  lustre,  from 
w’hich  it  derives  its  name,  belongs  to  this  variety.  It 
w'as  first  discovei'ed  in  Cumberland,  and  is  but  wrely 
met  with  in  other  places. 


B.  Calcareous  Sinter. 

This  variety  is  usually  found  stalactitical  dr  tuberose, 
and  also  sometimes  kidney-shaped,  botryoidal,  tubular, 
and  coralloidal.  Surface  usually  rough,  or  drusy,  rare¬ 
ly  smooth  j  Internal  lustre  glimmering,  sometimes  weak¬ 
ly  shining,  silky,  or  pearly  j  fracture  fibrous,  which  is 
either  straight,  scopiform,  or  stellular ;  fragments 
wedge-shaped  and  splintery. 

Colour  snow  white,  grayish  green,  or  yellowish  white, 
and  these  are  sometimes  arranged  in  stripes  br  veins  j 
translucent,  sometimes  only  at  the  edges  ■,  rarely  semi¬ 
transparent  ;  between  semiliard  and  soft  j  brittle  and 
easily  frangible.  Sp.  grav.  2.728. 

I^ocalities,  &c. — This  mineral  seems  to  be  a  depo¬ 
sition  of  calcareous  particles,  formed  by  the  gradual  in¬ 
filtration  of  water  Into  tlie  cavities  and  fissures  of  lime¬ 
stone.  mountains.  They  are  either  deposited  in  layers 
on  the  floor,  or  suspended  from  the  roof  of  those  grottoes, 
and  In  this  latter  case  they  assume  a  great  variety  of 
imitative  forms.  It  is  found  therefore  in  the  celebrat¬ 
ed  grottoes  of  Auxelles,  Arcy,  and  Antiparos,  and  in 
the  cavities  of  mineral  veins  at  Leadhills. 

The  singular  mineral  substance,  known  by  the  name 
oijlos  Jerri,  belongs  to  this  variety.  Tliis  is  found  in 
the  cavities  of  veins  of  spatliose  iron  ore,  from  which  It. 
has  derived  its  name.  It  is  of  a  branched  or  coralloidal 
form. 

Subspecies  4.  Pisolite  or  Pea-stouc, 

Oviform  Lwiestone,  var.  Kirw'.  i.  p  i .  La  Pierre  de  Pois, 

liroch.  i.  555.  Chaux  Carbonatee  Clobulijoi'mc, 

Hauy,  ii.  171. 

Exter.  Char. — This  mineral  is  found  massive,  and  in 
the  cavities  in  which  it  is  formed,  the  surface  is  kidney¬ 
shaped  j  Internally  dull  j  fracture  difficult  to-  determine, 
but  appears  even  j  fragments  rather  sharp-edged. 

Colour  white,  snow  white,  grayish,  reddish  or  yel-* 
lowish  white  opaque  j  rarely  translucent  at  the  edges  5 
soft,  and  brittle. 

Localities,  &c. — Pisolite  is  found  at  Carlsbad-  in 
Bohemia,  where  it  has  been  long  known,  and  where 
an  entire  bed  was  discovered  in  digging  the  foundations 
for  a  church.  Each  of  the  grains  of  pisolite  contains 
for  a  nucleus  a  particle  of  sand.  Tliese  have  been  in- 
crusted  with  the  carbonate  of  lime  held  In  solution  by 
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ciassifica-  water,  and  particularly  by  tbe  warm  springs  of  Carls- 
^0“-  New  concentric  layers  being  deposited,  they  at 

‘  last  fall  to  the  bottom,  and  are  there  united  into  larger 
masses  hy  new  depositions  of  the  same  calcareous  matter. 
Pisolites  are  also  found  in  Hungary  and  in  Silesia. 

4.  Species.  Calcareous  Tufa. 

Exter.  Char . — This  mineral  has  usually  the  form  of 
tlie  substance  on  which  the  calcareous  matter  has 
been  deposited,  as  that  of  moss  which  is  most  com¬ 
mon,  grass  or  leaves  j  internally  dull,  or  weakly  glim¬ 
mering;  fracture  uneven  or  earthy;  fragments  blunt- 
edged. 

Colour  yellowish  gray  of  various  shades  ;  opaque,  or 
translucent  at  the  edges ;  soft,  sectlle,  and  easily  fran¬ 
gible  ;  light ;  almost  swims  on  water. 

Localities,  &c.— This  substance  is  found  in  all  lime¬ 
stone  countries,  through  the  strata  of  which  water  passes, 
thus  forrning  springs  impregnated  with  carbonate  of 
lime,  which  is  afterwards  deposited  on  plants  Or  other 
substances.  This  mineral,  therefore,  Is  found  in  alluvial 
land,  and  the  process  of  its  formation  is  constantly  eo- 
ing  on. 

5.  Species.  Foam  Earth. 

Silvery  Chalk,  Kirvv.  i.  78.  VEcume  de  Terre,  Broch. 
»•  SSI- 

Eicter.  Char . — This  mineral  is  found  massive,  dis¬ 
seminated,  or  In  scaly  particles,  which  are  somewhat 
friable ;  internal  lustre  shining  or  semimetallic ;  the 
solid  varieties  have  a  curved  foliated  fracture ;  frag¬ 
ments  blunt-edged.  ,  ° 

Colour  yellowish  or  greenish  white,  sometimes  silvery 
white;  opaque ;  stains  ;  very  soft  or  friable;  feels  a 
little  greasy  or  silky. 

Chem.  Char — Effervesces  and  dissolves  in  acids. 

Constituent  Parts. 


Lime, 

Carbonic  acid  ^p. 

Silica,  j.y 

Oxide  of  iron,  0,2 

Water,  i. 


tco.j 


Chem.  Char. — Effervesces  briskly  with  acids. 


Constituent  Parts. 


Carbonate  of  lime. 
Silica, 

98.11 

Oxide  of  Iron, 

•05 

.8 

Loss, 

X.04 

100.00 

Localities,  &c. — This  mineral  is  found  in  Saxony,  in 
a  bed  ot  limestone,  where  it  is  accompanied  with  ga¬ 
lena;  m  Norway;  and  in  Cornwall  in  England. 

7.  Species.  Arragonite. 

Arragon  Spar,  KIrw.  i.  87.  V Arragonite,  Broch.  i. 

576.  Id.  Haiiy,  iv.  337. 

Exter.  Char. — This  mineral  is  always  found  crj’stal- 
lized  m  six-sided  equiangular  prisms,  or  with  two  op¬ 
posite  faces  broader,  to  which  correspond  the  two  faces 
of  an  acute  bevelment,  which  terminates  the  prism. 
1  he  edges  of  the  bevelment  are  also  truncated.  The 
crystals  are  variously  grouped,  and  commonly  in  the 
lormof  a  cross;  crystals  streaked  longitudinally;  lustre 
shining  or  resplendent,  vitreous  ;  fracture  foliated. 

Colour  grayish  or  greenish  white ;  translucent  and 
semitransparent ;  refraction  double  ;  hard,  scratches 
calcareous  spar  ;  brittle,  and  easily  frangible.  Speci¬ 
fic  gravity  2.946. 

Chem.  Char. — Effervesces  with  acids,  and  Is  entire¬ 
ly  dissolved.  The  constituent  parts,  according  to  nu¬ 
merous  and  accurate  analysis,  are  the  same  as  those 
of  calcareous  spar ;  but  its  superior  hardness,  diver¬ 
sity  of  form,  and  other  external  characters,  have  long 
puzzled  chemical  philosophers  ;  and  it  still  remains  un¬ 
determined  to  what  that  diversity  is  owing  In  this  mi¬ 
neral. 

Lcxalities,  &c. — Arragonite  was  first  found  imbed¬ 
ded  In  foliated  and  fibrous  gypsum,  in  the  province  of 
Arragon  in  Spain,  from  which  it  derives  its  name. 
It  has  been  also  found  In  France,  the  Pyrenees,  in 
SaJtzburg,  sometimes  in  an  argillaceous  schistus,  and 
sometimes  in  quartz,  accompanied  by  calcareous  spac 
and  pyrites. 
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Localities,  &c. — This  mineral  has  been  found  in 
mountains  of  stratified  limestone  at  Jena  in  Mlsnla,  and 
at  Eisleben  in  Thuringia. 

This  Is  considered  by  some  as  belonging  to  the  fol¬ 
lowing  species,  and  by  others  as  merely  a  variety  of  a- 
garlc  mineral. 

6.  Species.  Slaty  Spar. 

Argentine,  Kirw.  i.  105.  Le  Spat  he  Schisteux,  Broch. 

^  558.  Schiefer  Spath  of  the  Germans.  Id.  Phillips, 

Phil.  Mag.  xiv.  289.  and  293. 

Exter.  Char. — Found  massive  or  disseminated  ;  in¬ 
ternal  lustre  shining,  pearly  ;  fracture  curved  foliated ; 
fragments  wedge-shaped,  or  blunt-cdged. 

Colour  grayish,  reddish,  or  yellowish  white  ;  translu¬ 
cent;  soft;  brittle;  feels  greasy.  Spec.  gray.  2.723. 
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8.  Species.  Browv  Spar. 

Sidcro-Calcite,  Kirw.  i.  105.  Lc  Spath  lirunissanl, 
Broch.  i.  563.  Chaiix  Carbonatee  Eerrif^re  Pcrlfe, 
Ilauy,  il.  179. 

Exter.  Char. — Found  massii*  or  di.sseiniiiatrd,  or  in 
kidney-shaped,  globular,  or  carious  pieces  ;  vr ry  often 
crystallized.  The  forms  are  lenses  or  rhomboids,  which 
latter  have  either  convex  or  concave  faces  ;  double 
pyramids  composed  of  two  pyramids  with  three  obtuse 
tares:  simple  tliree-sidid  pyramids,  and  oblique  six- 
sided  pyramids.  The  surface  of  the  crystals  drusv, 
rarely  smooth  ;  lustre  weakly  shining  or  shiiiint;  i  in- 
Icriial  lustre  shining,  p<-arly,  or  vitrvous ;  fi-acturc  ft- 
liated  ;  fragments  rhomboidal. 

Colour  milk-white,  grayish,  yellowish,  or  nddie.S 
white ;  bright  or  brownish  red  j  translucent  at  the 

I  C  edges  ; 
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Calcareous  e^ges  j  scmihard ;  brittle,  easily  frangible  j  streak  grayish 
genus,  white.  Spec.  grav.  2.83. 

'  Chem.  C/ia>\ — Becomes  black  and  hard  before  the 
blow-pipe,  and  unless  reduced  to  powder,  efl’ervesces 
slowly  with  acids. 


Constituent  Parts. 

Bergman. 

Carbonate  of  lime. 

Oxide  of  iron, 

22 

Oxide  of  nKinganese, 

28 

100 

Localities,  &c. — Bi’own  spar  is  found  in  Bohemia, 
Saxony,  France,  Sweden,  and  Britain.  It  is  usually 
found  in  metallic  veins. 

9.  Species.  Dolomite, 

Id.  Kirw.  i.  III.  Dolomie,  Brocliant,  i»  33.^.  Chaux 
Carbonatee  Aluminifere,  Hauy,  il.  173. 

Exter.  Char. — Found  massive  j  fracture  appears  to 
be  foliated  J  fragments  blunt-edged. 

Colour  grayish  or  yellowish  white  j  translucent  on  the 
edges  j  semihard  ;  rather  diflicullly  frangible  j  feels 
meagre.  Spec.  grav.  2,85. 


Constituent  Parts. 

Saussurc. 

I.ime, 

44.29 

Alumina, 

5.86 

Magnesia, 

1.4 

Oxide  of  iron. 

•74 

Carbonic  acid. 

46. 

Loss, 

1.71 

100.00 

C/iem.  Char. — Effervesces  slowly  in  nitric  acid. 

EhijS.  Char. —  Phosphoresces  in  the  dark  by  the  per¬ 
cussion  of  a  hard  liody. 

Localities,  &c. — This  stone  was  fust  observed  hy 
Oolomieii,  among  the  ancient  monuments  of  Borne  j  and 
afterwards  he  discovered  similar  stones  in  the  mountains 
of  the  Tyrol  and  the  Alps.  It  is  found  abundantly  on 
St  Gothard  and  other  primitive  mountains.  Dolo- 
mleu’s  attention  was  first  attracted  to  it  by  its  supe¬ 
rior  hardness  and  slow  effervescence  in  acids,  and  ana¬ 
lysis  shews  that  it  is  different  from  limestone  In  its  com¬ 
position. 

10,  Species.  Ehomb  or  Bitter-Spar, 

Crystalli'zed  Mu7icalcitc,  Kirw.  I.  92.  Le  Spath  Mag- 

//esieit,  Brocliant,  i.  560.  Chaux  Carbonatee  Mag- 

msijere,  Hauy,  ii.  187. 

Kxter.  G/iar.— Found  massive,  or  disseminated  in 
rhomboidal  pieces,  .wliich  have  a  crystallized  appear¬ 
ance  ;  lustre  shining  or  resplendent,  and  vitreous  or 
pearly  ;  fracture  foliated  ;  cleavage  threefold  )  frag¬ 
ments  rhomboidal. 

Colour  grayish  white,  yellowish  or  reddish  brown  ; 
translucent  at  the  edges  j  semibard  j  brittle ;  streak 
snow-white.  Spec.  grav.  2.48. 

Chem.  C/ic;-.— "Becomes  gray  or  brown  before  the 
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blow-pipe  without  splitting  or  fusion.  Effervesces  a  Classifica- 


little  with  acids.  tion. 

Constituent  Parts.  Klaproth. 

Carbonate  of  lime,  52  73 

- ; - -  magnesia,  45  25 

Oxide  of  iron  and  manganese,  32 

100  100 


Localities,  &c. — Found  In  the  Tyrol  and  Saltzburg, 
and  in  Sweden.  It  is  always  accompanied  with  asbestos, 
talc,  and  tremolite,  and  imbedded  in  chlorite  schistus, 
serpentine,  and  indurated  talc. 

II.  Species.  Swine  Stone. 

Id.  Kirw.  i.  89.  La  Pierre  Puante,  Brocliant,  I.  567. 

Chaux  Carbonatee  Eoctide,  Hauy,  ii.  288. 

Exter.  Char. — Found  massive  5  internal  lustre  glim¬ 
mering  or  dull  ;  fracture  splinteiy,  sometimes  earthy  or 
foliated  j  fragments  splintery. 

Colour  grayish  black,  or  blackish  brown  j  opaque, 
rarely  translucent  at  the  edges  j  streak  giaylsh  white  5 
semihard,  sometimes  soft  j  easily  frangible.  Spec.  grav. 
2.71. 

Phys.  Char. — When  rubbed  with  a  hard  body.  It 
gives  out  a  veiy  foetid  odour  of  rotten  eggs. 

Chem.  Char. — Soluble  with  effervescence  in  nitric 
acid  j  before  the  hlow-pipe  is  deprived  of  its  odour, 
.which  is  supposed  to  be  owing  to  sulphurated  hydro- 

Localities,  &c, — Forms  entire  beds  in  stratiform, 
limestone  rocks,  as  in  France,  Saxony,  and  Sweden. 

12.  Species.  Marl. 

This  is  divided  into  two  subspecies  j  i  earthy  ;  and, 
2  Indurated. 

/ 

Subspecies  i.  Earthy  Marl. 

Id.  Kirw.  i,  74.  La  Marne  Terreuse,  Brocliant,  1. 

369.  Argile  Calcarifere,  Hauy,  iv.  455. 

Exter.  Char. — This  variety  is  composed  of  loose  or 
slightly  coherent  particles  j  stains  a  little  ;  feels  meagre 
and  rough  j  is  liglit  5  almost  swims  on  water. 

Colour  yellowish  gray,  or  grayish  white. 

Localities,  &c. — Found  in  many  places  of  France 
and  Germany,  as  well  as  in  different  places  of  England 
and  Scotland,  forming  beds  in  limestone  countries,  and 
often  immediately  under  the  soil. 

Uses. — It  is  sometimes  employed  In  the  manufacture 
of  pottery,  but  its  principal  use  is  for  the  purposes  of 
agriculture. 

Subspecies  2.  Indurated  Marl. 

Id.  Kirw.  1. 95.  La  Marne  Endurcie,  Brocliant,  I.  571. 

“  Exter.  Char. — Foundmiassive,  dull,  or  slightly  glim¬ 
mering;  fracture  earthy,  splintery,  or  slaty  ;  fragments 
bluut-edged. 

Colour  yellowish,  or  smoke  gray  ;  opaque ;  streak 
grayish  white  ;  soft ;  not  very  brittle  ;  easily  fr  angible. 
Spec.  grav.  1.6  to  2.8. 

Chem. 
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MINER 

Chem.  Char. — Melts  before  the  blow-pipe  into  a 
grayish  black  slag  5  effervesces  briskly  with  acids. 

Marl  is  considered  as  a  mixture  of  carbonate  of  lime 
and  alumina  j  and  according  to  the  different  proportions 
of  these  ingredients,  it  is  denominated  calcareous  marl 
or  clay  marl,  and  sometimes  it  is  known  in  agricultu.-e 
by  the  names  of  soft  and  hard  marl. 

Localities,  &c.— Found  in  Bohemia,  Saxony^  Swe¬ 
den,  Italy,  France,  and  Britain,  in  stratiform  mountains, 
sometimes  In  c.xtensive  beds,  frequently  accompanying 
limestone,  coal,  and  basalt. 

bses. — It  is  employed  in  agriculture  for  improving 


,  the  soil,  sometimes  for 


building. 


and  sometimes  as  a 


^  —  . . -  - - - * 

iimestone.  It  serves  also  as  a  flux  for  sorae  ores  of  iron 

13.  Species.  Bituminous  Marl  Slati;. 

Marno-bitumineux,  Brochant,  i.  574.  Chaux  Carlonatee 

Bituminifere,  Hauy,  ii.  189. 

Exter.  Char. — Found  massive  ;  surface  rough,  dull, 
rarely  glimmering;  or  when  divided  into  curved  plates, 
smooth  and  shining ;  fracture  slaty ;  straight  or  waved  ; 
fragments  tabular. 

Colour  grayish  or  browmish  black  ;  opaque  ;  streak 
shining  ;  soft ;  easilv  frangible;  feels  rather  meagre. 

Chem.  C/^ar.— Effervesces  with  acids  ;  Inflames  be¬ 
fore  the  blow-pipe  ;  gives  out  a  bituminous  odour,  and 
then  melts  into  a  black  slag. 

Localities,  &c. — Found  ,in  different  places  of  Thu¬ 
ringia,  in  mountains  of  stratiform  limestone,  forming 
particular  beds,  which  repose  frequently  on  a  species  of 
sandstone.  It  is  frequeptly  mixed  with  different  ores  of 
copper,  so  that  it  is  sometimes  w  rought  as  a  copper  ore. 
In  this  bituminous  schlstus,  petrified  fishes  and  marine 
plants  are  frequently  found,  disposed  in  regular  order, 
froth  which  some  have  conjectured  that  they  must  have 
xlied  a  violent  death ;  or,  according  to  others,  that 
they  have  been  poisoned  by  the  copper  with  which  it 
abounds. 


14.  Species 

Phospholite,  Klrw.  i.  128. 
chant,  1.  580.  Chaux  Phosphat^e,  Hauy,  li 


Apatite. 

JJ' Apatite  Commune,  Bro- 
234. 
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Chem.  -Thrown  on  hot  coals  it  gives  out  a  Ciilcartoin 

greenish  phosphorescent  light ;  infusible  before  the  blow-  genan. 
pipe,  but  loses  its  colour.  It  is  almost  entirely  soluble  » 
in  nitric  acid. 


Constituent  Parts. 
Lime, 

Phosphoric  acid, 


Klaproth. 

55 

45 


100 


Phys.  Char. — Becomes  electric  by  friction,  but  not 
by  heat. 

Localities,  &c, — Apatite  is  found  in  different  places 
of  Germany,  chiefly  in  tin  mines,  where  it  is  accom¬ 
panied  by  fluor  spar,  quarts,  and  metallic  ores.  It  is 
also  found  iu  Cornwall  in  similar  circumstances. 

15.  Species.  AsParagus  Stone. 

LaPierre  d'Asperge,  Broeb.  i.  586.  Chaux  Phosphatee, 

Hauy,  ii.  234. 

Exter.  Char. — This  mineral  has  been  only  found 
crystallized  in  equiangular  six-sided  prisms,  terminated 
by  a  slightly  obtuse  six-sided  pyramid  ;  lateral  edgci* 
sometimes  truncated  ;  lateral  faceslongltudlnallystreak- 
cd,  tire  others  smooth  ;  external  lustre  shining  or  re¬ 
splendent ;  Internal,  resplendent  and  resinous;  fracture 
foliated,  cross  fracture  imperfectly  conchoidal ;  frag¬ 
ments  not  very  sharp-edged. 

Colour  asparagus  green,  gi-ecnlsh  white ;  commonly 
transparent,  often  only  semitransparent,  or  even  trans¬ 
lucent  ;  semlhard.  Spec.  grav.  3.09. , 

Chem.  Char. — Infusible  before  the  blow-pipe;  solu¬ 
ble  with  cfl’ervescence  in  nitric  acid,  but  thrown  on  hot 
coals  does  not  phosphoresce. 

Constituent  Parts.  Vauquelin. 

Lime,  53.3  2 

Phosphoric  acid,  45*72 

l.oss,  .96 


E^tcr.Char. — Found  almost  always  crystallized,  rare¬ 
ly  disseminated.  The  forms  of  its  ci*ystals  are,  r.  A 
regular  six-sided  prism  ;  2.  The  same  prism  truncated  on 
its  lateral  edges ;  3.  Also  on  its  angles  an3  terminal 
edges ;  4.  Bevelled  on  each  of  the  lateral  edges  ;  5. 
AVith  an  obtuse  and  regular  six-sided  pyramid,  and  one 
or  both  extremities,  the  summit  being  slightly  trnncatid ; 
6.  A  three-sided  prism  with  the  lateral  edges  bevelled, 
and  the  terminal  edges  truncatrd  ;  7.  A  six-sided  table, 
liaving  its  terminal  edges  strongly,  and  the  lateral  edges 
slightly  truncated.  Lateral  faces  of  the  prisms  longitu¬ 
dinally  streaked  ;  faces  of  tlic  pyramid  smooth  ;  lustre 
shining  anil  resplendent  ;  internal  lustre  shining,  be¬ 
tween  resinous  and  vitreous.  Cross  fracture  foliated  ;  iu 
other  directions  fine  grained,  uneven,  or  conchoidal. 
Fragments  rather  sharp-edged. 

Colour  green  of  various  shades,  blue,  sometimes 
pearl  gray,  and  greenish  gray  ;  semitransparent,  some¬ 
times  transparent,  or  only  translucent;  semihard  ;  is 
scratched  by  fluor  spar ;  brittle,  and  easily  frangible, 
ypcc.  grav.  2.8  to  3.2. 


100.00 

Localities,  &c. — 'I’liis  stone  lias  been  found  at  (  a 
prera,  near  Cape  dc  Gates  in  Spain,  and  also,  it  is  said, 
near  Arendal  in  Norway. 

16.  Species.  Phosphorite. 

L' Apatite  TerVcusc,  Broch.  1.  584.  Chaux  Phosphattt. 

Tcrrcusc,  Hauy,  ii.  239. 

Exter.  Char. — Found  massive,  and  having  little  co¬ 
herence  ;  dull ;  fi*arturc  earthy,  wi  fine  grained  uneven  ; 
fragments  blunt-edgrd,  sometimes  wedge  shaped. 

Colour  vellewish  or  grayish  whiti  ;  opaque;  semi¬ 
hard  ;  often  fi  iable  ;  easily  frangildc  ;  feels  meagre. 
Spec.  grav.  2.82. 

Chem.  Char. — Before  llic  blow-plpi*  it  pho>*phorc-4ces, 
and  acenrding  to  some,  melts  into  a  white  ulass,  hut 
according  to  others,  infusible,  ^^luble  in  acids,  and 
with  sulphuric  acid  gives  out  white  vapours. 

t’  I-  2  Const ittu  nt 
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Part  I 


Calcareous 

Constituent  Parts.  Pelletier. 


Lime,  jp. 

Silica,  2. 

Phosphoric  acid,  34. 

Fluoric  acid,  2.5 

Carbonic  acid,  1. 

Muriatic  acid,  .3 

Oxide  of  iron,  1 . 


lOO.O 

Localities,  8cc. — This  mineral  is  found  in  the  north 
of  Scotland,  and  in  the  province  of  Estremadura  in 
Spain,  where  it  forms  an  entire  mountain.  It  is  mixed 
Avith  quartz  j  has  been  long  known  by  the  Inhabitants 
of  the  country  for  its  property  of  phosphorescing  when 
thrown  on  hot  coals. 

17.  Species.  Fluor. 

This  has  been  divided  Into  three  subspecies ;  i, 
earthy  j  2.  compact  j  and,  3.  fluor  spar. 


its  angles  a  three-sided  pyramid,  corresponding  to  the  Classifica. 
faces  of  the  cube.  2.  The  octahedron,  which  is  either  tion. 
perfect,  or  has  its  angles  or  its  edges,  or  both,  truuca-  y— 
ted.  Surface  of  the  crystals  smooth,  shining  or  re¬ 
splendent,  sometimes  drusy  j  internal  lustre  shining,  re¬ 
splendent,  and  vitreous  or  pearly  j  fracture  foliated, 
straight  or  curved  ;  cleavage  fourfold,  in  the  direction, 
of  the  faces  of  the  regular  octahedron  ;  fragments  te¬ 
trahedral,  or  rhomboidal. 

Colours  of  fluor  spar  extremely  various  and  beautiful. 

The  principal  are,  greenish  rvhite,  grayish,  or  yellow¬ 
ish  ;  blue,  green,  brown,  and  red,  of  various  shades  ^ 
and  difl'erent  colours  are  sometimes  arranged  in  stripes 
and  spots.  Most  commonly  translucent,  sometimes 
transparent,  or  only  translucent  at  the  edges.  Semi- 
hard  ;  brittle;  easily  frangible.  Spec.  grav.  3.09  to 
3-I9- 

Chem.  Char. — Fusible  before  tlie  blow-pipe  Into  a 
transparent  glass ;  decrepitates  when  heated.  The  pow¬ 
der  thrown  on  hot  coals  gives  out  a  bluish  or  greenish 
phosphorescent  light ;  and  two  pieces  rubbed  against, 
each  other,  shine  in  the  dark. 


Subspecies  i.  Earthy  Fluor. 

Sandy  or  Earthy  Fluor,  Kirw.  i.  1 26.  Le  Fluor  Ter- 
reux,  Broch.  i.  593!  Chaux  Fluatee  Aniorphe,  Hauy, 
il.  260. 


Constituent  Parts.  Scheele. 

Lime,  37 

Fluoric  acid,  16 

Water,  27 


Exter.  Char. — Is  composed  of  particles  which  are 
slightly  cohering  ;  dull,  or  scarcely  glimmering. 

Colour  greenish  white,  sometimes  bluish  green  ;  stains 
a  little ;  feels  rough. 

Chem.  Char. — Throtvn  on  hot  coals,  It  gives  out  a 
bluish  green  light. 

Localities,  &c.— Has  been  found  in  Hungary,  in  a 
vein  accompanied  with  quartz. 

Subspecies  2-.  Compact  Fluor. 

Id.  Kirw.  127.  Id.  Broch.  i.  594. 

Exter  Char. — Is  found  massive  ;  dull,  lustre  some¬ 
times  glimmering,  vitreous  ;  fracture  even,  conchoidal, 
and  rarely'  splintery  ;  fragments  sharp-edged. 

Colour  greenish  gray,  or  greenish  white  ;  sometimes 
diflPerent  coloui-s  are  disposed  in  spots ;  translucent ; 
streak  shining;  hard,  and  brittle. 

Chem.  Char. — Phosphoresces  on  hot  coals. 

Localities,  &c. — This  mineral  is  found  in  the  Hartz, 
In  Sweden,  and  Siberia,  always  accompanying  fluor 
spar. 

Subspecies  3.  Fluor  Spar. 

Foliated  or  Spany  Fluor,  Kirw.  I.  127.  Le  Spath 

Fluor,  Broch.  i.  595.  Chaux  Fluatee,  Hauy,  ii.  247. 
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Localities,  &c. — Fluor  spar  is  sometimes  found  In 
beds,  hut  most  frequently  in  mineral  veins.  It  is  very- 
common  in  many  places  of  the  rvorld,  particularly  in 
CoruAvall  and  Derbyshii'e,  and  also  In  the  counties  of 
Durham  and  Cumberland  in  England ;  at  ChamounI  in 
Savoy,  the  octahedral  variety  of  a  rose  red  colour  is 
found.  Fluor  spar  is  found  also  in  the  interior  part  of. 
Aberdeenshire  in  Scotland. 

Uses. — This  mineral  is  successfully  employed  as  a 
flux  for  difl’erent  metallic  ores.  As  it  is  susceptible  of 
a  tine  polish,  it  is  cut  and  formed  into  a  great  variety  of 
ornamental  objects,  as  pyramids,  vases,  &c.  which,  on 
account  of  the  beauty  of  the  colours,  are  greatly  es¬ 
teemed. 

•  18.  Species.  Gypsum. 

This  species  is  divided  into  four  subspecies :  I* 
earthy  ;  2.  compact;  3.  foliated  ;  and,  4.  fibrous. 

Subspecies  i,  Earthy  Gypsum. 

Farinaceous  Gypsum,  Kirw.  i.  120.  Le  Gypse  Ter- 
'  reux,  Broch.  i.  601.-  Chaux  Sulphutee  Terreuse, 

Hauy,  ii.  278. 


Essen.  Char. — Insoluble  in  water,  and  divisible  into 
a  regular  octahedron. 

Exter.  Char. — Fluor  spar  Is  found  massive  or  dissemi¬ 
nated,  but  most  frequently  crystallized.  Primitive  form 
a  regular  octahedron,  which  is  easily  obtained  by  me¬ 
chanical  division  ;  integrant  molecule  a  regular  tetra¬ 
hedron.  The  usual  forms  arc,  i.  The  cube,  ivliich  is 
cither  perfect,  or  with  truncated  edges  or  truncated 
angles,  or  with  the  edges  bevelled,  having  on  each  of 


Exter.  Char. — This  is  composed  of  particles  which 
arc  more  or  less  cohering ;  dull,  in  some  places  weakly 
glimmering  ;  feels  meagre  and  rough. 

Colour  white,  gray,  or  yellowish. 

Localities,  &c. — This  substance  is  rare  ;  it  Is  only 
found  in  the  fissures  and  cavities  of  gypsum  rocks,  and 
is  supposed  to  be  a  deposition  of  loose  particles  of  gyp¬ 
sum,  carried  along  by  water.  Found  in  Saxony,  and 
Monte  Martre  near  Paris. 


Subspccica 
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Classifica*  • 

tion.  Subspecies  2.  Compact  Gypsum. 

Id.  Kirw.  i.  1 21.  Id.  Broch.  i.  602.  Id.  Hauy,  li. 
278. 

Exter.  Char. — Found  massive  j  lustre  weakly  glim¬ 
mering,  almost  dull  j  fracture  compact,  even,  or  splin¬ 
tery  j  fragments  blunt-edged. 

Colour  yellowish  and  grayish  white,  sometimes  red¬ 
dish  ;  and  diflerent  colours  exhibit  stripes  j  translucent 
at  the  edges  ;  soft,  and  easily  frangible.  Spec.  grav. 
about  2.3. 

Localities,  &c. — Found  in  Italy,  Germany,  France, 
Spain,  and  England. 

Subspecies  3,  Foliated  Gypsum. 

Granularly  Foliated  Gypsum,  Kirw.  i.  123.  Id.  Broclj. 

i.  606. 

Exter.  Char. — Found  massive  or  disseminated,  and 
sometimes,  it  is  said,  crystallized  in  six-sided  prisms, 
obtusely  bevelled  at  each  extremity  ;  lustre  glimmering 
or  shining,  between  vitreous  and  pearly  j  fracture  fo¬ 
liated,  sometimes  radiated  ;  fragments  blunt-edged. 

Colour  usually  snow  white,  grayish,  yellowish,  or 
reddish  white  j  and  several  colours  are  arranged  In  spots, 
stripes,  and  veins.  Translucent,  rarely  semitransparent  j 
refraction  double  ;  very  soft  5  easily  frangible.  Spec, 
grav.  2.27  to  2.31. 

Foliated  gypsum  has  some  resemblance  to  granular 
limestone,  but  may  be  i-eadily  distinguished-  from  it  by 
its  softness. 

Subspecies  4.  Fibrous  Gypsum. 

Id.  KInv.  I.  122.  Id.  Broch.  i.  604.  Id.  Hauy,  il. 

278. 

Exter.  Char. — This  Is  found  massive,  but  in  thin 
layers  ;  lustre  shining,  or  w'eakJy  shining,  pearly  j  frac- 
'  ture  fibrous;  in  some  varieties  the  longitudinal  fracture 

is  foliated  ;  cross  fracture  fibrous ;  fragments  long, 
splintery. 

Colour  snow  white,  grayish,  yellowish,  or  reddish 
white  ;  translucent ;  very  soft ;  easily  frangible. 

Chem.  Char. —  The  diflerent  varieties  of  gypsum  pos¬ 
sess  nearly  the  same  chemical  characters.  ^Vhtn  pure, 
there  is  no  effervescence  with  acids.  Before  the  blow- 
pipe  gypsum  immediately  becomes  white,  is  converted 
into  a  white  enamel,  which,  at  the  end  of  24  hours, 
falls  into  powder. 

Localities,  Stc. — (iypsum,  in  general,  constitutes 
mountains  or  beds,  which  arc  subordinate  to  sandstone, 
or  limestone.  It  is  found  in  all  kinds  of  rocks.  Gyp¬ 
sum  is  found  in  great  abundance  in  the  neighbourhood 
of  Paris,  in  several  parts  of  England,  but  sparingly  In 
Scotland. 

Uses. — Ciypsum  is  employed  along  with  lime  as  a  ce¬ 
ment.  It  Is  also  veiw  extensively  employed  under  the 
name  of  plaster  of  Paris,  for  making  casts  and  models. 
^\ilh  this  view  it  Is  exposed  to  a  strong  heat,  to  drive 
off  tlie  water  of  crystallization.  It  is  then  in  the  state 
of  powder,  which  being  again  mixed  with  water,  is  put 
into  the  mould  in  the  form  of  paste  ;  and,  from  its 
-  strong  affinity  for  water,  it  soon  becomes  solid. 


A  L  O  G  T. 


19.  Species.  Selekite.  ^ 

Broad  Foliated  Gypsum,  Kirw.  i.  123.  La  Selenite, 

Broch.  i.  609.  Ckaux  SulfaUe,  Hauy,  ii.  266. 

Essen.  Char. — Divisible  into  smooth  plates,  which 
break  under  angles  of  1 13°  and  67°, 

Exter  .Char . — Selenite  isfound  massive;  andfrequent- 
ly  also  crystallized.  The  primitive  form  of  its  crystals- 
is  a  four-sided  prism,  whose  bases  are  obliquely  parallelo¬ 
grams  ;  the  Integrant  molecule  Is  the  same.  The  usual 
forms  are,  a  six-sided  prism,  having  two  broad  and  two* 
narrow  faces,  and  terminated  by  an  oblique  bevelment, 
whose  sides  correspond  to  the  broad  sides  of  the  prism  ; 
a  similar  prism  terminated  by  a  four-sided  pyramid  ; 
double  crystals  composed  of  two  of  the  former  united 
by  their  smaller  lateral  faces,  so  that  the  summits  united 
form  on  one  side  a  salient  angle,  and  on  the  other  a  re¬ 
entering  angle ;  another  form  is  a  spheroidal  or  conic 
lens.  "I'liese  ci-ystals  are  often  grouped,  divergent,  fas¬ 
cicular,  or  stellated  ;  and  of  the  six  sides  of  the  prism, 
the  two  opposite  are  smooth,  and  the  four  others  longi¬ 
tudinally  streaked  ;  lustre  resplendent  or  shining,  be¬ 
tween  vitreous  and  pearly  ;  fracture  foliated,  straight 
or  curved  ;  cleavage  threefold  ;  fragments  rhomboidal, 
with  two  faces  smooth  and  shining,  and  two  others 
streaked. 

Colour  usually  white,  grayish,  yellowish,  or  snow 
white,  sometimes  Iridescent  ;  transparent,  sometimes 
only  translucent ;  very  soft ;  in  thin  plates,  flexible, 
but  not  elastic  ;  easily  frangible.  Spec.  grav.  2.32. 

Chem.  Char. — Before  the  blow-pipe  more  easily  fusi¬ 
ble  than  gypsum,  and  splits  into  thin  plates. 

Constituent  Parts.  Bergman. 

Lime,  32 

Sulphuric  acid,  46 

AVater,  22 


CC3 

Cidcartous 

^CIIUS. 


ICO 


Localities,  &c. _ Selenite  Is  found  among  beds  oi 

gypsum,  and  particularly  among  those  which  alternate 
with  clay  and  sand-stone.  It  is  also  found  in  nests  in 
clay.  It  is  not  uncommon  in  many  ]dnces,  as  among 
the  gypsum  rocks  near  Paris,  in  dill'erent  parts  of  Eng¬ 
land,  and  at  Lord  CJIasgow’s  coal  works  in  Scotland, 
where  it  is  found  among  clay,  and  In  the  cavities  or 
on  the  surface  of  the  limestone  which  reposes  on  the 
strata  of  coal. 

Uses. — Selenite  also,  after  calcination.  Is  employed 
in  modelling  ;  but  it  is  said  that  il  possesses  less  soliuity 
than  what  is  obtained  from  gypsum. 


20.  S|Rcies.  Anhydrite. 

Chaux  SulfaUe  Anhydre,  Hauy,  iv.  34S. 

Exter.  Char. — Tliis  mineral  is  found  m:»ssive  ;  luslrt 
bhining  or  wtakiv  sbiiilng,  and  pearly  ;  fi.ieturc  curved 
fidiated,  sometimes  radiated,  and  fiiii  -.plinterv  :  frag¬ 
ments  shar|>-edgi-d  ;  tr.inslncent ;  K-mlhard  ;  not  vriv 
brittle,  rather  easily  frangible.  Spec.  grav.  2.064. 

Chem.  Char. —  Before  the  blow.pljie  it  uilthcr  exfolt* 
ates  nor  bvcooics  white,  like  seleuilc. 
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MINERALOGY. 


Part  1. 


Constituent  Parts. 


Vauquclin.  Klaproth. 
Litiie,  40  42. 

Sulphuric  acid,  60  57. 

Oxide  of  iron,  —  .1 

Silica,  —  ,25 

Loss,  —  .65 


100  100. CO 


Localities,  &c. — This  mineral  has  been  "found  in 
Switzerland,  In  the  salt  pits  in  the  canton  of  Berne. 


Localities,  &c. — Found  near  Arendal  in  Norway,  Classifica- 
and  some  specimens  are  accompanied  by  greenish-co-  tion. 
loured,  foliated  talc.  ' 

VII.  BARYTIC  Genus. 

I.  Species.  WiTHERiTE,  or  Carbonate  of  Barytes. 

Barolite,  or  Aerated  Barytes,  Kirw.  i.  134,  La  1/7- 
therite,  Brocliant,  i.  6x3.  Baryte  Carbonatee,  Ilaliy, 
ii.  308. 

Essen.  C/iar. — Forming  a  white  precipitate  in  weak 
nitric  acid  before  solution. 


21.  Species.  CuBE  Spar,  i 

Chaitx  Hulfalee  Anhvdi'C,  Hauy,  iv.  348.  Saude  Muri- 
atce  Gypsi/cre,  Id.  ii.  365.  Muriacite,  Klaproth. 

Exter.  Char. — This  mineral  is  found  massive,  and  al¬ 
so  crystallized,  in  four-sided  prisms,  which  arc  nearly 
cubical  •,  two  of  the  opposite  lateral  faces  are  broader 
than  the  other  two.  The  lateral  edges  are  sometimes 
truncated,  and  hence  arises  an  eight-sided  prism  :  some¬ 
times  also  the  tpuncations-are  so  great  as  to  destroy  the 
narrow  lateral  faces,  and  form  again  a  six-sided  prism. 
External  lustre  of  the  broad  faces  resplendent  and  pear¬ 
ly  5  of  the  narrow,  shining.  Internal  lustre  shining 
and  pearly  j  fracture  foliated  j  cleavage  threefold  j 
fragments  cubical. 

Colour  milk-white,  grayish,  yellowish,  and  reddish 
white  j  sometimes  pearl  gray  ;  translucent  j  semihard. 


2.92  to  2.96. 

Constituent  Parts. 

Klaproth. 

Sulphate  of  lime. 

00 

Carbonate  of  lime. 

11. 

MuriatQ  of  soda, 

31.2 

100.0 

Localities,  &c. — Found  in  the  salt  pits  at  IIullc  in 
the  Tyrol,  wheie  it  is  called  splintery  gypsu?n. 

22.  Sjjccies.  Datholite. 


Exter.  Char. — Found  massive,  or  disseminated,  rarely 
ciystallized  ;  forms  of  its  crystals  are,  a  six-sided  prism, 
with  a  .six-sided  pyramid  set  on  the  lateral  faces  ;  the 
same  prism  having  all  the  angles  truncated  j  a  double 
six-sided  pyramid.  The  crystals,  which  are  small,  are 
usually  imbedded  in  the  mineral  itself;  sometimes  group¬ 
ed  in  bundles,  or  crossing  each  other.  Surface  smooth; 
lustre  of  the  principal  fracture  shining,  or  weakly  shining, 
resinous  ;  fracture  between  radiated  and  foliated  ;  cross 
fi  acture  line  grained  uneven ;  fragments  wedge-shaped. 

Colour  yellowish  gray,  grayish,  or  yellowish  white  ; 
translucent,  or  semitransparent ;  semihard,  or  soft ; 
brittle  ;  easily  frangible.  Spec.  grav.  4.3  to  4.33. 

Cheni.  Char. — Infusible  according  to  Hauy  before 
the  hiow^jipe  ;  but  according  to  Brochant,  melts  before 
the  blow-pipe  to  a  white  enamel. 


Constituent  Parts. 


Pelletier. 

Vauquelia. 

Barytes, 

62 

74-5 

Carbonic  acid. 

2  2 

25-5 

^Vater, 

16 

100 

100.0 

Co7istitucnt  Parts  aecording 

to  Klaproth. 

Carbonate  of  barytes. 

98.246 

Carbonate  of  strontites. 

1-703 

Alununa  iron, 

•043 

Carbonate  of  copper, 

.008 

Chaux  JDatholite,  Brochant,  ii.  397.  Chaux  Boratee  Si- 

liceitse,  Hauy. 

Exter.  Char. — Tliis  mineral  has  only  been  found 
ciystallized  ;  the  primitive  form  is  a  rectangular  prism, 
with  rhomboldal  bases,  whose  angles  are  109°  18'  and 
70^42';  lustre  shining,  vitreous;  fragments  conchoi- 
dai. 

Colour  grayish  or  greenish  white  ;  translucent  ; 
scratches  fluor  spar.  Spec.  grav.  2.98. 

Chem.  Char. — In  the  flame  of  a  candle  it  becomes 
dull  white,  and  is  easily  reduced  to  powder.  Before 
the  blow-pipe  it  melts  into  a  glass  of  a  pale  rose-red 
colour. 


100.000 

Localities,  &c. — This  mineral  tvas  discovered  by  Df 
Vi  ithering  at  Anglesark  in  Lancashire,  in  lead  veins, 
which  traverse  the  coal  strata,  and  it  is  accompanied 
with  heavy  spar  and  blende. 

Uses. — Barytes  acts  as  a  strong  poison  on  the  animal 
economy.  It  has  been  long  employed  at  Anglesark 
for  the  purpose  of  destroying  rats.  It  has  also  been 
tried  as  a  medicine  in  scrofula,  hut  seemingly  with  little, 
effect ;  and  it  ought  to  be  had  recourse  to  with  extreme 
caution. 

2.  Species.  Heavy  Sp.'tR,  or  Sulphate  of  Barytes. 


Constituent  Parts. 

Klaproth. 

Lime, 

35-5 

Silica, 

36-5 

Boracic  acid. 

24. 

^.Vater, 

4- 

100,0 

This  species  lias  been  divided  into  eight  subspecies; 
earthy,  compact,  granular,  foliated,  common,  columnar, 
prismatic,  and  bolognian. 

Subspecies  1.  Earthy  Heavy  Spar. 

Earthy  Baroselenite,  Kirwaii,  I.  138.  Le  Spath  Pesant 
Terreux,  Brochant,  i.  617. 

A  Exter. 


Part  I. 

C’lassifioa-  Exter.  C7«/r.— Found  massive  j  lustre  scarcely  glim- 
tion.  mering,  or  dull ;  consists  of  earthy  particles,  which  are 
slightly  cohering  j  stains  a  little  j  feels  meagre. 

Colour  snow  white,  grayish,  yellowish,  or  reddish 
white. 

Localities,  &c. — This  a  rare  mineral.  It  has  been 
found  in  Saxony,  covering  masses  of  heavy  spar,  and  al¬ 
so  in  Derbyshire  and  Staffordshire  la  England. 

Subspecies  2.  Coaipact  Heavy  Spar. 

Compacte  Baroselenite,  Kirw.  1.  138.  Baryte  Sulfaiee 

Coinpacte,  Hauy,  ii.  303.  Id.  Broch.  i.  6i8. 

Exter.  Char. — Found  massive,  sometimes  in  kidney- 
form  or  globular  pieces,  with  cubical  impressions;  lustre 
glimmering,  sometimes  dull,  and  sometimes  weakly 
shining ;  fracture  coarse  earthy,  sometinres  uneven  ; 
fragments  not  very  sharp-edged. 

Colour  yellowish,  grayish  white,  sometimes  pale  flesh 
red  ;  opaque,  or  translucent  at  the  edges  ;  soft ;  not 
very  brittle  ;  easily  frangible  ;  feels  meagre. 

Localities,  &c. — Found  in  mineral  veins  in  Saxony, 
and  in  England  ;  in  clay  slate,  in  Savoy ;  and  we  have 
found  it  in  sand  stone  in  Northumberland. 
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four-sided  prism,  rect.angular  or  oblique  ;  3.  A  four-  Uamic 
sided  table,  rectangular  or  oblique  ;  4.  A  si.x-sided  Bcnu<. 
prism  ;  5.  A  six-sided  table  ;  and,  6.  A  long  eight- 
sided  table.  These  forms  arc  variously  modified  by 
truncations  and  bevelments,  and  they  are  differently 
grouped  together  ;  the  prisms  cross  one  another ;  the 
tables  are  attached  by  their  lateral  faces,  and  form  glo¬ 
bular  or  kidney-shaped  groups ;  surfaces  smooth,  some¬ 
times  rough  and  drusv.  Lustre  resplendent,  sliining, 
glimnrering,  or  only  diill :  internal  lustre  shining  or  re¬ 
splendent,  between  pearly  and  resinous :  fracture 
straight  foliated  ;  cleavage  threefold  ;  fragments  some¬ 
what  rhomboidal. 

Colour  commonly  white,  snow-white,  milk-white, 
grayish,  yellowish,  or  reddish  ;  in  masses  translucent ; 
in  crystals  transparent  or  semitranspar.cnt  ;  refraction 
double;  soft;  brittle.  Spec.  grav.  4.29  to  4.47,  and 
4-5- 

Chem.  Char. —  Fusible  before  the  blow-pipe  into  a 
solid  white  enamel,  which  lieing  moistened,  gives  out 
the  odour  ot  sulphurated  hydrogen.  Does  not  effer¬ 
vesce  w  ith  acids. 

Constituent  Parts. 


MINERALOGY, 


Subspecies  3.  Granular  Heavy  Sp.\r. 

Exter.  Char. — This  also  is  found  massive  ;  lustre 
glimmering,  nearly  shining,  and  pearly;  fracture  foli¬ 
ated,  or  splintery ;  fragments  blimt-edged. 

Colour  snow-white,  milk-white,  yellowish,  or  red¬ 
dish  ;  translucent ;  soft ;  not  very  brittle;  easily  fran¬ 
gible.  Spec.  grav.  3.8. 

> 

Constituent  Parts.  Klaproth. 


Barytes, 
Sulphuric  acid. 
Silica, 


60 

3°- 

16 


100 


'W'ilhering. 

Bcnrmaii. 

Baryte.s, 

67.2 

84 

Sulphuric  acid. 

32.8 

atCT, 

3 

100.0 
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Localities,  Sic. — This  is  a  very  common  mineral, 
and  particularly  in  metallic  veins  that  traverse  primi¬ 
tive  mountains.  It  accompanies  ores  of  silver,  copper, 
lead,  and  cobalt,  as  well  as  floor  .‘'par,  calcareous  spar, 
and  quartz. 

Subspecies  6.  Columnar  IlEAVt  Spar. 

I.c  Spath  Pesant  in  Barns,  Broch.  i.  631.  Raryte 
Sulphatcc  Baeilluirc,  llauv,  ii.  302. 


Localities,  &c. — Found  in  mineral  veins  in  Saxony, 
along  with  galena,  and  in  Siberia,  accompanied  by  cop- 
■per  and  silver  ores. 

Subspecies  4.  Foliated  Heavy  Spar. 

Exter.  Char. — Found  massive,  and  in  kidney-shaped, 
globular,  and  cellular  pieces,  composed  ot  four-sided 
tables,  or  lenses,  with  a  drusy  surface;  lustre- glimmer¬ 
ing  or  shining,  between  pearly  and  vitreous  ;  Iracture 
curved  foliated,  sometimes  splintery ;  fragments  not 
very  sharp-edged,  sometimes  wedge-shaped. 

Colour  yellowish,  reddish,  or  grayish  white,  some¬ 
times  flesh  or  brownish  red  ;  translucent  ;  solt  ;  not 
very  brittle  ;  easily  frangible. 

Localities,  &c. — Is  not  uncommon  In  mineral  veins ; 
sometimes  also  in  beds.  In  many  countries.  It  is  also 
found  in  Britain. 

Subspecies  5.  Common  He.wy  Spar. 
Foliated  Baroselenite,  Kirw.  i.  140.  Broth,  i.  624. 

Exter.  Char. — This  mineral  is'  found  in  massex,  o** 
disseminated,  and  very  often  ci-ystalli/.ed.  It.s  princi¬ 
pal  forms  are,  I.  A  double  four-sided  pyramid  ;  2.  A 


E.vter.  Char. — Found  always  crystallized  :  I.  In  ob¬ 
lique  four-sidc<l  prisms;  2.  The  same  prism  terminated 
by  an  acute  l)evclment ;  3.  The  same  prism  terminated 
by  .a  four-side<l  pyramid  placed  on  the  lateral  edges  , 
and,  4.  .1  si.x-sidcd  i)rism  bevelled  at  tlic  extremity.  Tin- 
crystals  arc  acicular,  and  are  grouped  togetber  in  bun¬ 
dles;  surface  sliining,  or  weakly  -liiiiing;  internal  lo'tic 
shining;  longitudinal  frarturc  radiated;  ciois  fr.icturr 
even.  Fragments  rhomhoidal. 

Colour  silvery,  grayidi  or  grecnidi  white  ;  translu¬ 
cent  ;  soft,  and  hritllr. 

Localities,  £<c. —  Found  in  S.axony,  and  D.  i  by-hlre 
in  EnglamI,  accompanied  by  otiicr  varieties  of  heavy 
spar,  quartz,  and  floor  spar. 

Subspecies  7.  Prism.vtic  IItavy  Spar. 

Exter.  Char. — I'oniid  massive,  and  frequently  trv  • 
stallized.  Tlie  usual  forms  are,  I.  An  obliqut  four  si 
ded  prism,  lavelled  at  llic  extremitif. ;  2-  .\n  oblique 
four-sided  prism,  terminated  by  a  four-sided  pyramid 
placed  on  tlie  lateral  edges  ;  3.  An  clor^piled  octibc 
dron  ;  and,  4.  \  six  sided  prism.  Lustre  sLining  or  r{ 
splendent,  between  resinous  and  {ic-atly  ;  fracture  folia¬ 
ted  ;  cleavage  threefold. 


2o8  .miner 

Stiontkh  Colour  yeHowIsh,  greenish,  or  pearl  gray,  sometimes 
genus,  pale  blue,  and  rarely  flesh  red  ;  translucent  j  when  cry- 
'  stallized,'  transparent  j  soft,  and  not  very  brittle  j  very 

•easily  frangible. 

Localities,  &c. — Sometimes  found  In  mineral  veins, 
as  in  Saxony. 

Subspecies  8.  Bolognian  Heavy  Spar. 

Le  Spatk  de  Bologne,  Brochant,  i.  633.  Striated  or 
fibi'ous  heavy  spar,  Kirwan,  i.  141.  Baryte  sulfatee 
radiie,  Hauy,  ii.  302. 

Exter.  Char. — This  is  found  In  rounded  pieces;  ex¬ 
ternal  surface  uneven,  dull,  or  glimmering  ;  internal 
lustre  shining,  or  weakly  shining,  between  adamantine 
and  pearly  ;  fracture  radiated,  parallel,  diverging,  or 
fibrous,  sometimes  foliated  ;  fragments  splintery,  some¬ 
times  rhomboldal. 

Colour,  smoke  or  yellowish  gray  ;  translucent,  soft, 
very  brittle,  and  easily  frangible. 

Chcm.  Char. — This  mineral  has  been  long  knowrt 
by  its  property  of  shining  in  the  dark,  after  being 
heated.  Other  heavy  spars,  indeed,  have  a  similar  pro¬ 
perty. 

Constituent  Parts.  Arvidson. 


Sulphate  of  barytes, 

62. 

Silica, 

15- 

Alumina, 

14-75 

Gypsum, 

6. 

Oxide  of  iron, 

•25 

Water, 

2. 

100.00 

Localities,  &c. — This  mineral  is  found  at  Monte 
Paterno  near  Bologna  in  Italy,  In  rounded  masses, 
which  have  an  uneven  surface  :  they  are  imbedded  in 
an  argillaceous  or  marly  rock,  which  is  a  kind  of  amyg¬ 
daloid,  and  from  which  they  are  detached  by  the  action 
of  the  waters. 


VIII.  STRONTIAN  Genus. 

1.  Species.  Strontites,  Carbonate. 

La  Strontianite,  Brochant,  1.  63  y.  Id.  Klrw.  i.  332. 

Strontiane  Carbonatee,  Hauy,  ii.  32^. 

Essen.  Char. — Soluble  in  nitric  acid  with  eflerves- 
eence ;  paper  dipped  in  the  solution,  and  dried,  burns 
with  a  purple  flame. 

Exter.  Char. — Found  massive,  and  sometimes  cry- 
3ta]li2ed  in  needles,  which  are  grouped  together ;  form 
of  the  crystals  a  regular  six-sided  prism  ;  lustre  weak¬ 
ly  shining,  or  only  glimmering  ;  internal  lustre  shin¬ 
ing,  and  weakly  shining,  between  resinous  and  pearly  ; 
fracture  radiated,  straight,  diverging,  or  fibrous  ;  cross 
fracture  fine  grained,  uneven,  or  splintery  ;  fragments 
wedge-shaped,  or  sharp-edged. 

Colour  asparagus  green,  greenish,  whitish,  or  yel¬ 
lowish  gray  ;  translucent ;  semlhard,  brittle  and  easily 
frangible  ;  feels  a  little  greasy.  Spec.  grav.  3.4  to 
3-67. 

Chem.  Char. — Before  the  hlow-plpe  whitens  without 
fiislon,  and  afterwards  exposed  to  the  air,  falls  to 
powder. 

n 


A  L  O  G  Y, 

Constituent  Parts. 

Klaproth. 

Strontites,  69.5 

Carbonic  acid,  30. 

Water,  .j 


100.0 

Localities,  &c. — This  mineral  has  been  hitherto 
found  only  at  Strontian  in  Scotland,  in  a  lead  vein 
which  traverses  a  gneiss  rock.  It  Is  said  also  to  have 
been  found  at  Leadbills. 

2.  Species.  Celestine,  Sulphate  of  Strontites^ 

La  Celestine,  Brochant,  i.  640.  Strontiane  sidfate'e^ 

Hauy,  ii.  313. 

Essen.  Char. — Divisible  into  a  rhomboldal  prism, 
with  angles  of  about  105°  and  75°;  gives  a  light  red 
Colour  to  the  blue  part  of  the  flame  produced  by  the 
blow-pipe. 

Exter.  Char. — Primitive  form  of  its  crystals  a  rect¬ 
angular  prism,  w'bose  bases  are  rhombs  ;  integrant  mole¬ 
cule  a  triangular  prism  with  square  bases.  The  forms 
under  which  it  generally  appears  are  four  or  six-sided 
prisms,  which  are  terminated  by  a  two-sided  bevelment, 
a  four-sided,  or  an  eight-sided  pyramid. 

This  species  has  been  divided  into  two  subspecies  ? 
I.  fibrous;  and,  2.  foliated. 

Subspecies  i.  Fibrous  Celestine. 

Exter.  Char. — Found  massive  or  crystallized  ;  lustre 
of  the  longitudinal  fracture  shining  ;  that  of  the  cross 
fracture,  weakly  shining  .between  pearly  and  resinous. 
Longitudinal  fracture  foliated  ;  cross  fracture  fibrous, 
curved  ;  fragments  splintery  ;  rather  blunt-edged. 

Colour  indigo  blue,  bluish  gray,  and  sometimes  with 
whitish  bands,  or  with  yellowish  brown  spots  ;  translu¬ 
cent  ;  soft,  and  easily  frangible.  Spec.  grav.  3.83. 

Constituent  Parts.  Klaproth. 

Strontites,  38 

Sulphuric  acid  and  oxide  of  iron,  42 

100 

Localities,  &c. — Has  been  found  in  Pennsylvania  la 
America,  and  near  Toul  in  France. 


Pelletier. 

62 


30 

8 


100 


Part 


Classifica¬ 

tion. 


Subspecies  2.  Foliated  Celestine. 


Exter, Char. — This  is  also  found  massive  and  crystal¬ 
lized  ;  lustre  weakly  shining,  or  shining  ;  that  of  the 
crystals  resplendent ;  fracture  foliated,  straight,  or  radi¬ 
ated  ;  cleavage  threefold. 

Colour  milk-white,  grayish,  and  bluish-white  :  semi¬ 
transparent,  or  translucent;  semi-hard ;  very  easily  fran¬ 
gible. 

The  following  are  the  constituent  parts  of  a  variety 
of  sulphate  of  strontites,  which  is  found  at  Mont  JNIar- 
tre  near  Paris. 


Sulphate  of  strontites. 
Carbonate  of  lime, 
Oxide  of  iron, 


91.42 

8-33 

'25 

100.00* 


*  Vauque. 
tin.  Jour, 
de  Mines, 
K°S3- 


Localities,  V-  3SS' 


Part  1. 

Classifica¬ 

tion. 

- - ^ - 
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Localities,  &c.-— Tins  variety  is  found  in  great  abun¬ 
dance  near  Bristol  in  England,  where  the  sulphate  of 
stroiitites  was  first  discovered  by  Mr  Clayfield.  It  has 
been  since  found  in  fiicily,  where  it  is  accompanied 
'  with  fibrous  gypsum  and  native  sulphur. 

SECOND  CLASS.  SALTS. 

1.  Genus.  SULPHATES. 

I.  Species.  Native  Vitriol. 

Mixed  vitriol,  or  sulphate  of  iron,  copper  and  xinc. 

Kirwan,  ii.  24.  Vitriol  Natif,  Brochant,  ii.  2. 

Ex'ter.  Char. — This  mineral  is  found  massive  or  dis¬ 
seminated,  and  also  in  a  stalactitical,  cylindrical,  and 
capillary  form  ;  internal  lustre  shining,  or  weakly  shin¬ 
ing,  between  silky  and  vitreous  •,  external  surface  rough 
and  uneven  j  fracture  usually  fibrous,  sometimes  foliat¬ 
ed. 

Colour  grayish,  or  yellowish  white,  sometimes  differ¬ 
ent  shades  of  sky  blue  5  the  colour  varies  by  exposure  to 
the  air.  Soft  j  semi-transparent  or  translucent  j  taste 
sour  and  astringent. 

Chem.  Char. — These  are  different,  according  to  the 
proportions  of  the  constituent  parts.  Before  the  blow¬ 
pipe,  sulphurated  hydrogen  gas  is  given  out ;  the  iron 
is  detected  by  giving  a  black  colour  to  the  solution  of 
nut  galls  j  the  copper,  by  immersing  a  plate  of  iron  ; 
and  the  zinc,  by  a  white  efflorescence,  which  appears' 
when  the  native  salt  is  exposed  to  the  air. 

This  substance  is  a  mixed  salt,  composed  of  the  sul¬ 
phates  of  iron,  zinc  and  copper,  in  variable  propor¬ 
tions,  so  that  its  appearance  and  characters  must  also  be 
variable. 

Localities,  &c.— Native  vitriol  is  not  uncommon  hi 
mountains  of  clay  slate  which  contain  metallic  ores,  and 
particularly  those  of  copper  and  iron  pyrites,  and 
blende  j  by  the  decomposition  of  which  it  is  formed. 
It  is  found  in  Bohemia,  Saxony,  and  Hungary,  as  well 
as  in  the  mines  of  Britain,  where  such  metallic  ores 
abound. 

The  native  sulphate  of  iron  is  common  in  coal  mines 
which  contain  iron  pyrites,  as  in  many  of  the  coal 
mines  of  Britain.  The  substance  is  very  abundant 
in  the  earl  of  Glasgow’s  coal  mines  near  Paisley, 
where  the  manufacture  of  copperas,  by  purifying 
and  crystallizing  the  native  salt,  has  been  long  car¬ 
ried  on. 

Uses. — The  mixed  substance,'native  vitriol,  can  only 
be  employed  to  any  useful  purpose,  by  obtaining  the 
different  salts  in  a  separate  form.  The  uses  of  these 
salts  are  well  known  in  various  arts,  but  particularly  in 
dyeing,  and  some  of  them  in  medicine. 

2.  Species.  Native  Alum. 

Alum,  Kirwan,  ii.  13.  L'Alun  Natif  Brochant,  ii.  6. 

Alumine  SulfaUc  alkaline,  Hauy,  ii.  387,  388. 

F.xter.  Char. — Native  alum  is  usually  found  in  small 
capillary  crystals,  sometimes  adhering  to  otlier  minerals, 
and  very  rarely  in  stalactitical  masses.  The  form  of 
the  crystal  of  alum  is  the  regular  octahedron,  which  is 
Usually  obtained  artificially.  Externally  it  is  dull,  or 
slightly  glimmering,  but  internally  shining,  with  a 
VoL.  XIV.  Part  1. 
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silky  or  vitreous  lustre ,  fracture  fibrous ;  very  soft  j 
taste  astringent. 

Chem.  Char. — Before  the  blow’-pipc  melts  easily  in 
its  water  of  crystallization,  then  froths  up,  and  becomes 
a  white  spongy  mass. 

Alum  is  a  triple  salt,  a  sulphate  of  alumina  and  pot¬ 
ash.  It  rarely  happens  tliat  all  the  three  Ingredients 
exist  together  in  nature.  The  pot.ish  is  usually  added 
during  the  preparation  of  artificial  alum. 

According  to  the  examination  of  native  alum  by 
Klaproth,  from  the  alum  cavern  at  Cape  Mi«eno  near 
Naples,  it  appears  that  from  1000  lbs.  of  the  material 
furnished  by  nature,  470  lbs.  may  be  obtained,  having 
the  requisite  quantity  of  potash  ;  and  by  an  addition  of 
potash  to  promote  the  crystallization,  290  lbs.  more  may 
be  obtained.  Analyt.  Ess.  i.  268.  The  following  is 
the  analysis  of  the  aluminous  schlstus  from  Freytnwalde 
by  the  same  chemist. 

Alumina, 

Oxide  of  iron,  7-50 

Potash,  .23 

Sulphuric  acid  and  water  of  crystallization,  77. 

100.00* 

Localities,  &c. — Native  alum  is  found  in  those  pla¬ 
ces  where  the  aluminous  stones,  already  described,  a- 
bound,  as  in  the  neighbourhood  of  volcanoes,  and  in 
coal  mines.  An  extensive  alum  manufactory  has  been 
carried  on  for  several  years  with  great  skill  and  success, 
at  Lord  Glasgow’s  coal  work  near  Paisley,  mentioned 
above.  The  materials  are  obtained  from  the  rubbl^h  in 
the  old  w’astes,  which  consists  of  the  aluminous  schistus 
from  the  roof  and  pavement  of  the  coal.  These  mines 
also  abound  with  iron  pyrites  •,  and  from  the  <lecompo- 
sition  of  all  these  substances  the  native  vitriol  and  na¬ 
tive  alum  are  obtained. 

Uses. — The  uses  of  alum  in  various  arts  are  too  well 
known  to  require  any  enumeration. 

3.  Species.  Mountain  Butter. 

La  Bcurre  de  Montague,  Broch.  ii.  10. 

Exfer.  Char. — Found  massive  j  infernal  lustre  strong¬ 
ly  glimmering,  waxy  j  fracture  foliated  ;  fragment.-' 
blunt-cdged. 

Colour  grayish  white,  suljdiur  yellow,  or  yellowish 
brown  j  translucent  at  the  edges  j  feels  greasy  •,  taste 
astringent. 

Localities,  &c. — This  species  is  found  in  similar  .-.itu- 
ations  with  the  former.  In  its  native  repository  it  is 
nearlv  as  soft  as  butter,  and  has  something  of  the  ap¬ 
pearance,  from  which  it  has  its  name.  Perhajts  it  ought 
to  be  considered  merely  as  a  variety  of  the  fuiiiu  r.  'I'he 
same  rem.ark  may  be  applied  to  another  variety  called 
plumose  alum. 

4.  Species.  CaPII.LAIIY  Sai  t.  Sulphate  of  .'lagnesia. 

Lc  Scl  Capillairc,  Brorh.  ii.  8.  llaar  Saks,  or  Hair 

Salt,  of  the  Germans. 

Ester.  Char. — This  salt  is  always  found  in  fine  rapiS 
lary  crystals,  so  closely  united  together  a-;  to  form  a 
compact  mas-s  j  lustre  shining,  or  weakly  shining,  silky ; 
fractore  fibrous.  ■* 
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Colour  white,  sometimes  greeufsb,  grayish,  or  yellow¬ 
ish  ;  translucent,  friable  ;  taste  astringent. 

Constituent  Parts. — This  salt  was  supposed  to  be  a 
plumose  or  native  alum  j  but  it  appears  from  the  analysis 
of  Klaproth,  to  be  a  sulphate  of  magnesia,  with  a  small 
proportion  of  iron.  We  have  examined  a  similar  ca¬ 
pillary  salt  from  the  coal  mines  near  Paisley,  which  also 
appeared  to  be  a  sulphate  of  magnesia,  but  with  a 
greater  proportion  of  sulphate  of  iron. 

Localities,  &c. — This  native  salt  is  found  in  similar 
situations  with  the  former  species. 

5.  Species.  Native  Epsom  Salt,  or  Sulphate  of 
Magnesia. 

LeScl  amerNatif  Broch.  li.  it.  Epsoin  Salt,  Kir.  ii.  1 2. 

.Exter.  Char. — The  characters  already  given  of  the 
former  species  are  equally  applicable  to  this,  except¬ 
ing  that  it  is  said  to  exist  sometimes  in  an  earthy  form, 
when  it  has  a  dull  appearance. 

Localities,  &c. — Found  in  a  state  of  efflorescence  on 
limestone,  porphyry,  sandstones  ;  and  it  exists  in  solu¬ 
tion  in  many  mineral  waters,  as  in  that  of  Epsom  in 
England,  from  which  it  has  its  name.  This  salt  also 
constitutes  part  of  the  efflorescence  which  is  observed 
on  walls  built  with  lime. 
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lucent  j  soft  j  easily  frangible  or  friable  j  taste  saline,  Classifica- 
coolinsf.  tion. 

O 


Constituent  Parts,  Klaproth. 


Nitrate  of  potash,  42-55 

Muriate  of  potash,  .20 

Sulphate  of  lime,  25.45 

Cai’bonate  of  lime,  30-40 

Loss,  1.40 
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Exter.  Char.  Stc. — Native  nitre  is  found  in  Italy 
near  Molfetta,  in  Naples,  fj;om  ivhicll  that  analyzed 
by  Klaproth  was  obtained,  and  which  is  disposed  in 
small  beds,  or  more  rarely  in  veins,  on  limestone.  Na¬ 
tive  nitre  is  also  not  uncommon  in  Hungary,  Spain, 

France,  and  Peru,  in  which  latter  country,  and  in  the 
East  Indies,  where  It  is  very  abundant,  it  is  found  ef¬ 
florescent  on  the  surface  of  the  ground  at  certain  seasons 
of  the  year. 

Lses. — The  uses  of  nitre  for  some  economical  pur¬ 
poses,  in  various  arts,  in  medicine,  but  particularly  in 
the  manufacture  of  gunpowder,  are  well  known. 


III.  Genus.  MURIATES. 


6.  Species.  Native  Glauber  Salt,  or  Sulphate 
of  Soda. 

Glauber  Salt,  KIrw.  ii.  9.  Le  Scl  de  Glauber  Eiattf, 

Broch.  ii.  14. 

Exter.  Char. — This  salt  is  sometimes  found  massive 
or  earthy,  rarely  stalactitical  or  crystallized.  The  crystals 
are  often  acicular,  or  in  irregular,  six-sided  prisms,  ter¬ 
minated  by  a  three-sided  pyramid,  placed  on  the  lateral 
edges  or  sides.  Lustre  shining,  vitreous  ;  but  exposed 
to  the  air  becomes  dull.  Fracture  uneven  ;  that  of  the 
crystals  conchoidal.  Fragments  blunt-edged. 

Colour  yellowish  or  grayish  white  ;  opaque  or  trans¬ 
parent  j  brittle  ;  taste  cooling  or  bitter. 

Localities,  &c. — This  salt  is  usually  found  in  the 
neighbourhood  of  mineral  springs  which  hold  common 
salt  In  solution,  from  the  decomposition  of  which,  and 
the  combination  of  Its  base  with  sulphuric  acid,  it  is  ob¬ 
tained.  It  is  not  unfrequent  on  the  banks  of  salt  lakes, 
and  In  a  state  of  efflorescence  on  sandstone,  marl,  some¬ 
times  oil  the  surface  of  the  ground,  and  sometimes  on 
walls  built  with  stone  and  mortar.  It  is  found  in  most 
countries  in  the  world. 

II.  CiENus.  NITRATES. 

I.  Species.  Native  Nitre,  or  Nitrate  of  Potash. 

NiVre,  Kirw.  ii.  25.  Ze  Nitre  Broch.  ii.  ly.  Po^ 

tasse  NitratSc,  Hauy,  ii.  346.  Saltpetre. 

Essen.  Char. — Does  not  deliquesce,  and  detonates 
with  a  combustible  body. 

Exter.  Char.  — Thissalt  is  commonly  found  superficial, 
in  acicular  crystals,  rarely  massive,  and  more  rarely  cry¬ 
stallized  in  six-sided  prisms  j  lustre  shining,  vitreous  j 
fracture  conchoidal  ■,  fragments  sharp-edged. 

Colour  snow  white,  grayish  or  yellowish  white  j  trans-- 


I.  Species.  Rock  Salt. 

Common  Salt,  Sal  Gem,  KIrw.  ii.  31.  Le  Sel  dc  Cui¬ 
sine,  Broch.  ii.  20.  Soude  Muriatic,  Hauy,  ii.  356. 

Essen,  Char. — Soluble  in  water,  and  divisible  into 
cubes. 

This  species  is  divided  into  two  subspecies :  i.  folia¬ 
ted,  and  2.  fibrous  rock  salt. 

Subspecies  i.  Foliated  Rock  Salt. 

Le  Scl  Gcmme  Lamelleux,  Broch.  ii.  2i.  Lamellar  Sal 
Gem,  Kirw.  ii.  32.  Soude  Muriatic,  Arnorphe, 
Hauy,  ii.  359. 

Exter.  Char. — Usually  found  massive  In  considerable 
beds,  sometimes  disseminated  in  large  masses,  or  kidney- 
form,  stalactitical,  or  crystallized  in  perfect  cubes  j  sur¬ 
face  of  the  crystals  smooth  5  lustre  shining,  vitreous  j 
fracture  foliated  j  cleavage  threefold  and  rectangular  ; 
fragments  cubic. 

Colour  grayish,  yellowish,  or  reddish  white,  flesh  or 
brownish  red;  transparent  or  translucent;  soft;  streak 
grayish  white  ;  taste  saline. 

Chem.  Char. — This  salt  decrepitates  violently  when 
thrown  on  burning  coals. 


Constituent  Parts. 


Kirwan. 

Bergman. 

Soda, 

35 

42 

Muriatic  acid. 

40 

52 

Water, 

25 

6 

100 

100 

The^  above  are  the  analyses  of  pure  salt ;  for  as  it  is 
found  in  nature.  It  contains  several  other  Ingredients. 

Localities,  &c. — Foliated  rock  salt  constitutes  a  pe¬ 
culiar  kind  of  stratiform  mountain,  in  which  it  usu¬ 
ally 
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Clnssifica  alternates  with  beds  cf  clay,  which  are  more  or 
less  penetrated  with  salt.  It  is  also  accompanied  with 
Y— -  gypsum,  sandstone,  limestone.  It  is  sometimes  also  found 
in  veins. 

Rock  salt  is  found  in  most  countries  of  the  world  ; 
the  most  celebrated  mines  are  those  of  Wiliczka,  which 
have  been  wrought  for  500  years.  There  are  mines  of 
this  mineral  in  Poland,  Silesia,  and  in  Bavaria  and  Si¬ 
beria  ;  at  Cordova  in  Spain  it  eonstitutes  an  entire 
mountain,  four  or  five  hundred  feet  high.  Rock  salt  is 
also  found  in  abundance  in  Cheshire  in  England.  It 
is  found  also  in  Africa,  Asia,  as  well  as  in  North  and 
South  America. 

Subspecies  2.  Fibrous  Rock  Salt. 

Fibrous  Sal  Gent,  Kirw.  ii.  32.  Le  Sel  Gemme  Fi- 

breux,  Broch.  ii.  25.  Soude  Mvriatee  Fibrcuse, 

Hauy,  ii.  379. 

Exter.  Char. — This  variety  is  found  massive,  in  small 
wedge-shaped  veins  ;  lustre  glimmering,  rarely  weakly 
shining  j  fracture  fibrous,  curved  parallel  or  divergent  j 
fragments  wedge-shaped,  with  sharp  edges. 

Colour  grayish  white,  yellowish  or  pearl  gray,  la¬ 
vender  blue,  violet  blue,  or  flesh  red  ;  varies  botween 
translucent  and  semitransparent.  The  other  characters 
of  fibrous  rock  salt  correspond  with  those  of  the  pre¬ 
ceding  subspecies,  and  It  is  found  in  similar  situations 
accompanying  it. 

2.  Species.  Sea  Salt. 

This  salt  can  perhaps  scarcely  be  considered  as  a  se¬ 
parate  species.  It  is  found  on  the  shores  of  the  ocean, 
or  of  salt  lakes  during  the  dry  seasons  of  the  year,  in 
consequence  of  the  evaporation  and  diminution  of  the 
water  which  holds  it  in  solution. 

Uses. — The  various  uses  of  salt  in  domestic  economy 
and  many  of  the  arts  are  well  known. 

3.  Species.  Native  Sal  Ammoniac. 

Sal  Ammoniac,  Kirw.  ii.  33.  Lc  Sel  Ammoniac  2^a- 

tif,  Broch.  ii.  27.  Amrnoniaque  Muriatic,  Hauy,  ii. 
380. 

Essen.  Char. — Entirely  volatile  by  the  application  of 
heat. 

Exter.  Char. — Most  commonly  found  in  superficial 
layers,  or  efflorescent ;  sometimes  also  massive  or  st.a- 
lactltical,  and  rarely  crystallized.  Primitive  form  of 
its  crystals  a  regular  octahedron  j  integrant  molecule  a 
regular  tetrahedron.  The  crystals  are  described  to  be  in 
the  form  of  cubes,  six-sided  pyramids,  and  dodecahedral ; 
lustre  shining,  often  only  glimmering  or  dull  and  vitre¬ 
ous.  Fracture  even  j  fragments  sbarp-cdg<‘d. 

Colour  white,  grayish,  or  yellowish  •,  soft,  and  often 
friable  j  taste  saline,  pungent,  and  bitter. 

Chem.  Char. — Very  soluble  in  water,  producing  a 
considerable  degree  of  cold  ;  rubbed  with  lime,  gives 
out  a  pungent  odour  of  ammonia. 

Constituent  Parts.  Klaproth. 

Muriate  of  .ammonia,  77.5 

Sulphate  of  ammonia,  2.5 
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Localities,  &c.— This  salt  is  a  volcanic  production.  Salts, 
and  found  deposited  in  the  cavities  of  lava,  as  on  Ve-  — — v- ■  -» 
suvius  and  .^tna,  and  in  the  Lipari  islands.  It  is  also 
met  with  in  Iceland,  in  Persia,  and  difierent  places  of 
Asia.  The  substance  analyzed  by  Klaproth  was  from 
Tartary.  This  salt  has  also  been  discovered  in  the 
neighbourhood  of  coal  minas  in  Britain,  which  have 
been  accidentally  on  fire.  Sal  ammoniac  from  Egypt 
may  be  considered  rather  as  an  artificial  production. 

IV.  Genus.  CARBONATES. 

I.  Species.  Native  Soda,  or  Carbonate  of  Soda. 

Natron,  Kirw.  ii.  6.  D Alkali  Mineral,  Broeb.  ii.  30. 

Soude  Carbonatfe,  Hauy,  ii.  373. 

Essen.  C>^ar.— Soluble  in  water,  and  effervesces  with 
nitric  acid. 

Exter.  Char. — Found  in  small  particles,  whicli  are 
usually  in  the  state  of  powder  j  is  dull  and  meagre  to 
the  touch. 

Colour  grayish  white,  or  yellowish  gray  j  taste  sharp  • 

alkaline. 

Chem.  Char, — Very  fusible  before  the  blow-pipe*,  the 
solution  renders  vegetable  blues  green. 

The  following  are  the  constituent  parts  of  Egyptian 
natron  or  soda,  analysed  by  Klaproth. 


Carbonate  of  soda, 

32.6 

Sulphate  of  soda, 

20.8 

Muriate  of  soda. 

^5* 

AVater, 

31.6 

1 00.0 

Localities,  &c.— Native  soda  is  found  on  the  surface 
of  the  soil,  or  on  the  borders  of  lakes  which  evaporate 
during  the  summer,  in  Egypt,  where  it  has  been  long 
collected,  and  known  under  the  name  of  7iatron.  In  the 
neighbourliood  of  Debreezin  in  Hungary,  it  is  found 
efflorescent  on  a  heathy  soil in  Bohemia,  in  decom¬ 
posed  gneiss  rock,  where  it  Is  annually  collected  in  con¬ 
siderable  quantity  in  the  spring  of  the  year.  Natron 
is  also  found  near  Naples,  in  Pej-sla,  Bengal,  and 
China.  It  exists  also  in  solution  in  many  mineral 
waters. 

Uses. — This  salt  is  \-cry  extensively  employed  in 
many  arts. 

Another  variety  of  native  soda  has  l>eeii  described. 
This  is  in  the  form  of  radiated  masses,  which  are  com¬ 
posed  of  acicuiar  crystals.  It  seems  to  be  a  purer  car¬ 
bonate  of  soda.  Tlie  following  art*  the  constituent  part* 
according  to  the  analysis  of  Klaproth. 


Soda, 

37- 

Carbonic  acid. 

3«* 

Water, 

22.5 

Sulphate  of  soda, 

2-5 

100.0 


2.  Species.  Native  Magnesia,  or  Carbonate  tf 
Magnesia. 

A  pretty  pure  carbonate  of  magnesia,  discovervd  by 
Dr  .Mitchell ;  and  another  which  contains  an  admi.\ture 
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Salts.  silica  discovered  by  Globert,  has  been  already  de- 
»— r-y— ^  scribed  under  the  magnesian  genus,  species  I.  which 
see. 

V.  Gentjs.  borates. 

I.  Species.  Borax. 

Id.  Klrw^.  ii.  37.  Borax  Hafiy,  Broch.  ii.  33.  Soude 

Boratee,  Haiiy,  ii.  366. 

Essen.  Char. — Taste  sweetish  j  fusible  with  consider¬ 
able  intumescence  into  a  vitreous  globule.  ' 

Ex'ter.  Char. — This  salt  is  found  massive  and  disse¬ 
minated,  but  most  frequently  crystallized  ;  the  forms  are 
a  six-sided  prism  with  the  two  opposite  faces  broader  j 
the  same  prism  having  its  lateral  edges  truncated,  or 
'  having  its  too  narrow  terminal  edges  truncated  ;  the 
crystals  are  usually  imbedded  in  an  earthy  mass  •,  sur¬ 
face  a  little  rough,  sometimes  smooth,  and  usually  co¬ 
vered  with  a  white  earthy  crust  j  lustre  shining,  waxy  j 
fracture  foliated. 

^  Colour  grayish  white,  yellowish  or  greenish  •,  semi¬ 

transparent,  or  only  translucent  j  refraction  double  j  soft} 
brittle}  greasy  to  the  feel.  Spec.  grav.  1.740. 

Constituent  Parts.— W  hen  boi'ax  is  purified,  it  is  a 
compound  of  soda  and  boracic  acid }  but  in  its  na¬ 
tive  state  it  is  always  contaminated  with  earthy  mat¬ 
ters. 

,  Localities,  &c. — Borax  is  brought  from  Persia  and 
Thibet.  According  to  some  travellers,  it  is  got  from 
the  waters  of  a  lake  by  evaporation  in  the  open  air } 
but  according  to  others  it  is  ready  formed  on  the 
borders  of  the  lake,  where  common  salt  is  also  col¬ 
lected. 

Uses. — Borax  is  still  farther  purified  after  it  Is 
brought  to  Europe,  for  the  purposes  of  employing  it  In 
the  arts,  particularly  as  a  flux  in  metallurgical  opera¬ 
tions. 

2.  Species.  Boracite,  or  Borate  of  Magnesia. 

Boracite,  Kirw.  i.  172.  Id.  Brochant,  I.  589. 

Exter.  Char. — Always  found  crystallized  :  i.  In 
cubes,  having^  the  edges  and  four  of  the  angles  trunea- 
ted }  2.  The  cube,  having  all  the  edges  and  angles 
truncated.  When  these  truncations  are  increased  on 
the  edges,  a  dodecahedron  is  nearly  formed,  or  when 
they  increase  on  the  angles,  the  resulting  form  is  an  oc¬ 
tahedron.  Surface  of  the  crystals  smooth,  sometimes 
rough  }  lustre  shining  or  resplendent }  internal  lustre 
shining,  resinous}  fracture  conchoidal}  fragments  sharp- 
edged. 

Colour  ash  or  yellowish  gray,  grayish  or  greenish 
white  }  semitransparent  or  translucent,  oftener  opaque  } 
seniihard  }  rather  easily  frangible.  Spec.  grav.  2.56. 

Chem  Char. — Melts  befoie  the  blow-pipe,  froths  up, 
and  yields  a  yellowish  enamel,  on  which  small  rough 
points  appear,  and  are  thrown  off  like  sparks  by  conti¬ 
nuing  the  heat. 
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Phys.  Char. —  Boracite  has  the  property  of  becoming, 
electric  by  heat,  and  exhibiting  both  kinds  of  electri¬ 
city  by  opposite  points.  These  electric  poles  are  the 
extremities  of  the  axes  of  the  cube,  each  axis  giving 
out  at  one  extremity  positive,  and  at  the  other  negative 
electricity. 

Localities,  &c — This  mineral  has  been  only  found 
at  Lunebourg  in  Lower  Saxony,  in  a  mountain  compo¬ 
sed  almost  entirely  of  foliated  gypsum,  in  which  the  de¬ 
tached  crystals  are  imbedded. 

VI.  Genus.  FLUATES. 

I.  Species.  Cryolite, or  Pluateof  Soda  and  Alumina.. 

/</.  Brochant,  II.  505.  Alumine  Fluatee  Alkaline, * 

ii.  398. 

Exter.  Char — Found  massive }  lustre  shining,  vitre¬ 
ous  }  fracture  foliated  }  fragments  cubical. 

Colour  grayish  white  }  translucent }  immersed  in  wa¬ 
ter,  transparent }  semihard  }  streak  snow-white.  Spec, 
grav.  2.94. 

Chem.  Char. — Melts  in  the  flame  of  a  candle,  and 
from  its  easy  fusibility  it  derives  its  name.  It  then  be¬ 
comes  hard,  and  is  changed  into  a  slag,  which  is  some¬ 
what  elastic.  Soluble  with  effervescence  in  sulphuric 
acid,  and  gives  out  white  vapours  that  corrode  glass. 

Constituent  Parts. 

Klaproth.  Vauquclin. 
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Localities,  &c. — Cryolite  was  brought  to  Copenha¬ 
gen  from  Greenland,  but  nothing  is  known  of  its  re¬ 
pository  (b). 

THIRD  CLASS.  COMBUSTIBLES. 

I.  Genus.  SULPHUR. 

I.  Species.  Native  Sulphur. 

Id.  Kirwan,  II.  69.  Le  Soufre  Natif,  Brochant,  ii.  37. 

This  .species  is  divided  into  two  subspecies  }  i.  Com¬ 
mon  }  2.  Volcanic  native  sulphur. 

Subspecies 


(b)  Boracite  and  ci-yolite  do  not  certainly  possess  all  the  characters  that  entitle  them  to  a  place  among  the 
salts }  but  as  magnesia  is  the  predominant  base  of  the  one  and  soda  of  the  other,  it  was  thought  better  to  intro¬ 
duce  them  here  than  to  multiply  divisions. 
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Subspecies  i.  Common  Native  Sulphur, 

Essen,  C//ar.— The  sulphurous  odour  wlien  heated  j 
colour  yellow.  ,  , 

Exter.C/iar. — Sulphur  is  found  massive, disseminated 
in  superficial  layers,  or  crystallized.  Primitive  form  of 
its  crystals  is  an  octahedron,  whose  sides  are  scalene  tri¬ 
angles  j  the  Integrant  molecule  is  an  Irregular  tetrahe¬ 
dron.  The  usual  forms  of  the  crystals  are,  i.  That  of 
the  primitive  form,  in  which  two  four-sided  oblique- 
angled  pyramids  are  joined  base  to  base,  of  which  the 
common  base  is  a  rhomb,  whose  two  diagonals  are  as 
5  to  4  •,  2.  The  same  form  having  its  summits  truncat¬ 
ed  j  3.  The  first  form  having  its  summit  surmounted  by 
an  obtuse  four-sided  acumination,  set  on  the  lateral 
faces ;  4.  Or,  having  the  common  case  truncated  j  or, 
5.  Having  its  obtuse  lateral  edges,  truncated  ;  or,  6. 
Having  the  obtuse  angles  of  the  common  base  truncat¬ 
ed.  The  crystals  are  of  various  sizes,  most  frequently 
grouped  :  surface  smooth  j  lustre  resplendent ;  internal 
lustre  shining,  or  weakly  shining,  between  resinous  and 
adamantine  j  fracture  fine  grained,  uneven,  sometimes 
concholdal  or  splintery  j  fragments  sharp-edged. 

Colour  yellow,  greenish,  or  gi-ayish  yellow  j  translu¬ 
cent  or  semitransparent ;  refraction  double  ;  soft ;  brit¬ 
tle,  and  very  easily  frangible  ;  gives  out  by  rubbing  a 
sulphureous  smell.  Spec.  grav.  19.9  to  2.03. 

Ckem.  Char. — Burns  with  a  peculiar  blue  flame,  and 
gives  out  a  pungent  odour,  which  is  well  known. 

Native  sulphur  is  not  always  pure  j  It  is  often  conta¬ 
minated  with  earthy  matters. 

Phys.  Char. — Sulphur  becomes  electric  by  friction, 
and  its  electricity  Is  negative. 

Localities,  &c. — Native  sulphur  is  most  commonly 
found  In  stratiform  mountains,  chiefly  in  those  of  gyp¬ 
sum,  marl,  and  compact  limestone,  and  there  it  exists 
in  the  form  of  nodules.  Found  also,  but  rarely,  and 
in  small  quantity,  in  the  veins  of  primitive  moun¬ 
tains.  Sulpliur  is  found  in  many  countries  of  the 
world,  as  in  Poland,  Hungary,  Switzerland,  Spain, 
and  Sicily,  where  the  finest  crystals  yet  known  are 
found. 

Subspecies  2.  Native  Volcanic  Sulphur. 

Exter,  Char. — Found  massive,  in  rounded  pieces, 
stalactitlcal,  cellular,  or  in  thin  sublimed  layers,  some¬ 
times  also  crystallized  In  confused  groups ;  internal 
lustre  weakly  shining  or  shining  •,  fracture  uneven  j 
fragments  blunt-edged. 

Colour  the  same  as  the  former,  but  Inclining  sometimes 
a  little  towards  gray  •,  translucent ;  in  other  characters 
it  resembles  the  preceding. 

Localities,  See. — .\s  its  name  imports,  this  variety  is 
found  near  volcanoes,  where  it  is  sublimed  among  the 
lava.  The  sulphur  of  ittna  and  Vesuvius  chiefly,  and 
also  that  of  Iceland,  and  of  some  of  llic  islands  in  tlie 
West  Indies,  is  collected,  and  forms  a  very  important 
article  in  commerce. 

Uses. — Sulphur  is  one  of  the  most  valuable  substances 
In  various  arts.  It  is  employed  in  the  bleaching  of 
woollen  stulTs  and  silks  j  it  forms  an  essential  ingredient 
in  gunpowder,  and  it  is  the  b:ise  of  sulphureous  and  sul¬ 
phuric  acid,  which  are  so  extensively  employed  In  tan- 
ninir.  hat-making,  dyeing,  and  otiicr  arts  and  manu¬ 
factures. 


II.  BITUMINOUS  Genus. 

I.  Species.  Petroleum,  or  Mitwral  Oil. 

Le  }saphte,  and  L''Huilc  Mincralq^  Commune,  Broeb. 

il.  59.  and  60.  Naphtha  and  Pctrolc,  Kirwan,  ii. 

42  and  43.  Biliime  Liquide  Brunc,  on  Noiratre^ 

Hany,  iii.  312. 

E.vter.  CJuir. — Found  fluid  and  somewhat  viscid. 

Colour  blaeki.sh  or  reddish  brown  j  almost  opaque ; 
feels  very  greasy  ;  exhales  a  strong  bituminous  odour  j 
taste  pungent,  acid.  Spec.  grav.  o.'joS  to  0.854. 

Chem.  Char. — Bums  easily  with  a  dense  smoke,  and 
leaves  some  earthy  residue.  When  exposed  to  the  air 
it  becomes  thicker  and  less  fluid. 

Its  constituent  parts  are  carbone,  hydrogen,  and  a 
small  portion  of  oxygen. 

Localities,  &c. — Petroleum  is  generally  found  in  the 
vicinity  of  coal,  rising  to  the  surface  of  the  water  which 
flows  from  coal  strata.  It  is  not  uncommon  in  different 
parts  of  the  world.  It  is  found  in  Lancashire  in  Eng.* 
land,  and  at  St  Catharine’s  well  near  Libberton,  in  the 
vicinity  of  Edinburgh. 

Naptha,  which  is  considered  merely  as  a  purer  kind 
of  mineral  oil,  is  fouud  in  considerable  abundance  In 
diflerent  parts  of  Persia,  on  the  shores  of  the  Caspian 
sea,  in  Calabria,  Sicily,  and  America.  In  1802,  a 
spring  of  naphtha  of  a  topaz  yellow  colour,  burning 
easily,  and  leaving  little  residue,  with  a  specific  gravity 
of  0.83,  was  discovered  in  the  state  of  Parma  in  Italy, 
and  afforded  such  a  quantity  as  to  be  sufficient  to  illu¬ 
minate  the  streets  of  Genoa. 

Uses — Naphtha  lias  been  sometimes  employed  in  the 
composition  of  varnish,  in  that  of  fire-works,  for  the 
purpose  of  heating  rooms,  when  It  is  mixed  with  a  small 
quautitv  of  earth  j  and  in  Persia  and  other  countries  It 
is  burnt  in  lamps  as  a  substitute  for  oil.  Formerly  it 
was  employed  in  medicine  as  a  vermifuge. 

2.  Species.  Mineral  Pitch. 

This  is  divided  into  three  subspecies  j  I.  clastic ; 
2.  earthy  j  and,  3.  slaggv'. 

Subspecies  i.  Elastic  Mineral  Pitch. 

Mineral  Caoutchouc,  Kirw.  Ii.  48.  La  Poir  Minn  ale 

Elustique,  Broch.  ii.  64.  Bitumc  Elastique,  llaiiy, 
iii-  3‘3- 

Exter.  Ch>r. — I'ouud  in  masse.s  of  diflerent  sizes,  dis¬ 
seminated,  sometimes  superficial,  nr  stalactilical ',  lustre 
dull,  rarely  glimmering  ;  Internal  lustre  .sliinlug,  resin¬ 
ous. 

Colour  brownish  black,  hair-brown,  often  veined  yel¬ 
low  ;  translucent  at  the  edges  ;  soft  conslsleiice  like 
elastic  gum,  and  also  clastic.  It  gives  out  the  smell  ol 
leather.  Spec.  grav.  0.902  to  1-23. 

Localities,  &c. — This  niinenil  was  disroveird  In 
1785  in  the  mine  of  Odiii  in  I)crbys|iire  in  England, 
where  it  Is  accompanied  with  galena,  calcareous  ipar, 
heavy  spar,  floor  spar,  and  blende. 

'I'his  substance  effaces  the  marks  of  black  lead  on 
paper,  like  elastic  gum  ■,  but  taiu'  tbr  paja-r. 

Sub«pc<  il 
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Suiispccies  i.  Eartkv  Mineral  Pitch. 

Semicoinpact  Minerul  Pilc/i,  or  Maltha,  Kirw.  li.  46. 

La  Poi.x  Miner  ale  Per  reuse,  Brocli.  ii.  6  "• 

Exter.  Char. — Found  massive  j  internally  dull ;  frac¬ 
ture  earthy,  sometimes  uneven  •,  fragments  blunt-edged. 

Colour  blackish  bronn,  sometimes  clove  brown  ; 
streak  shining,  and  darker  coloured  ;  very  soft }  feels 
greasy  ;  smell  bituminous. 

Chem.  Char. — Burns  with  mueh  flame  and  smolce ; 
exhales  a  strong  odour,  and  leaves  carbonaceous  and 
earthy  matter. 

Loealities,  8cc. — Found  in  the  principality  of  Neuf- 
chatel  in  Switzerland. 

Subspecies  3  Slaggy  Mineral  Pitch. 

Compact  Mineral P itch,  ^\rvi .  il.  46.  LaPoix  Mincrale 

Seoriacte,  Broch.  ii.  66.  Bitume  Solide,  Hauy  iii. 

313.  Asphaltnm,  or  Text's  Pitch,  of  others. 

Exter.  Char. — Found  massive  and  dlssenuMated,  su¬ 
perficial  or  stalactitical  j  lustre  resplendent,  resinous  5 
fracture  conchoidal  j  fragnaents  sharp-edged. 

Colour  perfectly  black,  sometimes  brownisli  black ; 
opaque,  rarely  translucent  at  the  edges ;  lustre  remains 
in  the  streak  ;  soft ;  feels  greasy  j  by  rubbing  gives  out 
a  bituminous  odour.  Spec.  grav.  1.07  to  1.6. 

Localities,  &c. — This  variety  frequently  accom¬ 
panies  the  preceding.  It  is  found  at  Morsfeld  in  the 
Palatinate,  at  Neufchatel  in  S%vitzerland.  It  is  found 
floating  on  the  surface  of  the  lake  Asphaltum  in  Judea, 
from  which  it  derives  its  name  of  Jews  pitch.  It  is 
there  collected  by  the  inhabitants  of  the  country  as  an 
object  of  commerce,  and  at  the  same  time,  it  is  said  to 
diminish  the  quantity  of  noxious  vapours  which  it  ex¬ 
hales — so  noxious  that  birds  flying  over  it  droj)  down 
dead,  whence  it  has  the  name  of  Dead  sea.  This  va¬ 
riety  of  mineral  pitch  is  found  in  other  places,  some¬ 
times  connected  with  coal  and  limestone  strata,  and 
sometimes  with  mineral  veins.  But  the  island  of  Tri¬ 
nidad  furnishes  the  greatest  quantity  of  this  substance. 
In  that  island  there  is  a  pitch  lake  of  about  four  miles 
in  circumference  ;  but  it  appears  from  the  information 
of  Air  Spon,  in  a  letter  to  Mr  Tobin  of  Bristol,  by 
whom  this  information  was  communicated,  along  with 
u  number  of  specimens  to  Mr  Hatchett,  that  the  sub¬ 
stance  formerly  supposed  to  be  mineral  pitch,  is  nothing 
more  than  a  porous  stone  impregnated  with  that  sub¬ 
stance  ;  so  that  what  was  supposed  to  be  an  immense 
lake  of  mineral  pitch  or  asphaltum,  is  only  the  stone  of 
the  country  impregnated  with  bitumen.  Mr  Hatchett 
thinks  this  stone  may  be  arranged  in  the  argillaceous 
Lin.  genus  *. 

Trans,  viii. 

251.  3.  Spe.’ies.  Amber. 

Ld.  Kirw.  li.  65.  Le  Snccin,  Broch.  ii-  69.  Id.  Rauy, 

li.  327. 

This  is  divided  into  two  subspecies. 

Subspecies  i.  White  Amber. 

Exter.  Char. — Found  massive,  and  in  rounded  pieces’, 
lustre  shining  or  weakly  shining  j  fracture  conchoidal ; 
fragments  sharp-edged. 
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Colour  yellowish  wdiite,  or  straw-yellow  j  slightly  ciassifica- 
translucent  j  soft ;  easily  frangible  •,  by  friction,  or  re-  tion. 
ducing  to  powder,  it  gives  out  an  agreeable  odour. 

Spec.  grav.  1.07  to  1.08. 

Chem.  Char. — Burns  with  a  yellow  flame,  without 
melting,  giving  out  at  the  same  time  a  peculiar  odour  j 
leaves  very  little  residue. 

Subspecies  2.  Yellow  Amber. 

Exter.  Char. — Also  found  in  rounded  pieces  of  vari¬ 
ous  sizes ;  surface  rough  and  uneven  j  dull,  sometimes 
glimmerings  internal  lustre  resplendent,  resinous  j  some¬ 
times  transparent.  In  its  other  external  and  chemical 
characters,  it  resembles  the  preceding. 

Phys.  67/17?-.— Amber  becomes  strongly  electric  by 
friction,  a  property  known  to  the  ancients.  From  the 
Greek  and  Latin  word  electrum,  the  term  electricity  is 
derived. 

Constituent  Parts. — Amber  is  composed  of  a  large 
proportion  of  oil,  and  of  a  peculiar  acid,  the  succinic, 
which  is  obtained  by  distillation. 

Localities,  &c. — Amber  is  found  in  the  vicinity  of 
bituminous  wood,  but  most  commonly  in  the  sand  on 
the  shores  of  the  ocean,  and  chiefly  on  the  shores  of  the 
Baltic.  It  is  found  also  in  Sweden,  France,  Italy,  and 
on  the  east  coast  of  England.  Amber  frequently  con¬ 
tains  small  parts  of  vegetables,  and  entire  insects.  Of 
the  origin  of  this  substance  nothing  certain  is  yet  known. 

Uses. — The  uses  of  amber  for  ornamental  purposes, 
are  well  known.  In  this  country  it  was  formerly  in 
higher  estimation  than  at  present.  It  still  forms  an  im¬ 
portant  article  of  commerce  in  eastern  countries. 

4.  Species.  Mellite,  or  Honey  Stone. 

Id.  Hauy,  iii.  335.  La  Pierre  de  Miel,  Broch.  ii.  73. 

Melinite,  Kirw.  li.  68. 

Exter.  Char. — Found  usually  cry  stallized,  in  double 
four-sided  pyramids  the  surface  smooth  and  shining ; 
internal  lustre  resplendent,  between  resinous  and  vitre¬ 
ous  j  fracture  conchoidal  j  fragments  rather  sharp- 
edged. 

Colour  honey  yellow,  sometimes  hyacinth  red  ;  trans¬ 
parent  or  translucent  j  refraction  double  j  soft  j  brittle. 

Spec  grav.  1.58  to  1.66. 

Chem.  Char. — Becomes  white  before  the  blow-pipe, 
and  is  reduced  to  ashes,  without  flame. 


Constituent  Parts. 

Klaproth. 

Alumina, 
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Mellitic  acid, 

46 

AVater, 

38 
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Phys.  C/zar.— Becomes  slightly  electric  by  friction. 

Localities,  &c. — This  mineral  is  hitherto  rare.  It 
lias  been  found  only  in  Switzerland,  accompanied 
with  mineral  pitch,  and  at  Arten  in  Thuringia,  attach¬ 
ed  to  bituminous  wood. 

5.  Species.  Brown  Coal. 

This  is  divided  into  five  subspecies  ;  i.  common  •, 
2.  bituminous  wood  j  3.  earthy  coal ;  4.  alum  earth  j 
5.  moor  coal. 

Subspecies 
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Subspecies  i.  CoMMON  Brown  Coal. 

La  Houilte  Bnme,  Broch.  ii.  47.  " 

Ester.  C7^ar.— Fount!  massive;  lustre  shining,  resin¬ 
ous  ;  fracture  conchoidal ;  longitudinal  fracture  slaty ; 
fragments  rather  sharp-edged. 

Colour  brownish  black,  or  blackish  brown  ;  streak 
shining  :  soft  ;  not  very  brittle. 

Chem.  Char. — Burns  with  a  blue-coloured  flame,  and 
gives  out  an  odour  like  that  of  bituminous  wood. 

Constituent  Parts.  Hatchett  *. 

Grains. 

Water  which  soon  came  over  acid,  and  afterwards 


turbid  by  the  mixture  of  bitumen,  60 

Thick  brown,  oily  bitumen,  21 

Charcoal,  po 

Hydrogen,  carbonated  hydrogen,  and  carbonic  acid 
gases,  29 


200 

The  above  Is  the  analysis  of  200  grains  of  Bovey 
coal  by  distillation. 

Localities,  &c, — This  variety  is  not  uncommon  in 
many  places  of  Germany.  It  is  found  also  at  Bovey 
near  Exeter  in  England,  from  which  it  is  called  Bovey 
coal. 

Subspecies  2.  Bituminous  Wood. 

Carbonated  Wood,  Kirw.  ii.  60.  Le  Bois  Bitumineux, 

Broch.  ii.  44. 

Exter.  Char. — Has  a  ligneous  form,  and  even  some¬ 
times  the  appearance  of  branches  and  roots  of  trees ; 
glimmering  in  the  principal  fracture,  in  the  cross  frac¬ 
ture,  conchoidal ;  fragments  splintery,  wedge-shaped, 
or  tabular. 

Colour  commonly  light  blackish  brown,  sometimes 
wood  brown  ;  opaque;  streak  shining ;  soft,  and  easily 
frangible. 

Chem.  Char. — Burns  with  a  bright  flame,  and  gives 
out  a  sweetish,  bituminous  smell. 

Localities,  &c. — This  variety  is  found  in  the  same 
places  with  the  other  varieties  of  coal,  and  also  in  places 
where  the  more  common  kinds  of  coal  arc  rare,  or  in 
small  quantity,  as  in  the  island  of  Iceland,  where  it  is 
known  by  the  name  of  surturbrand ;  and  in  the  island 
of  Skye  in  Scotland.  It  is  found  also  in  the  coal  fields 
round  Edinburgh,  and  also  at  Bovey  near  Exeter,  and 
in  various  places  on  the  continent. 

Subspecies  3.  Earthy  Coal. 

Bois  Bitumineux  Terreux,  Brochant,  ii.  45. 

E.vtcr.  Char _ The  consistence  of  this  variety  is  in¬ 

termediate  between  solid  and  friable ;  dull,  rarely 
glimmering  ;  fracture  earthy. 

Colour  blackish  brown,  or  liver  brown  ;  streak  shin¬ 
ing  ;  stains  ;  very  soft. 

Localities,  &c.— •This  is  found  in  Saxony,  Bohemia, 
France,  and  particularly  in  the  vicinity  of  Cologne, 
■where  it  is  known  by  the  name  of  umber  or  Cologne 
earth,  which  is  employed  in  the  fabrication  of  colours; 
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and  from  certain  varieties  which  contain  pyrites,  alum 
is  extracted. 

Subspecies  4.  Alum  Earth. 

This  has  been  already  described  under  the  name  of 
aluminous  schistus,  in  the  argillaceous  genus. 

Subspecies  5.  Moor  Coal. 

La  Honille  Limoneusc,  Brochant,  ii.  48. 

Exter.  Char. — This  variety  is  found  massive,  and  In 
extensive  beds  ;  internally  glimmering  ;  cross  fracture 
even,  sometimes  flat  conchoidal  ;  longitudinal  fracture 
slaty  ;  fragments  trapezoidal  or  rhomboldal. 

Colour  blackish  brown,  and  brownish  black  ;  streak 
shining  ;  soft,  very  easily  frangible. 

Localities,  &c. — Moor  coal  is  abundant  in  Bohemia  ; 
it  is  found  also  in  Transylvania,  and  chiefly  among  sand¬ 
stone,  limestone,  and  trap  rocks.  It  seems  to  approach 
nearly  to  earth  coal. 

6.  Species.  Black  Coal. 

This  species  is  divided  Into  six  subspecies;  pitch,  co¬ 
lumnar,  slaty,  cannel,  foliated,  and  coarse  coal. 

Subspecies  i.  Pitch  Coal. 

La  Houille  Pieiforme,  Brochant,  ii.  49. 

Exter.  Char. — Found  massive  or  disseminated  ;  and 
sometimes  parts  of  vegetables,  such  as  the  branches  of 
trees,  are  observed.  I.ustrc  shining,  resplendent,  resi¬ 
nous  ;  fracture  conchoidal ;  fragments  sharp-edged. 

Colour  perfect  black,  and  the  longitudinal  fracture 
sometimes  brownish  ;  soft ;  easily  frangible.  Specific 
gravity  1.3. 

Localities^  &c. — This  is  one  of  the  nio.st  common 
varieties  of  coal,  and  therefore  is  found  in  all  co.al 
countries. 

Uses. — As  it  Is  susceptible  of  a  fine  polish,  it  is  em¬ 
ployed  for  various  ornamental  jinrposes.  The  sub¬ 
stance  known  by  the  name  of  jet,  belongs  to  this  va. 
riety. 

Subspecies  2.  Coluainar  Coai  . 

La  Houille  Scapiforme,  Brochant,  ii.  15. 

Exter.  C7iflr.— Found  massive;  its  fracture  .shin¬ 
ing  or  weakly  shining,  resinous  ;  fracture  more  or  less 
perfectly  conchoidal  ;  fragments  indeterminate. 

Colour  perfect  black,  or  brownish  black.  It  is  coits- 
posed  of  distinct  concretions,  which  are  columnar,  pa¬ 
rallel,  slightly  curved,  whose  surfaces  are  smooth  and 
shining  ;  is  soft,  and  easily  frangible. 

Localities,  &.c. — I'his  is  a  very  rare  variety  of  coal 
It  is  found  in  the  Meisner,  near  Almerodc,  in  Hessia, 
in  a  bas.altic  mountain. 

Subspecies  3.  SlatY  Co.\L. 

La  Houille  Schistcusc,  Brochant,  ii.  32. 

Exter.  f/zar.— Found  massive  in  entire  beds  ;  lustre 
shining,  sometimes  only  weakly  shining  or  glimmering, 
resinous;  principal  fracture  slaty;  cross  fracture  imper¬ 
fect  conchoidal  ;  fragmeoCa  in  the  form  of  tables  ;  not 
very  sharp-edged. 
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Coiubus-  Colour  perfect  black,  often  also  grayish,  rarely  brown- 
tibks.  ish  black  j  streak  shining  ;  soft,  or  semi-hard  5  easily 

v  frangible.  Specific  gravity  1.25  to  1.37. 

Localities,  &c. — This  is  the  prevailing  coal  in  Bri¬ 
tain,  as  at  Newcastle  and  hitehaven  in  England,  and 
in  the  coal  country  both  in  the  east  and  west  of  Scot¬ 
land. 

Subspecies  4.  Cannel  Coal. 

La  Hoiiille  de  Kilkenny,  Brochant,  ii.  55.  Id.  Kirwan, 

ii.  52. 

Exter.  Char. —  Found  massive;  lustre  weakly  shin¬ 
ing,  resinous  ;  fracture  commonly  conchoidal,  sometimes 
even  and  foliated  ;  fragments  sometimes  rhomboidal  or 
cubical. 

Colour  grayish  black  ;  streak  shining  ;  soft ;  easily 
frregible.  Spec.  grav.  1.23  to  1.27. 

Localities,  &.c. — This  coal  accompanies  the  former 
in  many  places  of  England  and  Scotland,  as  at  hite¬ 
haven  and  Wigan  in  Lancashire  in  England  ;  in  the 
neighbourhood  of  Edinburgh  ;  and  at  Muirkirk,  and 
other  places  in  Ayrshire  in  Scotland.  The  coal  at 
Kilkenny  in  Ireland  belongs  also  to  this  variety  ;  and 
from  the  places  where  it  is  found,  is  called  Wigan  or 
Kilkenny  coak 

Uses. — Beside  being  employed  as  fuel  with  other 
kinds  of  coal,  this  variety,  being  susceptible  of  a  fine 
polish,  is  cut  and  formed  into  various  useful  and  orna¬ 
mental  purposes.  It  is  said  that  the  choir  of  the  cathe¬ 
dral  church  of  Litclifield  is  covered  with  plates  of  this 
'  coal  alternating  with  black  marble. 

Subspecies  5.  Foliated  Coal. 

Le  Charhon  Lamclleux,  Brochant,  ii.  54. 

Exter.  Char. — Found  massive ;  principal  fr.acture 
resplendent;  cross  fracture  shining;  principal  fracture 
more  or  less  foliated  ;  cross  fracture  somewhat  uneven  ; 
fragments  rhomboidal. 

Colour  perfect  black,  and  on  the  sides  of  the  fis¬ 
sures  superficial  colours  appear,  like  the  colours  of 
tempered  steel,  or  those  of  the  peacock’s  tail ;  easily 
frangible. 

Localities,  &c. — This  coal  is  found  at  Liege,  in 
Saxony,  near  Dresden,  and  in  some  parts  of  France. 

Subspecies  6.  Coarse  Coal. 

La  Houille  Grossiere,  Brochant,  ii.  55. 

Exter.  Char. — Found  massive  ;  is  weakly  shining, 
resinous  ;  fracture  uneven,  or  more  or  less  slaty ;  frag¬ 
ments  blunt-edged. 

Colour  grayish  black,  sometimes  brownish  black  ; 
streak  shining ;  soft ;  easily  frangible. 

Localities,  &c. — Accompanies  the  other  kinds  of 
coal,  whose  localities  have  been  already  mentioned. 

7.  Species.  Coal  Blende. 

1  This  Is  divided  into  two  subspecies,  conchoidal  and 

slaty. 

Subspecies  i.  Conchoidal  Coal  Blende. 

La  Houille  Eclatante,  Brochant,  ii.  50.  Glanta-kohle 

of  the  Germans. 


Exter.  Char. — Found  massive,  rarely  disseminated  ;  Classifics- 
lustre  shining  or  resplendent,  approaching  to  metallic  ;  tion. 
fracture  perfectly  conchoidal ;  fragments  not  very  sharp-  ’  ^ 
edged. 

Colour  iron  black,  inclining  to  brown,  or  exhibiting 
the  superficial  colours  like  tempered  steel ;  soft ;  easily 
frangible. 

Chem.  Char. — Burns  without  any  flame,  leaving  a 
white  ash. 

Localities,  &c. — This  variety  of  coal  is  very  rare. 

It  is  found  at  Newcastle,  and  at  Meissiner  in  Hessla, 
along  with  the  other  varieties  of  coal. 

Subspecies  2.  Slaty  Coal  Blende. 

Native  Mineral  Carbone,  Kinv-  ii.  49.  La  Blende 

Charhonneuse,  Brochant,  ii.  57.  Anthracite,  Hauy, 
ii.  307. 

E.vter.  Char. — Found  massive  and  disseminated  ;  in¬ 
ternal  iu.stre  shining,  or  resplendent,  and  between  me¬ 
tallic  and  vitreous  ;  fracture  more  or  less  perfectly 
slaty  ;  cross  fracture  flat  conchoidal ;  fragments  some¬ 
times  cubic,  and  sometimes  in  tables. 

Colour  perfect  black,  approaching  more  or  less  to 
iron  black,  or  grayish  or  bluish  black  ;  opaque ;  stains, 
but  does  not  write  ;  soft ;  rather  brittle  ;  very  easily 
frangible.  Spec.  grav.  1.3  to  1.8. 

Chem.  Char. — Reduced  to  powder,  and  heated  in  a 
crucible,  this  coal  gives  neither  a  sulphureous  nor  bitu¬ 
minous  smell,  and  neither  sulphur  nor  bitumen  can  be 
obtained  from  it.  After  being  long  exposed  to  heat,  it 
consumes  slowly  without  flame,  and  loses  during  the 
process  about  two-thirds  of  its  weight.  The  residue  is 
of  a  blackish  gray  colour,  which  shows  that  the  combus¬ 
tion  has  not  been  complete. 


Constituent  Parts. 


Panzenberg. 

Doloniicu. 

Pure  Carbone, 

90 

72.05 

Silica, 

2 

13-^9 

Alumina, 

5 

3-29 

Oxide  of  iron. 

3 

3-47 

Loss, 

\ 

8. 

100 

100.00 

Localities,  &c. — This  variety  has  been  found  in  a 
vein  at  Sebemnitz  in  Hungary,  in  Pais  de  Vaud,  in  a 
transported  rock,  which  seems  to  be  intermediate  be¬ 
tween  granite  and  breccia ;  at  Konigsberg  in  Norway, 
where  it  is  accompanied  with  native  silver  ;  in  Saxony 
it  forms  an  entire  bed  in  a  mountain  of  clay  slate  ;  also 
found  in  the  island  of  Arran,  and  near  Kilmarnock  In 
Scotland. 

III.  GRAPHITE  Genus. 

I.  Species.  Graphite,  or  Black  Lead. 

Plumbago,  Kirw.  ii.  58.  Lc  Graphite,  Broeh.  ii.  76. 

Fer  Carbure,  Hauy,  Iv.  98. 

This  species  is  divided  into  two  subspecies,  scaly  and 
compact. 

Subspecies  i.  ScALY  Graphite. 

Exter.  Char. — Found  massive  and  disseminated ;  lustre 
glimmering  or  shining,  metallic ;  fracture  foliated,  con¬ 
choidal, 
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I  Classifica-  choidal,  sometimes  Uneven  or  slaty  j  fragments  blunt- 
tion.  edged,  sometimes  trapezoidal  j  commonly  appears  in 
distinct  granular  concretions,  which  are  small  or  fine 
grained,  with  a  splintery  aspect. 

Colour  intermediate  between  bluish  black  and  light 
iron  black  j  sometimes  steel  gray,  or  brownish  black  ^ 
opaque  j  streak  shining  ;  stains  and  writes  j  soft }  easily 
frangible  j  feels  greasy. 

Subspecies  2.  Compact  Graphite. 

Exter.  Char. — This  subspecies  approaches  so  near 
to  the  former  in  its  characters,  that  it  seems  diffi¬ 
cult  to  distinguish  It.  The  following  characters  and 
circumstances  connected  with  the  natural  history  of 
graphite,  refer  to  both.  Specific  gravity  1.987  to 
2.456. 

Chem.  Char. — When  exposed  to  heat  in  a  furnace, 
it  gives  out,  during  combustion,  a  great  proportion  of 
carbonic  acid,  leaving  a  residuum  of  red  oxide  of 
iron. 


Constituent  Part.'t. 


Herthollet. 

Scbecle. 

Vauquelin. 

•  Jour,  des  Carboue, 

.  90.9 

90 

23* 

Mines,  Iron, 

xii.  p.  16.  Silica, 

9.1 

10 

2 

- 

38 

Alumina, 

- 

— 

37 

100.0 

100 

100 

Of  the  above 

analysis  It  must  be  observed 

,  that  the 

two  first  by  Berthollet  and  Scheele  must  have  been 
very  pure  specimens  of  graphite  j  and,  on  the  contrary, 
the  specimens  analyzed  by  Vauquelin  must  have  been 
very  Impure,  containing  so  large  a  proportion  of  earthy 
matters,  and  so  small  a  proportion  of  the  proper  ingre¬ 
dients  of  that  mineral. 

Localities,  &c. — This  mineral,  which  is  not  vei-y 
common,  is  found  chiefly  in  primitive  mountains.  Jt 
is  met  with  In  Spain^  France,  Bavaria,  and  Hungary. 
In  F.ngland  at  BoiTowdale  near  Keswick  in  Cum¬ 
berland  }  and  at  Craigman,  near  New  Cumnock,  in 
Ayrshire  in  Scotland,  where  It  is  found  in  detached 
masses  among  rocks  nearly  similar  to  those  which  ac¬ 
company  coal. 

Uses. — Graphite  or  black  lead  is  employed  for  ma¬ 
king  pencils.  The  coarser  parts  are  employed  in  ma¬ 
king  crucibles.  It  is  also  employed  for  covering  cast 
iron,  such  as  grates,  to  defend  them  from  rust ;  and  on 
account  of  its  unctuous  property.  It  is  applied  to  those 
parts  of  machines  which  are  subject  to  friction,  for  the 
purpose  of  diminishing  It. 

2.  Species.  Mineral  Charcoal. 

This  substance,  which  accompanies  the  other  varie¬ 
ties  of  coal  already  described,  is  of  a  woody  texture, 
and  has  therefore  a  fibrous  fracture,  with  somewhat  of 
a  shining  and  silky  lustre.  It  is  usually  found  in  thin 
lavers  with  the  other  varieties  of  coal,  and  perhaps  it 
might  be  considered  as  coal  less  perfectly  formed ; 
but  In  its  characters  It  agrees  so  much  with  the  va¬ 
rieties  of  coal  blende,  that  it  seems  quite  unnecessary 
to  make  It  a  separate  species. 

VoL.  XIV.  I ‘art  I. 
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FOURTH  CLASS.  METALLIC  ORES. 

Orea. 

I.  PL.4TINA  Genus.  ' - • - - 

Species.  Native  Platina. 

Id.  Kirw.  li.  103.  Le  Platine  Natif,  Broeb.  ii.  86. 

Platine  Natif  Fcrrifere,  Hauy,  iii.'  368. 

Essen.  Char . — Of  a  silver  white  colour,  and  infusible* 

Exter.  Char. — Platina  is  found  in  the  form  of  small 
flat  or  rounded  grains  j  surface  smooth,  with  shining 
metallic  lustre  ,  streak  resplendent. 

Colour  light  steel  gray,  or  silver  white  ;  semi-hard  ; 
ductile;  flexible  in  thin  plates.  Spec.  grav.  15.601 
to  17.7;  but  when  purified,  and  hammered,  23,  and 
according  to  some,  24. 

Chem.  Char. — Is  almost  infusible  without  addition, 
in  the  focus  of  a  burning  glass,  or  exposed  to  the  action 
of  oxygen  gas.  It  does  not  amalgamate  with  mercury, 
and  is  only  soluble  In  nitro-muriatic  acid. 

Localities,  &c. — Platina  was  first  brought  to  Europe 
by  Don  Ulloa  in  1748.  The  repository  of  this  metal 
is  not  known,  and  it  has  been  found  only  In  South  Ame¬ 
rica,  till  lately  that  it  was  disrovered  in  gray  silver  ore 
from  the  mine  of  Guadalcanal  in  Spain.  In  the  ana¬ 
lysis  of  this  ore,  Vauquelin  found  the  platina  to  be  In 
the  proportion  of 

Uses. — Platina  is  orte  of  the  most  valuable  mineral 
substances,  as,  on  account  of  its  hardness  and  infusibi- 
lity,  it  may  be  applied  to  many  of  the  purposes  of 
gold  and  iron  ;  and  from  its  properties  of  being  less 
liable  to  change  when  exposed  to  the  air,  or  to  the  ac¬ 
tion  of  other  chemical  agents,  it  answers  those  purposes 
In  a  superior  degree. 

Platina  in  its  crude  state  Is  alloyed  with  other  me¬ 
tallic  substances.  It  has  been  long  known  that  it  is 
accompanied  with  particles  of  iron,  gold,  and  some 
other  substances.  It  contains  also  an  ore  of  one  of  the 
new  metals.  This  is  iridium,  which  Is  alloyed  with 
osmium,  another  new’  metal,, both  which  rvere  discover¬ 
ed  by  Mr  Tennant.  This  ore  is  composed  of  plates;  It 
is  not  malleable  ;  its  specific  gravity  is  19.5,  and  It  is 
not  acted  on  by  nitro-muriatic  acid,  which  dissolves  pla¬ 
tina.  Rhodium  and  palladium,  two  other  nc\T  metals, 
arc  alloyed  with  platina. 

II.  GOLD  Genus. 

Species.  N.vtive  Gold. 

This  species  is  divided  into  three  subsprrii  s ;  1.  gol¬ 
den  yellow;  2.  brass  yellow  ;  and,  3.  grayish  yellow. 

Subspecies  I.  Goi.DEN-YEI.LOW  (.OLD. 

L'Or  ^atif,  Jatinc  d'Or,  Pro*  E  il.  89.  .Vji/iv  C Md, 

Kirw.  i.  93. 

Exter.  Char. — Gold  is  found  most  frrquentN  di*  - 
miuHted,  MiperficiBl,  or  in  grain*' ;  rcticuUted,  dendri- 
tical,  capillary,  or  ceIhlUr,  otirn  in  -.tnall  platf.,  more 
iniely  crystalliz*  il.  'Die  forms  of  its  riv't-.ls  wbiili 
have  b«’en  olxersid,  are  *mall  pi  1  fret  cube-,  tegular 
ortal'.edrons,  dodecahedrons,  doubb  cigtit-slih  1!  pyra¬ 
mids,  terminated  bv  four-sided  iummlt',  place  d  ui  «br 

K  -  f' . 
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Metallic  four  lateral  edges  of  tlic  pyramids  alternately  j  but 
Ores.  the  crystals  are  small  and  ill  delined  the  surface  is 
smooth  and  resplendent  5  that  of  the  small  plates  drnsy 
and  shining  j  that  of  the  grains  only  strongly  glimmer¬ 
ing  j  intei'iial  lustre  weakly  shining,  metallic  5  fracture 
hackly. 

This  variety  presents  the  perfect  colour  of  gold.  It 
is  soft  5  perfectly  ductile,  flexible,  but  not  elastic  j 
streak  resplendent.  Spec.  grav.  of  pure  gold  19.25  to 
19.64. 

Subspecies  2.  Brass-yellow  Gold. 

L'Or  Natif  d'un  jaunc  de  laiton,  Broch.  ii.  91. 

Exter.  Char — This  variety  is  almost  always  found 
disseminated  in  small  particles,  or  superticlai ;  some¬ 
times  also  capillary,  in  small  plates,  or  crystallized  in 
thin  six-sided  tables. 

The  colour  ie  that  of  brass  of  various  sliades,  accord¬ 
ing  to  the  proportion  of  alloy.  In  othet  characters  it 
resembles  the  former,  excepting  in  tlie  specific  gravity, 
which  is  inferior,  owing  to  the  greater  proportion  of 
other  metals  with  which  it  is  alloyed. 

Subspecies  3.  Grayish-yellow  Gold. 

Z’Or  Natif  d'unjaungrisatre^  Broch.  li.  92. 

F  vtcr.  Char. — This  variety  is  also  found  disseminated 
In  small  flattened  grains  ;  surface  is  not  very  smooth  j 
almost  uneven,  and  weakly  shining. 

Colour  steel  gray,  approaching  to  that  of  brass  : 
spec.  grav.  of  this  variety  is  greater  than  the  last,  but 
inferior  to  the  first.  In  other  e.xternal  characters  they 
are  the  same. 

Chem.  Char. — Native  gold  is  only  soluble  in  nltro- 
murlatic  acid  j  platina  is  also  soluble  in  the  same  acid, 
but  it  is  not,  like  gold,  precipitated  from  its  solution  by 
sulphate  of  iron. 

Canstitiunt  Parts. — Native  gold  Is  not  always  found 
pure.  It  is  frequently  alloyed  with  silver  or  copper,  or 
yvith  both,  and  sometimes  also,  it  is  said,  with  pfatina. 
To  these  alloys  the  difference  of  colour,  which  is  the 
fauudation  of  the  division  into  three  varieties,  is  owing. 
’I'hc  first  variety  is  the  purest,  containing  only  a  small 
proportion  of  silver  or  copper  j  the  second  ha.s  a  greater 
proportion  of  these  metals  j  and  the  third,  it  is  supposed, 
is  alloyed  with  a  small  portion  of  platina. 

Usvs. — Gold  (on  account  of  its  indestructible  nature, 
and  its  remarkable  malleability  and  ductility),  is  one 
ot  the  most  important  and  valuable  of  the  metals  for 
Jiiany  purposes  j  but  Its  uses,  whether  as  money,  or  ar¬ 
ticles  of  luxury,  are  too  well  known  to  require  enume¬ 
ration.  As  pure  gold  has  no  great  degree  of  hardness, 
It  Is  necessary  to  alloy  it  with  a  portion  of  copper.  This 
iS  not  less  than  and  never  more  than 

Localities,  &c. — Gold  is  chiefly  found  in  primitive 
mountains,  and  there  it  is  usually  in  veins,  sometimes 
disseminated  in  the  rock  itself.  The  accompanying 
substances  are  quartz,  feldspar,  limestone,  heavy  spas’, 
pyrites,  red  silver,  vitreous  silvir,  and  galena.  Gold 
S3  also  mixed  with  manganese,  gray  cobalt,  nickel,  and 
malachite.  Gold  has  also  been  found,'  it  is  said,  in 
fossil  substances,  as  in  petrified  ^vood,  penetrated  with 
siliceous  earth,  a  mass  of  winch  was  dug  out  at  the 
depth  of  50  fathoms,  in  an  argillaceous  breccia,  cr,  as 
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is  supposed  by  some,  a  porphyry  with  an  argillaceous  Classifica- 
basis,  in  Transylvania.  This  is  considered  as  a  proof  tion. 
of  the  more  recent  formation  of  gold,  as  well  as  the  dis-  v— ^ 

covery  of  Patrin,  who  found  native  gold  surrounded  by 
muriate  of  silver,  in  the  mine  of  Zmeof  in  Siberia. 

INIurlate  of  silver  is  supposed  to  be  comparatively  a  late 
production. 

But  gold  is  perhaps  more  common  to  alluvial  soil  y 
there  It  is  disseminated  in  grains,  along  with  siliceous, 
argillaceous,  and  ferruginous  sand,  of  which  certain 
soils  are  composed  j  and  also  in  the  sand  of  many  rivers ; 
and  it  is  observed  that  the  gold  is  most  abundant  when 
the  waters  are  at  the  lowest,  and  especially  soon  after 
floods,  which  shews  that  the  gold  is  carried  down  along 
with  the  earthy  matters  which  are  swept  away  by  the 
violence  of  the  current.  It  has  been  supposed  too,  that 
the  gold  found  in  the  bed  of  rivers,  has  been  detached, 
by  the  force  of  the  waters,  from  the  veins  and  primitive 
rocks  traversed  by  these  currents  j  and  according  to  this 
opinion,  attempts  have  been  made  to  trace  the  source 
of  these  auriferous  sands,  in  the  hope  of  discovering  the 
native  repository  of  this  precious  metal  ;  but  these  at¬ 
tempts  have  usually  failed,  for  it  has  been  found  that 
the  gold  is  peculiar  to  the  alluvial  soil  tlwough  which 
the  stream  is  carried,  and  in  which  the  gold  is  collected. 

This  point  seems  to  be  established  by  the  observation.3 
of  naturalists,  i.  The  soil  of  those  plains  frequently 
contains,  to  a  certain  depth,  and  in  particular  places, 
particles  of  gold,  which  may  be  separated  by  washing. 

2.  The  bed  of  the  rivers  and  auriferous  streams  yields 
a  greater  proportion  of  gold,  after  the  plains  which  are 
traversed  by  those  rivers  have  been  flooded,  than  in 
any  other  circumstances.  3.  It  has  always  been  obser¬ 
ved,  that  gold  is  found  in  the  sand  of  rivers  in  a  very 
limited  space.  By  examining  the  sand  of  these,  rivers 
higher  up,  and  nearer  to  their  source,  no  gold  is  found  j 
so  that  if  this  metal  were  derived  from  the  rocks,  which 
are  swept  by  the  currents,  the  quantity  would  be  great¬ 
est  nearest  to  tieir  sour  ces  ;  but  observation  has  pr  oved 
the  contrary.  Thus  the  river  Oreo  contains  no  gold, 
but  from  Pont  to  the  place  where  it  joins  the  Po.  The 
Tesin  afl'ords  no  gold  till  it  has  traversed  Lake  Major, 
where  its  course  must  have  been  retarded,  and  where 
all  the  heavy  particles  of  matter  which  It  carried  along 
with  it  from  the  primitive  mountains,  must  have  been 
deposited.  The  quantity  of  the  gold  collected  on  the 
Rhine  near  Strasburg,  is  greater  than  what  is  found 
near  Basle,  which  is  more  in  the  vicinity  of  the  moun¬ 
tains.  No  gold  has  been  discovered  in  the  sands  of  the 
Danube  during  the  first  part  of  its  course.  Those  sands 
become  only  auriferous  below  Eflerding.  The  same 
remark  may  be  applied  to  the  Ems.  The  sands  of  the 
upper  part  of  this  river,  which  traverses  the  mountains 
of  Stiria,  contain  no  gold  ;  but  from  the  place  where 
it  enters  the  plain  at  Steyer,  till  it  joins  the  Danube, 
its  sands  are  auriferous,  and  sufficiently  rich  to  be  wash¬ 
ed  with  advantage. 

The  most  of  the  auriferous  sands  in  all  parts  of  the 
world,  are  of  a  black  or  reddish  colour,  and  consequent¬ 
ly  ferruginous.  From  this  circumstance,  connected  with 
the  gold  of  alluvial  land,  some  naturalists  have  inferred, 
that  it  is  owing  to  the  decomposition  of  auriferous 
pyrites.  It  was  observed  by  Reaumur,  that  the  sand 
which  accompanies  gold  in  most  of  the  rivers,  and  par¬ 
ticularly  in  the  Rhone  and  the  Rhine,  is  like  that  of 
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ciassifica-  Ceylon  and  Expallly,  composed  of  iron  and  small  grains 
tion.  of  rubies,  corundum,  hyacinth.  Titanium  also  has  been 
discovered.  It  has  been  observed  besides,  that  the  gold 
of  alluvial  soil  is  purer  than  that  which  is  immediately 
obtained  from  rocks,  from  which  it  is  supposed  that 
it  has  a  different  origin.  It  does  not  appear  to  be 
certainly  ascertained,  that  gold  is  found  in  volcanic 
soil. 

Such  are  the  general  facts  relative  to  the  repositories 
of  gold.  We  shall  now  briefly  mention  the  more  re¬ 
markable  places  where  gold  has  been  found  and  collcc- 
j  cd,  beginning  with  tliose  of  Europe. 

Cold  mines  Spain  formerly  had  mines  of  gold  j  the  richest  was 
©fSpain.  in  the  province  of  Asturias,  where  it  was  dug  out  from 
regular  veins.  These  mines,  according  to  ancient  histo¬ 
rians,  were  wrought  by  the  Phcenicians,  and  afterwards 
by  the  Romans  ;  but  they  have  been  totally  abandoned 
since  the  discovei'y  of  America,  and  the  mineral  riches 
of  that  country.  The  rivers  of  Spain,  as  well  as  the 
Tagus  in  Portugal,  contain  auriferous  sand. 

The  only  mine  of  gold  which  in  modern  times  has 
been  wrought  in  France,  w’as  discovered  in  1781,  at 
Gardette,  in  the  valley  of  Oysans,  department  of  Iscre. 
This  was  a  regular  vein  of  quartz,  traversing  a  moun¬ 
tain  of  gneiss,  and  containing  auriferous  sulphuret  of 
iron,  and  some  fine  specimens  of  native  gold  ;  but  it  was 
not  sufficiently  rich  to  defray  the  expence  of  the  opera¬ 
tions.  Many  of  the  rivers  of  that  country  contain  au¬ 
riferous  sand,  as  the  Rhone,  the  Riiine,  the  Garonne, 
and  others  of  smaller  note  and  it  is  said  that  gold  is 
also  found  among  the  black  sand,  and  particles  of  mo- 
rassy  iron  ore,  in  the  neighbourhood  of  Paris. 

In  Piedmont  there  are  some  mines  of  gold.  At  the 
foot  of  Mount  Rosa,  veins  of  auriferous  sulphuret  of 
iron  have  been  discovered,  traversing  gneiss ;  and  al¬ 
though  these  pyrites  do  not  yield  more  than  lo  or  ii 
grains  of  gold  in  the  quintal,  it  has  been  found  worth 
while  to  continue  the  operations.  On  the  south  side  of 
the  Apennine  mountains,  there  are  several  auriferous 
rivers  and  soils. 

Some  of  the  rivers  of  Switzerland  also  contain  auri¬ 
ferous  sands.  Such  are  those  of  the  Reuss  and  tlie 
Aar. 

In  Germany  the  only  gold  mine  which  is  wrought  is 
in  Saltsburg,  in  the  chain  of  mountains  which  traverses 
that  country  from  east  to  west,  and  which  separates  it 
from  the  Tyrol  and  Carinthia. 

But  Schemnitz  and  Cremnltz  arc  the  most  remark¬ 
able  places  in  Europe  for  mines  of  gold  and  auriierous 
sands.  The  gold  of  Schemnitz  is  accompanied  by  sil¬ 
ver,  lead,  and  iron  pyrites,  and  the  matrix  is  quartz. 
Auriferous  sand  is  found  not  only  in  the  bed  of  the 
river  Neva,  but  this  sand  is  still  richer  in  tlie  jdain 
through  wliich  the  river  flows.  According  to  Dc  Born, 
this  is  a  ferruginous  sand,  lying  below  a  bed  of  chalk. 

In  Transylvania  the  celebrated  gold  mine  ot  Nagyag 
is  remarkable  for  having  the  gold  combined  with  na¬ 
tive  tellurium.  There  is  also  another  mine  at  Fclso- 
banya,  the  ore  of  which  is  an  auriierous  sulphuret  of 
silver,  in  a  vein  of  a  kind  ot  jasper.  The  rivers  of  this 
Country  also  contain  gold.  The  plain  on  the  banks  of 
the  river  Moros  contains  an  auriferous  sand,  which  is 
deposited  Ix’tween  two  beds,  neither  of  which  yields  a 
particle  of  gold.  The  uppiT  stratum  is  vegetable  soil, 
and  the  lower  is  composed  ot  schistus. 
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The  mines  of  Hungary  arc  tlie  only  gold  mlne.s  in  Metallic 
Europe  which  are  of  any  importance.  Ores. 

In  Sweden  gold  is  obtained  from  the  mine  of  Edel-  “* 

furs  in  the  province  of  Smoland.  This  mine  yields  na- 
tivc  gold,  and  auriferous  iron  pyrites.  Tlie  veins  are 
composed  of  brown  qur.rtz,  traversing  a  mountain  of 
schistose  hornstone.  The  gold  is  sometimes  disseminated 
in  the  rock  itself. 

In  Greece,  the  island  of  Tliasos  in  the  Archipelago  Greece 
W’as  celebrated  in  antiquity  for  its  ricli  mines  of  gold. 

Ihe  ancients  also,  it  is  said,  found  abundance  of  gold 
in  Tbracc  and  nTacedonia. 

The  alluvial  soil  in  several  places  of  the  Riltishjrc]^^ 
islands,  have  also  furnished  gold.  Not  many  years  ago, 
a  considerable  quantity  of  gold  was  collected  in  a  sandy 
soil,  on  the  mountains  of  Wicklow  in  Ireland.  Several 


masses  of  native  gold,  exceeding  an  ounce  in  weight, 
were  found  in  that  soil  ;  one  weighing  22  ounces  was 
found,  which  is  said  to  be  the  largest  specimen  of  native 
gold  found  in  Europe. 

It  would  appear  that  gold  was  collected  at  a  ve-ry 
early  period  in  Scotland,  and  particularly  in  the  mine 
field  of  Lcadhilis  j  but  the  most  extensive  operations 
were  carried  on  by  Bulmcr  an  Englishman,  in  tlie 
time  of  Queen  Elizabeth.  The  trenches,  heaps  of  soil 
that  had  been  turned  up,  and  other  marks  of  these  ope- 
I’ations,  yet  visible  between  Leadhills  and  I’-lvanfoot, 
still  retain  the  name  of  Bitimn  's  If  orkin^s,  and  the  jilac-e 
where  the  gold  was  washed,  is  still  called  the^cW scour. 
At  that  time,  it  is  said,  an  immense  quantity  of  gold 
•was  collected.  Not  many  years  ago,  similar  operations 
were  resumed  by  the  advice  of  a  German  j  but  so  far 
as  we  understand,  the  quantity  of  gold  collected  was 
scarcely  equal  to  the  expcncc.  The  operations  during 
the  last  attempt  were  carried  on  under  the  supcn'ntcn- 
dance  of  the  late  Mr  John  Taylor,  manager  of  the  mines 
I’it  Wanlockhead  ;  a  man  of  no  common  sagacity,  by 
which  Ivc  was  enabled  to  collect  many  curious  facts  with 
regard  to  the  natural  history  of  gold.  The  gold  was 
found  in  that  countiy  immediately  under  the  vegetable 
soil  ;  and  tlie  method  of  conducting  the  operation  was, 
to  direct  a  small  stream  of  water  so  as  to  carry  this 
soil  along  with  it,  to  basons  or  hollow  places,  where 
the  water  might  deposit  the  matters  which  had  been 
carried  along  by  its  current.  The  matter  dcpoiiteil 
was  repeatedly  washed,  till  the  whole  ot  the  earthy 
substances  wore  carried  off.  The  gold  Ix-ing  heaviest, 
sunk  to  the  bottom,  and  remained  bebinil.  Among 
other  facts  which  Mr  J'aylor  communicated  to  us,  and 
which  he  observed  during  the  progress  ot  these  ojk  ra¬ 
tions  be  found,  that  the  gold  was  always  most  nbuiidant 
near  the  top  of  the  le.ad  veins  wliicli  tj  averse  that  coun¬ 
try.  He  was  so  satisfied  of  ibis  tact,  that  he  could  tell, 
merely  by  the  quantity  of  gold  inrreasing,  when  they 
approached  lo  a  vein  ;  and  on  the  other  hand  the  qoan- 
tity  diminishing  as  they  receded  from  the  veiu.  This 
fact  shows  that  tlierc  is  some  connection  between  me¬ 
tallic  veins  and  the  formation  or  deposition  of  gold. 

Gold  is  still  found  in  the  -ioil  ot  that  countiy  ;  but 
wlictlier  the  quantity  be  less  than  fomu  rly,  or  the  «\- 
peitce  of  collecting  it,  from  the  dilfercnre  in  tlie  pine 
of  labour,  greatei,  the  produce  is  liy  no  nua:..  rqiial 
to  the  expellees,  and  therefore  farthing  lor  ■  -  !il  r  n  iw 
only  the  I  niplovmrnt  of  the  leisure  hours  ot  ’ii  ’•  '>1  ibr 
miiict'. 
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The  whole  extent  of  the  continent  of  Asia  furnisiies 
gold,  in  greater  or  smaller  quantity.  Gold  is  found  in 
several  of  the  mines  of  Siberia,  and  particularly  in  that 
of  Beresof,  which  yields  auriferous  pyrites  partially  de* 
composed,  and  disseminated  in  a  vein  of  quartz.  In 
the  southern  parts  of  Asia,  many  mines,  and  particu¬ 
larly  the  sands  of  the  rivers,  contain  gold.  The  Paq- 
tolus,  a  small  river  of  Lydia,  was  celebrated  in  anti¬ 
quity  for  the  quantity  of  gold  which  it  yielded,  and  it 
was  supposed  to  be  the  source  of  the  riches  of  Croesus. 

Japan,  Formoso,  Ceylon,  Java,  Sumati“a,  Borneo,  the 
Philippines,  and  other  islands  of  the  Indian  Archipe¬ 
lago,  are  supposed  to  be  rich  in  gold  at  this  day. 

The  greate.st  quantity  of  gold  which  the  ancients 
possessed,  beside  what  was  obtained  from  Spain,  was 
brought  from  Africa.  The  gold  of  Africa,  which  still 
I’onns  an  important  article  of  commerce,  is  always  in  the 
stale  of  gold  dust  ;  a  circumstance  which  shews  that  it 
js  chiefly  extracted  from  alluvial  soil  by  washing.  Lit¬ 
tle  gold  is  found  in  the  northern  parts  of  Africa  ;  three 
or  four  jdaces  are  remarkable  for  the  quantity  of  gold 
wl'.ich  they  yield.  The  first  is  that  part  of  the  country 
between  llarfour  and  Abyssinia.  The  gold  collected 
tliere  is  brought  by  the  Negroes  for  sale  in  quills  of  the 
ostrich  and  of  the  vulture.  It  would  appear  that  this 
country  was  known  to  the  a;icients,  who  regarded 
Ethiopia  as  a  country  rich  in  gold  j  and  Herodotus 
mentions  that  the  king  of  that  country  exhibited  to  the 
ambassadors  of  Cambyses,  all  the  prisoners  bound  with 
chains  of  gold. 

The  second  great  source  of  gold  dust  in  Africa  is  to 
the  south  of  the  great  desert  Zara,  in  the  western  part 
of  that  country.  I'he  gold  is  collected  in  that  exten¬ 
sive  flat  which  stretches  along  the  foot  ot  the  lofty 
mountains,  among  which  the  rivers  Senegal,  Clambia, 
and  Niger,  have  their  origin.  Gold  is  found  in  the 
sands  of  all  these  rivers.  Bambouk,  which  lies  to  the 
north-west  of  these  mountains,  supplies  the  greatest 
part  of  the  gold  which  is  sold  on  the  western  coast 
of  Africa  j  at  Morocco,  Fez,  and  Algiers,  as  well 
as  that  which  is  brought  to  Cairo  and  Alexandria  in 
Egypt. 

A  third  region  of  Africa  where  gold  is  abundant,  is 
on  the  south-east  coast,  opposite  to  ^ladagascar  j  and  it 
is  said  that  the  gold  brought  from  Ophlr,  in  the  time  of 
Solomon,  was  from  that  part  of  Africa. 

America  is  the  richest  country  of  the  world,  in  mo¬ 
dern  times,  in  this  precious  metal.  There  it  is  collect¬ 
ed  in  the  alluvial  soil,  and  in  the  beds  of  rivers,  and 
sometimes,  but  more  rarely,  in  veins.  In  Mexico, 
gold  is  chiefly  found  in  the  numerous  silver  veins  of  that 
country.  All  the  rivers  in  the  province  of  the  Carac- 
cas,  about  10°  north  of  the  equator,  furnish  gold.  In 
the  Spanish  part  of  America,  Chili  furnishes  gold  from 
the  alluvial  soil,  as  ryell  as  the  province  of  Choco, 
’/vhere  it  is  more  abundant ;  while  that  of  Peru  is  ob¬ 
tained  from  veins  of  quartz,  marked  with  ferruginous 
spots. 

But  the  greatest  quantity  of  gold  of  commerce  comes 
from  Brazil,  where  it  Is  collected  in  the  alluvial  soil, 
and  in  the  sand  of  rivers,  and  extracted  by  washing. 
Ciold  is  found  almost  everywhere  in  that  country,  at 
the  foot  of  the  Immense  chain  of  mountaitis  which  Is 
!»( al  ly  parallel  with  the  coast,  and  which  stretches  from 
the  to  the  30°  of  S.  Lat. 
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1.  Species.  Native  Mercury. 

Mercury,  Klrw.  ii,  223.  Mercure  Natif,  Broth,  il. 

241.  Id.  Hauy,  iii.  423. 

Essen.  Char. — Remains  liquid  till  the  temperature  be 
reduced  to  40°  below  o  Fahrenheit. 

E.vter.  Char. — Native  mercui-yexistsdisseminated.  In 
globules  of  different  sizes,  in  small  cavities  of  other  ores 
of  mercury  j  lustre  resplendent,  metallic. 

Colour  shining  white,  or  tin  white  ;  opaque  j  perfect¬ 
ly  fluid  j  does  not  wet  the  finger  j  feels  very  cold.  Sp. 
gr.  13.568  to  13.581.  _ 

Chem.  Char. — \  olatile  before  the  blow-pipe,  without 
difl’using  any  perceptible  odour. 

Native  mercury  is  understood  to  be  pure,  and  having 
all  the  properties  of  that  metal  j  but  it  is  sometimes 
amalgamated  with  a  little  silver,  which  destroys  its  flui¬ 
dity  in  a  slight  degree,  and  renders  it  somewhat  vis¬ 
cous.  ' 

Localities,  &c. — Native  mercury  Is  usually  found 
along  with  the  other  ores  of  that  metal,  as  at  Jdria,  in 
Iriouli,  and  at  Almaden  in  Spain  j  but  the  great  pro¬ 
portion  of  the  mercury  of  commerce  is  obtained  by  dis¬ 
tillation  from  native  cinnabar.  There  is  also  it  is  said, 
a  rich  mine  of  native  mercury  near  Guanca  Velica  in 
Peru. 

Uses. — For  many  purposes  mercury  is  one  of  the  most 
important  of  metallic  substances.  It  is  extensively  em¬ 
ployed  in  metallurgy,  in  extracting  gold  and  silver 
Irom  their  ores,  by  the  piocess  to  be  afterwards^  deserl- 
bed,  called  amalgamation.  The  usc,s  of  mercuj-y  in  gild¬ 
ing,  In  silvering  the  backs  of  mirrors,  and  in  medicine, 
are  well  known. 

2.  Species.  Native  Amalgam. 

Matural  Amalgam,  Klrw.  ii.  223.  L' Amalgam  MatiJ, 

Broth,  ii.  99.  Mercurc  Argental,  Hauy,  iii.  432. 

Esscji.  Char. — Communicating  to  copper  a  silvery 
colour  by  friction. 

E.vter.  Char. — This  species  is  rarely  found  massive, 
but  usually  disseminated,  or  superficial,  soipetlmes  im¬ 
perfectly  crystallized.  The  form  of  its  crystals  is  the 
octahedron,  dodecahedron,  but  It  is  usually  found  in 
thin  plates  or  leaves  ;  lustre  resplendent,  or  shining  j 
fracture  conchoidal. 

Colour  between  shining  or  tin  wdiite,  and  silvery 
white,  according  to  the  predominance  of  the  mercury 
or  silver;  soft,  and  partially  fluid  ;  brittle,  and  easily 
frangible. 

Chem.  Char. — Exposed  to 'heat  the  mercury  is  driven 
ofl’,  and  the  silver  remains  behind. 
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.  whose  veins  are  crossed  by  veins  of  silver  ores.  It  is 
found  chiefly  at  Rosenau  In  Hungary,  in  Moersfeld, 
■'  and  ISIoschellansberg,  in  the  duthy  of  Heux  Ponts,  and 
at  Sahlberg  in  Sweden.  It  is  usually  found  in  a  yel¬ 
lowish  or  reddish  ferruginous  clay,  and  accompanied  by 
other  ores  of  mercury. 

3.  Species.  Corneous  Ore  of  Mercury. 

Mercury  mineralized  by  the  vitriolic  and  marine  acids, 

Kirvv.  il.  229.  Le  Mine  de  Mercure  cornec,  Broch. 

ii.  101.  Mercure  nmriate,  Hauy,  iii.  447. 

Essen.  Char. — Colour  pearl  gray,  volatilized  by  the 
blow-pipe. 

Exter.  Char. — Rarely  found  massive  or  disseminated, 
but  usually  in  thin  crusts,  or  in  small  globules,  com¬ 
posed  of  an  assemblage  of  small  crystals,  which  are 
either  perfect  cubes,  or  six-sided  prisms,  terminated  by 
a  four-sided  pyramid  ",  a  six-sided  prism  bevelled  at  the 
extremity  j  or  an  eight-sided  prism  with  four  broad  and 
four  narrow  alternating  faces.  Crystals  shining,  some¬ 
times  resplendent ;  internal  lustre  shining  and  adaman¬ 
tine  ",  fracture  foliated. 

Colour  smoke  gray,  ash  gray,  or  grayish  white  j 
translucent ;  tender,  and  easily  frangible. 

Chon.  Char. — Entirely  volatilized  before  the  blow¬ 
pipe,  without  leaving  any  residuum,  and  without  decom¬ 
position. 

The  constituent  parts  are  about  70  of  mercury,  29 
of  muriatic  acid,  and  a’ small  portion  of  sulphuric  acid. 

Localities,  &c. — This  mineral  has  only  been  known 
about  13  years,  and  it  is  hitherto  but  rare.  It  was  dis¬ 
covered  in  the  mercury  mines  of  the  duchy  of  Deux 
Fonts  by  Woulfe,  and  has  been  since  found  at  Ahnaden 
in  Spain,  and  at  Horsowitz  in  Bohemia.  The  repo¬ 
sitory  Is  in  the  cavities  of  a  ferruginous  clay,  which  is 
mixed  with  malachite  and  gray  copper  ore. 

4.  Species.  Liver  or  Hepatic  Ore  of  Mercury. 

Mine  de  Mei'cure  hepatique,  Brocli.  ii.  104.  Hepatic 

mercurial  ore,  Kirw.  Ii.  224.  Mercure  suljure  bilu- 

minifere,  Hauy,  iii.  446. 

This  Is  divided  into  two  subspecies,  i.  compact,  and 
2.  slaty. 

Subspecies  i.  Compact  Liver  Ore  of  Mercury. 

Exter.  Char. —  Found  massive  or  disseminated  ;  lus¬ 
tre  glimmering,  metallic;  fracture  even,  sonukimes 
fine-grained  uneven  ;  fragments  blunt-cdged. 

Colour  between  lead  gray,  and  cochineal  red  ;  colour 
of  the  streak  deep  cochineal  red,  and  shining  ;  tinder, 
and  easily  frangible.  Sp.  gr.  7.18  to  7.93. 

Subspecies  2.-  Slaty  Liver  Ore  of  Mercury. 

Exter.  Char. — Found  massive ;  lustre  shining,  ami 
resplendent;  in  the  cross  fracture  glimnurlng;  lustre 
in  general  metallic,  but  sometimes  vitreous  ;  principal 
iracture  slaty,  In  curved  thick  leaves ;  cross  fracture 
compact  and  even  ;  fragments  in  plates. 

Colour  of  the  preceding,  but  somewhat  darker,  and 
approaching  to  that  of  iron  ;  opaque;  streak  shining  ; 
powder  between  cochineal  and  scarlet  red  ;  tender,  and 
very  easily  frangible. 

Localities,  &c. — Tliis  is  tlic  most  common  ore  of 
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mercury  in  Idria,  where  it  forms  considerable  beds,  Metallic 
and  yields  about  60  per  cent  of  merciii-y.  It  is  found  Ores, 
also,  along  with  other  ores  of  mercury,  in  Spain  and 
Siberia. 

Liver  ore  of  mercury  consists  of  cinnabar,  or  the 
sulphuret  of  mercury,  mixed  with  a  portion  of  indura¬ 
ted  bituminous  clay.  At  Idria  It  is  railed  branderz, 
or  coaly  earth,  on  account  of  the  predominance  of  the 
bitumen.  *■ 

5.  Species.  Cinnabar. 

This  species  is  also  divided  into  two  subspecies,  cou- 
mon  and  fibrous. 

Subspecies  i.  Common  Cinnabar. 

Lc  Cinnalme  Commun,  Broch.  ii.  107.  Hark  Rtd  Cin¬ 
nabar,  Kirw.  ii.  223.  Mercure  Suljure  compacte, 

Hauy,  iii.  440. 

Exter.  Char. — Found  massive  or  disseminated,  or  in 
superficial  layers,  or  cellular  and  kidney-form,  and  also 
crystallized.  Forms  of  the  crystals  are,  a  double  four¬ 
sided  pyramid  with  truncated  summits ;  a  cube  having 
its  opposite  diagonal  angles  truncated  ;  a  rhomboidal 
prism  ;  a  three-sided  prism  terminated  by  a  three-sided 
pyramid,  which  also  is  truncated.  The  crystals,  which 
are  usually  small,  arc  confusedly  grouped  together  : 
surface  of  the  rhomboidal  prism  transversely  streaked, 
of  the  others  smooth  ;  external  lustre  shining  or  resplen¬ 
dent  ;  Internal  the  same,  or  only  glimmering,  vitreous, 
or  adamantine ;  fracture  foliated,  uneven,  or  rarely 
splintery ;  fragments  sharp-edged. 

Colour  cochineal  red,  carmine  red,  and  in  some  va¬ 
rieties  lead-gray ;  opaque,  rarely  translucent  at  the 
edges  ;  crv’stals  translucent,  or  semitransparent ;  streak 
shining,  scarlet  red  ;  tender,  and  easily  fiangible.  Spec, 
grav.  6.902  to  7.86. 

Chem.  Char. — Before  the  blow-pipe  common  cinna¬ 
bar  is  entirely  volatilized  with  a  blue  flame,  and  a  sul¬ 
phureous  odour. 


Constituent  Parts.  Lampadius. 


Mercury, 

81 

Sulph  ur. 

15 

Iron, 

4 

130 

Localities,  See. — This  is  tlie  most  common  ore  of 
nicrcuiy,  and  may  be  considered  as  the  gangue  or  ina- 
trl.x  of  the  other  ores.  Found  not  only  in  primitive 
mountains,  where  It  forms  beds  in  clay  and  chlorite 
slate,  but  also  in  stratiform  mountains,  and  even  in  al¬ 
luvial  rucks.  The  mines  of  .Vlinuden  in  Spain,  of  Idria 
in  Frioull,  aud  thu.se  of  the  duchy  of  Deux  Bonts,  have 
furnished  the  greatest  quantity  of  eommun  cinnabar. 
It  Is  also  found  in  Bulieuiia,  Sa.\uny,  and  llungarv,  and 
in  small  quantity  in  France. 

Subspecies  2.  FiBliOUS  CinnaBak. 

Lc  Cinnubre  (ran  Pougt  vif,  Bi-ochanI,  Ii.  1 1 1.  Hn'ght 
red  Cinnabar,  Klrwan,  ii.  229.  Mercure  sujurf  jx- 
breux,  Iluuy,  iii.  440. 

E  rlcr.Char. —  Found  massive, disseminated,  or  'uper- 

fiiial , 
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istre  glimmering,  silky,  often  also  entirely  dull: 
fine  gi-ained  earthy,  or  fibrous  5  fragments  bluut- 

Colour  bright  scarlet  red,  sometimes  crimson  or  au¬ 
rora  red  i  opaque  ;  streak  shining  scarlet  red  5  stains  j 
very  tender  or  friable,  and  very  easily  frangible. 

Localities,  &.c. — This  variety  is  very  rare  in  a  state 
of  purity.  According  to  Hauy,  most  of  the  specimens 
owe  their  texture  to  an  admixture  of  radiated  sulphuret 
of  iron.  It  has  been  found  chiefly  at  Wolfstein  in  the 
Palatinate,  where  it  is  accompanied  by  brown  iron  ore 
and  Ijematites. 

Uses. — Cinnabar  is  dug  out  chiefly  for  the  purpose  of 
extracting  the  metallic  mercury.  It  is  employed  also 
as  a  coloui  ing  matter  in  painting;  but  the  cinnabar  used 
for  this  purpose  is  chiefly  artificial. 

Some  other  varieties  of  cinnabar,  or  sulphuret  of  mer¬ 
cury,  liave  been  noticed  by  mineralogists,  as  a  native 
ethiops  mineral.  This  is  of  a  black  colour,  a  loose 
consistence,  and  it  stains  the  fingers.  It  appears  to  be 
some  bituminous  substance  penetrated  with  cinnabar.  It 
is  found  at  Idria. 

Alkaline  cinnabar  of  De  Born  Is  found  at  the  same 
place  ;  Is  of  a  bright  red  colour,  foliated  fracture,  with 
rhomboidal  fragments  ;  and  supposed  to  be  cinnabar 
penetrated  with  an  alkaline  sulphuret,  the  odour  of 
which  it  gives  out  by  friction.  Another  variety  of 
cinnabar,  usually  called  native  "vermilion,  is  in  the 
form  of  powder.  This  substance  is  very  rare,  but  is 
also  sometimes  found  at  Idria. 

IV.  SILVER  Genus. 

I.  Species.  Native  Silver. 

Id.  KIrwan,  ii.  108.  ir/.  Brochant,  ii.  114.  Id.  Ilauy, 
iii.  384. 

This  is  divided  Into  two  subspecies,  common  and 
auriferous. 

Subspecies  I.  Common  Native  Silver. 

Exter.  Char. — Common  native  silver  is  usually  found 
disseminated  or  superficial,  under  ■different  imitative 
forms,  as  dentiform,  filiform,  capillary,  dendritic,  reti¬ 
culated,  veined,  or  in  thin  plates y  and  sometimes  crys¬ 
tallized,  in  cubes,  octahedrons,  rectangular  foui-sided 
prisms,  double,  si.x-sided  pyramids  with  truncated  extre¬ 
mities,  double  three-sided  pyramids  with  truncated 
angles,  and  hollow  four-sided  pyramids.  The  crystals 
are  small  and  grouped  together  In  rows,  or  dendritical, 
or  reticulated;  surface  smooth;  that  of  the  plates  drusy, 
that  of  dentiform,  filiform,  and  capillaiy  silver;  longi¬ 
tudinally  streaked  ;  external  lustre  glimmering  or  re¬ 
splendent ;  internal  always  glimmering,  metallic;  frac- 
iure  hackly  ;  fragments  rather  sharp-eclged. 

Colour  silvery  white,  but  sometimes  on  the  surface 
yellowish  brown,  or  grayish  black  ;  opaque  ;  soft ;  per¬ 
fectly  ductile  ;  flexible,  but  not  elastic  ;  streak  shining, 
metallic.  Spec.  grav.  10  to  10.47. 

Chem.Char. — Native  silver  issolubleinnltricacld, and 
may  be  precipitated  by  muriatic  acid,  the  muriate  of 
•silver  being  insoluble  ;  or  by  immersing  a  plate  of  cop- 


Metallic  fi"ial ;  ll 
Ores.  fracture 
edged. 
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per  in  the  solution  of  nitrate  of  silver,  the  silver  is  re-  Classifica- 
duced,  and  appears  In  the  metallic  state.  tion. 

Localities,  &c. — Native  silver  is  not  uncommon  in 
most  of  the  mines  which  furnish  the  other  ores  of  that 
metal.  The  accompanying  substances  are  usually  heavy 
spar,  quartz,  calcareous  spar,  fluorspar,  pyrites,  blendej 
cobalt,  and  galena.  Native  silver  is  very  abundant  in 
Mexico  and  Peru,  and  it  is  also  not  uncommon  in  Si¬ 
beria,  in  Germany,  France,  and  was  lately  discovered 
in  the  Flerland  mine  in  Cornwall. 

Subspecies  2.  Auriferous  Silver. 

Exter.  Char. — This  variety  is  rarely  found  massive, 
but  is  usually  disseminated  in  small  particles,  or  superfi¬ 
cial,  or  reticulated,  or  in  thin  plates  ;  lustre  shining  or 
resplendent ;  fracture  hackly. 

Colour  between  silver  white  and  brass  yellow,  some¬ 
times  approaching  to  gold  yellow  ;  it  is  soft,  perfectly 
ductile  ;  flexible  without  being  elastic,  and  its  specific 
gravity  is  greater  than  common  native  silver  in  pro¬ 
portion  to  the  quantity  of  gold  with  which  it  is  al¬ 
loyed. 

Constitvent  Parts. — Auriferous  silver  is  a  compound 
of  sliver  alloyed  with  gold,  the  latter  sometimes  In  very 
considerable  proportion. 

Localities,  &c. — This  mineral  Is  very  rare.  It  is 
found  at  Konigsberg  in  Norway,  disseminated  in  massive 
calcareous  spar,  fluor  spar,  and  rock  crystal,  accompa¬ 
nied  bv  blende,  galena,  and  pyrites,  in  a  vein  which 
traverses  a  rock  of  slaty  hornblende.  It  is  also  found  in 
Siberia,  in  granular  heavy  spar  accompanied  by  vitreous 
silver  ore,  vitreous  copper  ore,  and  pyrites. 

2.  Species.  Antimonial  Silver  Ore. 

Argent  Antimonial,  Brochant,  ii.  119.  Id.  Hauy,  III. 

391.  Antimoniuted  Native  Silver,  Kirwan,  ii.  iio. 

Essen.  Char. — Colour  silvery  white  ;  brittle. 

Exter.  -Found  massive  or  disseminated,  kldney- 

foi-m  ;  or  crystallized  in  four-sided  oblique  prisms,  in 
six-sided  prisms,  sometimes  with  the  lateral  edges  trun¬ 
cated,  in  six-sided  tables,  and  in  cubes,  having  some 
cf  the  angles  truncated.  Surface  of  the  ci-ystals  longi¬ 
tudinally  streaked;  lustre  weakly  shining,  or  only  glim- 
Tnerlng;  internal  lustre  shining  or  resplendent ;  fr.acture 
foliated. 

Colour  silvery  white,  sometimes  a  superficial  colour 
between  yellow,  black,  and  gray,  or  the  colour  of  tem¬ 
pered  steel  ;  streak  shining;  semihard.  Spec.  grav. 

9-44-  ... 

Chem.  Char. — Before  the  blow-pipe  it  is  easily  re¬ 
duced  ;  the  antimony  is  driven  oil’  and  gives  out  its  pe¬ 
culiar  odour,  while  the  pure  silver  remains  behind  in- 
crusted  with  a  brown  slag,  which  communicates  to  bo¬ 
rax  a  green  colour. 

When  antimonial  silver  is  dissolved  in  nitric  acid,  a 
whitish  crust,  which  is  the  oxide  of  antimony,  soon  ap¬ 
pears  on  the  surfaee. 

This  mineral,  as  its  name  imports,  Is  an  alloy  of  sil¬ 
ver  and  antimony,  in  which  sometimes  a  small  portion 
of  iron  is  observed.  The  proportions  of  the  two  metals 
seem  to  be  very  variable. 

Constituent 
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Clasdlica> 

tion. 


Constituent  Parts. 
Klaproth. 


Vauquelin. 


Silver,  76  84  78 

Antimony,  24  i6  22 

100  loo  100 

Localities,  &c. — This  ore  of  silver  Is  accompanied  by 
calcareous  spar,  heavy  spar,  native  silver,  galena,  and 
quart/.,  in  a  vein  near  the  duchy  of  Furstenburg  in 
Swabia.  It  has  also  l)een  found  in  carbonate  of  lime 
and  heavy  spar  near  Guadalcanal  in  Spain. 

3.  Species.  Arsenical  Silver  Ore. 

III.  Kirw.  ii.  III.  Argent  Antimonial  Arsenijerc,  et 
ferrifere,  Hauy,  lil.  398. 

Exter.  Char. — Found  massive  or  disseminated,  kid- 
'  ney-form  or  globular,  and  also  crystallized  in  perfect 
six-sided  prisms}  in  similar  prisms  a  little  flattened,  and 
having  the  lateral  edges  rounded ;  and  in  acute  six-sided 
pyramids  with  truncated  summits.  Lustre  weakly  shin¬ 
ing,  sometimes  shining ;  internal  Instre  shining  or  re¬ 
splendent  ;  fracture  foliated  ;  fragments  sharp-edged. 

Colour  tin-white,  or  lead  gray,  but  exposed  to  the 
air  yellowish,  or  steel  gray ;  streak  shining  j  soft ; 
brittle. 

Chem.  Char. — Before  the  blow-pipe  the  arsenic  Is 
driven  off  in  fumes,  diffusing  the  smell  of  garlic  ;  there 
remains  behind  an  impure  globule  of  silver. 

Constituent  Parts.  Klaproth. 


Silver,  12.75 

Arsenic,  35. 

Iron,  44-25 

Antimony,  4. 

Loss,  4. 


100.00 

Localities,  &c. — This  is  a  rare  mineral,  which  has 
been  found  at  Andreasberg  in  the  Hartz,  accompanied 
by  native  arsenic,  red  silver  ore,  galena,  brown  blende, 
and  calcareous  spar. 

4.  Species.  Corneous' Silver  Ore. 

111.  Kirwan,  ii.  I13.  La  Mine  Come,  Broch.  ii.  127. 
Argent  Muriate,  Hauy,  iil.  418. 


Chem,  C^ar.— Corneous  siver  ore  melts  verv  easily 
before  the  blow-pipe,  giving  out  a  disagreeable  smell, 
and  the  globule  of  silver  remains. 

Constituent  Parts.  Klaproth. 

Silver, 

Muriatic  acid. 

Sulphuric  acid. 

Oxide  of  Iron, 

Alumina, 

Lime, 

Loss, 


100.00 

Localities,  &c. — Muriate  of  silver  is  always  found  at 
the  upper  part  of  the  vein,  and  it  is  said  that  it  some¬ 
times  accompanies  organized  substances.  Leaves  of  na¬ 
tive  silver  have  been  found  attached  to  petrifactions,  at 
Frankenburg  in  Ilessia}  it  is  supposed  that  this  metallic 
silver  is  the  result  of  the  decomposition  of  the  muriate 
of  silver.  Corneous  silver  ore  is  almost  always  accom¬ 
panied  by  vitreous  silver,  sooty  silver,  brown  iron  ore } 
more  rarely  by  native  silver,  red  silver,  galena,  quartz, 
and  heavy  spar.  It  is  found  in  Peru  and  Mexico,  In 
the  mines  of  Freyberg  In  5a.xony,  at  Allemont  in  France, 
and  in  Siberia. 

Another  variety  of  muriate  of  silver  has  been  de¬ 
scribed-  by  some  mineralogists  under  the  name  of  earthy 
corneous  silver  ore-,  or,  according  to  the  fanciful  Ger¬ 
man  name,  butter-milk  earth.  This  variety  has  an 
earthy  fracture,  owing  to  a  portion  of  alumina  which  is 
combined  with  it.  It  is  almost  friable  ;  the  lustre  of 
the  streak  is  resinous,  and  It  feels  somewhat  greasy. 

Chem.  Char. —  Before  the  blow-pipe  it  is  slightlv 
agglutinated  without  melting,  and  small  globules  of 
silver  exude  from  the  mass. 


Constituent  Parts, 

Klaproth. 

Silver,. 

Muriatic  acid. 

25 

8 

Alumina, 

67 

^Vith  a  trace  of  copper,  — 

100 

This  variety  is  found  at  Andreasberg  In  the  Hartz. 
Another  variety  has  been  ilescribed  under  the  name  of 
alkaline  silver  ore,  which  is  nothing  more  than  the  mu¬ 
riate  of  silver  combined  with  carbonate  of  lime. 


67-75 

21. 

1-75 

•25 

3- 
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Metallic 

Ores. 


Essen.  Char. — The  colour  of  horn  ;  fusible  like  wax. 
Exter.  Char — Rarely  found  massive}  sometimes  dis¬ 
seminated  in  globular  pieces,  often  in  superficial  layers, 
and  very  often  crystallized.  The  forms  are,  the  por- 
fcct  cube,  capillary  or  needle-formed  crystals  }  the  cry¬ 
stals  are  always  small,  and  commonly  grouped  together. 
Surface  smooth,  shining  or  weakly  shining  }  Internal 
lustre  the  same}  resinous}  fracture  uneven,  or  flat  con- 
choidal }  fragments  blunt  edgedi 

Colour  light  pearl  gray,  violet  blue,  or  lead  gray } 
becomes  brown  or  blackish  in  the  air }  translucent  *, 
sometimes  only  at  the  edges}  very  soft  }  receives  the 
impression  of  the  nail}  ductile,  and  in  thin  plates,  flexi¬ 
ble.  Spec.  gray.  4.748  to  4.804. 


5.  Species.  SooTY  Silver  Ore. 

Id.  Kirw.  il.  117.  L' Argent  \oir,  Broch.  ii.  132. 

Exter.  Char. — Found  massixe  or  disseminated,  perfo¬ 
rated  or  corroded  }  in  supcifleial  layers  upou  other  mi¬ 
nerals,  or  in  rounded  pieces,  covered  by  muriate  of  sil¬ 
ver}  consistence  intermediate  between  solid  and  friable} 
dull }  fraoture  fine  grained  earthy  ;  fragments  bluot- 
edged. 

t  olour  bluish  black,  or  blackish  gray  ;  streak  »hin- 
ing,  metallic  ;  stains  a  little  }  easily  frangible. 

Chem.  Chur. — Melts  easily  before  the  blow-pipe  into 
a  slaggy  mass,  whirli,  by  continuing  the  heat,  is  pai^ 
tially  volatilized^  and  the  globule  of  silver  remains. 

Ihs 
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Metallic  Its  constituent  parts  are  still  unknown  j  as  it  is  usual- 
Oreg.  jy  accompanied  by  vitreous,  corneous,  and  some  other 
"■  silver  ores,  it  is  supposed  to  be  a  mixture  of  those  ores 
in  different  proportions. 

Localities,  &c. — Found  In  Saxony,  in  Fiance,  and 
in  Hungary. 

6.  Species.  Vitreous  Silver  Ore. 

Sulphurated  Silver  Ore,  KIrw.  il.  115.  T'i- 

treux,  Brochaut,  li,  1 34.  Argent  Sulphure,  Hauy, 
iii.  398. 

Exter.  Char. — Commonly  found  massive,  dissemina¬ 
ted,  or  superficial  sometimes  dentiform,  filiform,  ca¬ 
pillary,  dendritic,  or  reticulated,  with  other  forms  and 
impressions.  It  is  also  crystallized  in  cubes,  which  are 
either  perfect  or  truncated  on  the  angles  or  edges  ;  in 
octahedrons,  which  are  either  perfect,  or  truncated  on 
the  angles  •,  in  flat,  double,  three-sided  pyramids,  the 
edges  of  the  one  corresponding  to  the  faces  of  the 
other  j  in  rectangular  four-sided  prisms,  terminated  by 
a  four-sided  pyramid  j  in  equiangular  six-sided  prisms, 
terminated  at  the  two  extremities  by  a  three»slded  py¬ 
ramid  ;  corresponding  alternately  to  three  of  the  lateral 
edges,  forming  the  garnet  dodecahedron,  of  which  all 
the  lateral  edges  are  sometimes  slightly  truncated  5  in 
broad  and  flat  six-sided  prisms  bevelled  at  the  extremity, 
and  having  the  angles  at  the  acute  lateral  edges  trun¬ 
cated.  The  crystals  are  commonly  small,  and  grouped 
together  in  rows,  or  in  knots,  like  the  steps  of  a  stair  j 
the  cube  and  the  octahedron  are  the  most  common, 
and  the  cube  is  sometimes  hollow.  The  surface  ot  the 
crystal  Is  usually  smooth,  sometimes  rough  or  drusy  j 
lustre  between  shining  and  weakly  glimmering  ;  internal 
lustre  shilling,  metallic  fracture  concholdal,  sometimes 
foliated  j  fragments  hlunt-edged. 

Colour  dark  lead-gray,  steel-gray,  or  hlaekish  grny, 
varying  by  exposure  to  the  air  j  streak  shining  ;  soft  j 
ductile  may  he  cut  with  a  knife  j  flexible  without  be¬ 
ing  elastic.  Spec.  grav.  6.909  to  7.21 5. 

Chem.  Char. — Before  the  blow’-pipe  vitreous  silver  is 
reduced  to  the  metallic  state,  and  the  sulphur  is  driven 
off.  By  gradually  heating  it  in  a  furnace,  the  sulphur 
may  be  dissipated  without  fusion,  and  the  silver  is  redu¬ 
ced  to  the  metallic  state  in  a  dendritical  or  capillary 
form,  exactly  resembling  native  silver. 


Constituent  Parts. 


Bergman. 

Sage. 

Klaproth. 

Silver 

75 

84 

85 

Sulpliur, 

25 

16 

15 

ICO 

100 

100 

Localities,  &c. — Vitreous  silver  Is  one  of  the  most 
common  silver  ores.  It  Is  usually  accompanied  by 
heavy  spar,  calcareous  spar,  and  fluor  spar  j  along  witli 
the  other  ores  of  silver  and  lead,  cobalt  and  blende. 
It  is  found  in  Bohemia,  Saxony,  Norway,  Siberia,  and 
South  America. 

7.  Species.  Brittle  Vitreous  Silver  Ore. 

1? Argent  Vitreux  Aigre,  Brochant,  ii.  138. 

Exter.  Char. —Yoand  massive,  disseminated,  superfi- 
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cial,  or  crystallized  In  equiangular  six-sided  prisms,  he  Classifica- 
•  terminal  faces  being  sometimes  plane,  and  sometimes  tion, 
convex  or  concave  ;  the  same  prism  truncated  on  its 
terminal  edges,  or  terminated  by  a  six-sided  pyramid  set 
on  the  lateral  faces,  and  having  Its  summit  truncated  } 
in  equiangular  six-sided  tables,  or  in  very  flat  rhom¬ 
boids.  Crystals  small,  and  grouped  together  ;  surface 
smooth,  sometimes  drusy ;  prisms  longitudinally  streak¬ 
ed  ;  lustre  shining  or  resplendent  5  internal  lustre  shin¬ 
ing,  or  weakly  shining  j  fracture  conchoidal,  sometimes 
uneven  ;  fragments  rather  sharp-edged. 

Colour  iron-black,  or  steel  or  lead  gray ;  soft ;  brit¬ 
tle.  Spec.  grav.  7.208. 

Chem.  Char. — Before  the  blow-pipe  it  melts  with  dif¬ 
ficulty  ;  sulphur,  antimony,  and  arsenic,  are  pai  tially 
driven  oft’,  and  there  remains  a  button  of  metali..-  sil¬ 
ver,  which  is  not  very  ductile,  accompanied  by  a  brown 
slag. 

Constituent  Parts.  Klaproth. 


Silver,  66.5 

Sulphur,  I2. 

Antimony,  10. 

Iron,  5. 

Copper  and  arsenic,  .5 
Eartliy  matters,  1. 

Loss,  5. 


100.0 

I^ocalities,  &c. — This  is  one  of  the  richest  silver  ores  j 
and  it  is  usually  accompanied -by  red  silver  ore,  vitreous 
silver  ore,  some  other  metallic  ores,  and  various  earthy 
spars.  It  is  pretty  common  in  Saxony  and  Hungary, 
but  less  abundant  than  vitreous  silver  ore.  It  Is  also 
occasionally  met  with  In  most  other  silver  mines. 

•  8.  Species.  Bed  Silver  Ore. 

Id.  KIrw.  Ii.  122.  Id.  Broch.  ii.  143.  Argent  Anti- 

monie  Sulphure,  Hauy,  iii.  402. 

This  is  divided  into  two  subspecies  5  dark  red,  and 
bright  red  silver  ore. 

Subspecies  i.  Dark  Bed  Silver  Ore. 

Exter.  Char. — Found  massive  or  disseminated,  super¬ 
ficial,  dendritical,  or  crystallized  in  equiangularsix-sided 
prisms,  which  is  either  terminated  by  a  three-sided  pyra¬ 
mid  set  on  the  lateral  edges,  or  has  its  terminal  edges 
truncated,  or  is  terminated  by  an  obtuse  six-sided  pyra¬ 
mid  set  on  the  lateral  faces,  and  having  the  summit  and 
lateral  edges  of  the  pyramid  truncated  j  sometimes  the 
siimmit  of  the  pyramid  is  terminated  by  a  second  three- 
sided  pyramid,  and  sometimes  the  lateral  edges  ol  the 
j)rism  are  bevelled.  The  crystals  are  small,  and  vari¬ 
ously  grouped  together,  commonly  smooth  and  resplend¬ 
ent,  rarely  streaked  j  intern  al  lustre  weakly  shining,  or 
only  glimmering,  adamantine,  often  semimetallic  •,  frac¬ 
ture  usually  uneven,  sometimes  concholdal  j  fragments 
rather  hlunt-edged. 

Colour  between  cochineal  red  and  lead-gray,  and 
sometimes  Iron  black  ;  crystals  translucent  j  in  masses 
opaque  5  streak  but  weakly  shining,  between  cochi  ncal 

red 
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Classifica-  ^cd  and  crimson  red  j  soft  j  brittle,  and  easily  fran- 
tion.  gible.  Spec.  grav.  5.56  to  5.58. 

'—^V"  '  Chem.  Char. — Before  the  blow-pipe  it  decrepitates 
and  flies  off  before  becoming  red,  and  then  melts  with 
frothing  up  j  part  is  volatilized  and  sublimes  In  the 
form  of  a  yellowish  white  powder,  and  leaves  a  button 
of  metallic  silver. 

Its  constituent  parts  are  supposed  to  be  nearly  the 
same  as  the  following. 

Localities,  &c. — Found  In  almost  all  silver  mines, 
and  is  usually  accompanied  by  other  silver  ores,  as  well 
as  different  metallic  ores. 

Subspecies  2.  Bright  Red  Silver  Ore. 

E.vter.  Char. — Found  massive,  disseminated,  or  su¬ 
perficial,  and  very  often  crystallized.  The  forms  of 
its  crystals  resemble  some  of  those  of  the  former,  or  are 
simple  six-sided  pyramids,  or  acute  six-sided  pyramids, 
having  the  lateral  angles  alternately  acute  and  obtuse, 
with  the  summit  surmounted  by  a  three-sided  pyramid 
placed  on  the  obtuse  edges  of  the  first ;  or  surmounted 
by  a  six-sided  pyramid  set  on  the  lateral  faces.  The 
crystals  are  sometimes  acicular,  and  are  combined  to¬ 
gether  in  a  fascicular  or  reticulated  form.  Surface  of 
the  crystals  sometimes  smooth,  sometimes  drusy ;  streak¬ 
ed  longitudinally,  but  the  pyramids  are  streaked  trans¬ 
versely  or  obliquely  j  lustre  resplendent  or  shining  j  in¬ 
ternal  lustre  shining  or  weakly  shining  and  adaman¬ 
tine  j  fracture  conchoidal,  or  fine  grained  uneven  j  frag¬ 
ments  rather  blunt-edged. 

Colour  blood  red,  or  light  cochineal  red,  sometimes 
bluish  on  the  surface ;  crystals  semitransparent  j  in 
masses  translucent,  often  opaque  ;  streak  aurora  red  j 
soft,  easily  frangible.  Spec.  grav.  5.44  to  S-S9’ 

Chem.  Char. — Melts  before  the  blow-pipe;  blackens, 
and  burns  with  a  bluish  flame,  giving  out  white  fumes 
with  the  odour  of  garlic.  A  button  of  nearly  pure 
silver  remains  behind. 


Constituent  Parts. 


eSilver, 

Klaproth. 

62. 

Vauquclin. 

56.67 

Antimonv, 

18.5 

16.13 

Sulphur, 

I  I. 

15-07 

Sulphuric  acid  and  water. 

8-5 

- 

Oxygen, 

12.13 

100.0 

100.00 

The  garlic  smell,  which  was  formerly  supposed  to  be 
owing  to  arsenic,  arises  from  the  antimony,  which  is 
volatilized  by  the  action  of  tlie  blow-pipe  ;  although, 
according  to  Proust,  there  are  ores  of  red  silver  which 
contain  sometimes  arsenic  and  sometimes  antimony  se¬ 
parately,  and  sometimes  the  two  metals  combined.  'J  he 
red  colour  of  this  ore  is  by  Thenard  ascribed  to  the  an¬ 
timony  In  the  state  of  pin]>lc  oxide. 

Localities,  &c. — Red  silver  ore  is  usually  accompa¬ 
nied  by  native  arsenic,  other  ores  of  silver,  as  well  as 
other  metallic  ores  ;  and  it  is  found  in  Bohemia,  Sax¬ 
ony,  France,  Spain,  and  Hungary. 

9.  Species.  M'hite  Silver  Or,> 

/</.  Broch.  II.  150.  Light  Cray  Silver  Ore,  KIrw. 
ii.  1 19. 
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Exter.  Char. — Found  massive  and  disseminated  ;  .Metallic 
lustre  strongly  glimmering  ;  fracture  even  ;  fragments  Ores, 
blunt-edged.  '  » 

Colour  bright  lead-gray,  or  steel-gray ;  soft ;  streak 
shining.  Spec.  grav.  5.322. 

Constituent  Parts. — According  to  some,  this  mineral 
is  composed  of  silver,  antimony,  and  sulphur ;  but  ac¬ 
cording  to  others,  minerals  which  have  been  reckoned 
white  silver  ores,  contain  a  very  considerable  propor¬ 
tion  of  lead,  and  therefore  ought  to  be  arranged  among 
the  ores  of  that  metal.  Such  are  the  following  analy¬ 
ses  by  Klaproth. 


Light  coloured. 

Dark  coloured, 

Silver, 

20.40 

9.25 

Lead, 

48.06 

41. 

Antimony, 

7.88 

21,5 

Iron, 

2.25 

I-7J 

Sulphur, 

12.25 

22. 

Alumina, 

7- 

1-75 

Silica, 

.25 

Loss, 

1.91 

2.25 

100.00 

100.00 

Localities,  &c. — The  real  white  silver  ore  has  been 
chiefly  found  in  the  mine  of  Himmelfurst,  near  Frey- 
berg  in  Saxony,  in  a  gangue  of  quartz,  and  accompa¬ 
nied  by  galena,  red  silver,  and  blende. 

10.  Species.  Black  Silver  Ore. 

Exter.  Char. — This  ore  of  silver  Is  of  a  cellular  tex¬ 
ture  ;  the  streak  is  shining  and  metallic  ;  it  is  brittle, 
and  of  a  black  colour  ;  but  it  can  only  be  known  to  be 
a  silver  ore  by  obtaining  globules  of  silver  under  the 
blow-pipe.  It  is  usually  accompanied  by  vitreous 
red  silver- ores.  It  is  supposed  that  it  is  some  of  the 
other  species  of  silver  ores  that  may  have  undergone 
some  change  from  chemical  agents.  The  silver  it  con¬ 
tains  is  in  very  variable  proportions. 

I.ocalities,  &c. —  Found  in  some  of  the  silver  miues 
at  I'reyberg  in  Saxony,  and  Allemont  in  France.  It 
is  common  in  Peru  and  Mexico,  and  it  is  called  by  the 
Spaniards,  negrillo. 

Beside  the  silver  ores  already  described,  other  species 
have  been  mentioned  by  mineralogists,  the  existence  of 
which  has  not  been  distinctly  ascertained  ;  as  the  car¬ 
bonate  of  silver  of  M'ideninann  and  Kirwan,  composed 
ot  72.5  parts  of  silver,  12  of  carbonic  acid,  and  15.5 
of  earbonafe  of  antimony  and  o.xide  of  copjKT  *  :  the  •  jj 
reddish  and  greenish  black  silver  ore,  also  described  by 
Kii-waii,  which  is  supposed  to  be  a  mixture  of  native 
and  sulphurated  silver +.  Light  lamellar  .silver  ore  t,  f  Ibid  115. 
composed  of  alumina,  sulpliuret  of  silver,  oxide  of  iron  t  lind.  n6. 
and  manganese. 

V.  COPPF.R  Ci  sts. 

I.  Species.  Native  Coipi.r. 

Id.  Kirw.  ii.  128.  Id.  Urocli.  ii.  158.  Id.  llauy,  iii. 

518. 

Essen.  CAur.— -Culonr  reddish  yellow,  and  malleable. 

Kxter.  Char. —  Native  copper  1*  found  massive,  dis¬ 
seminated,  superficial,  or  in  rounded  pieces  ;  also  drn- 
dritical  and  capillary,  and  very  often  crvsuUixed  in  per- 
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feet  cubes,  or  with  truncated  edges  or  angles  j  double 
four-sided  pyramids ;  simple  and  acute  three-sided  pyra¬ 
mids.  Crystals  small,  and  grouped  in  a  dendritical  or 
botryoidal  form  ;  lustre  shiuingor  weakly  shining  j  in¬ 
ternal  lustre  glimmering  or  weakly  shining  j  fracture 
hackly  j  fragments  blunt-edged. 

Colour  light  copper-red,  hut  exposed  to  the  air,  yel¬ 
lowish,  blackish,  or  greenish  :  streak  shining  \  soft,  or 
semihard  j  ductile,  and  flexible,  hut  not  elastic.  Spec, 
grav.  7.72  to  8.58. 

Chan.  Char. — Copper  immersed  for  some  time  in  a 
solution  of  ammonia,  or  volatile  alkali,  changes  it  to  a 
beautiful  blue  colour. 

Localities,  Sec. — Xative  copper  is  not  a  very  rare 
mineral  ;  it  is  found  in  many  copper  mines  accom¬ 
panied  by  the  other  ores  of  copper,  as  in  the  copper 
mines  of  Siberia,  Saxony,  Hungary,  Sweden,  and  Corn¬ 
wall  in  England. 

2.  Species.  Vitreous  Copper  Ore. 

Id.  Kirw.  ii.  144*  Id.  Broch.  ii.  162.  Cuivre  Suijure’ 

Many,  iil.  551. 

This  is  divided  into  two  subspecies  ;  compact  and  fo¬ 
liated. 

Subspecies  i.  Compact  Vitreous  Copper  Ore. 

Exter.Char. — Found  massive  or  disseminated,  some¬ 
times  superficial,  and  rarely  crystallized  in  perfect  cubes 
with  convex  faces  •,  in  perfect  octahedrons,  or  in  six  sid¬ 
ed  prisms,  terminated  by  a  three-sided  pyramid,  set  on 
three  of  the  lateral  edg  es.  Crystals  small ;  surface 
smooth  and  shining  ;  internal  lustre  strongly  glimmer¬ 
ing  or  shining  •,  fracture  rhomboidal  or  even,  fragments 
rather  sharp-edged. 

Colour  lead-gray,  iron  gray,  or  yellowish,  but  some¬ 
times  the  colour  of  tempered  steel  when  tarnished  ;  streak 
shining  or  resplendent  j  soft,  and  easily  frangihle.  Spec, 
grav.  4.81  to  5.338. 

Constituent  Parts.  Klaprotii. 

Copper,  78.5 

Sulphur,  18.5 

Iron,  2.25 

Silica,  .75 


J  00.00 

Subspecies  2.  Foliated  Vitreous  Copper  Ore. 

E.rter.  Char. — Always  found  massive  or  disseminat¬ 
ed,  rarely  superficial  j  fracture  foliated  j  fragments  blunt 
edged. 

Colour  similar  to  the  former,  approaching  a  little 
more  to  fawn  or  yellowish  brown. 

Constituent  Farts.  Klaproth. 

Copper,  50 

Sulphur,  20 

Iron,  25 

Loss,  y 

loo 

Chem.  Char. — Vitreous  copper  ore  is  often  fusible 
in  the  flame  of  a  candle,  and  it  melts  easily  before  the 
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blow-pipe,  and  yields  a  button  of  copper  enveloped  in 
a  blackish  slag  ;  heated  ivith  borax,  gives  it  a  green  co¬ 
lour,  and  digested  in  a  solution  of  ammonia,  changes  it 
to  a  fine  blue. 

Localities,  &c. — Vitreous  copper  ore  is  accompanied 
by  quartz,  calcareous  spar,  heavy  spar,  and  the  other 
ores  of  copper  5  and  Is  common  in  Siberia,  Plungaiy, 
Norway,  Germany,  and  Cornwall  in  England. 

3.  Species.  Variegated  Copper  Ore. 

Purple  Copper  Ore, 'K.\\  v!sn,n.  142.  La  Mine  de  Cuivre- 
Panachee,  Brochant,  ii.  166.  Cuivre  Pyrihux  Ile- 
patique,  Hauy,  iii.  536. 

Exter.  Char. — Found  massive,  disseminated,  or  super¬ 
ficial,  and  sometimes,  it  is  said,  crystallized  in  octahe¬ 
drons  J  internal  lustre  shining ;  fractui  e  conclioidal,  or 
somewhat  uneven  j  fragments  rather  sharp-edged. 

Colour  reddish  yellow,  violet  blue,  azure  blue,  and 
greenish  ;  several  colours  exist  on  the  same  specimen, 
giving  it  a  variegated  appearance,  from  which  it  has 
the  name;  streak  shining;  imwder  reddish;  soft,  and 
easily  frangible. 

Constituent  Parts.  Klaproth. 


Copper, 

63-7 

t8 

Iron, 

12.7 

18 

Sulphur 

19. 

^9 

Oxygen, 

4-5 

5 

Loss, 

.1 

100.0 

100 

I.,ocalities,  &c. — Variegated  copper  ore  is  accompa¬ 
nied  byqiiartz,  calcareous  sjtar,  bituminous  marly  schls- 
tns,  and  other  copper  ores  ;  and  is  found  in  Saxony, 
Hungary,  Sweden,  Siberia,  and  England. 

4.  Species.  Copper  Pyrites. 

Id.  Kirwan,  II.  140.  Id.  Brochant.  ii.  169.  Jr/.  Hauy, 

iii.  529. 

E.rter.  Chur — Found  massive,  disseminated,  some¬ 
times  superficial,  more  rarely  in  imitative  forms,  as  den¬ 
dritical,  &c.  but  often  crystallized.  Forms  aie,  the  te¬ 
trahedron,  which  is  either  perfect,  or  with  its  four  angles 
truncated,  giving  it  the  appearance  of  a  six-sided  table; 
the  perfect  octahedron,  the  summit  terminated  by  a 
line;  a  double  crystal  formed  of  two  tetrahedrons  base 
to  base,  the  angles  of  the  bases  being  sliglitly  truncatedj 
produce  three  re-entering  angles,  and  the  lateral  faces 
three  salient  angles.  Crystals  are  small  ;  sni'laci' smooth, 
shining  ;  internal  lustre  shining  or  rc.splendent ;  fraetui-e 
often  uneven,  sometimes  conclioidal,  fragments  rather 
sharp-edged. 

Colour  in  the  fresh  fracture,  brass  yellow,  sometimes 
gold  yellow,  and  steel  gray;  sometimes  with  varie¬ 
gated  colours  ;  soft  or  semi-hard  ;  brittle.  Spec.  grav. 
4.08  to  4.3. 

Chcni.  Char. — Bcfoi'e  the  blow-pipc  it  decrepitates; 
gives  out  a  sulphureous  odour;  fuses  into  a  black  glo¬ 
bule,  and  t..e  heat  being  continued,  metallic  copper  ap¬ 
pears.  Borax  heated  with  it  acquires  a  green  co¬ 
lour. 

This 
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ria-tsifica-  Tills  ore  of  copper  is  composed  of  sulphur,  copper, 
tioii  and  iron  in  variable  proportions,  and  soinetiuies  also  a 
‘  "  V  small  admixture  of  gold  or  silver. 

Localities,  &c. — This  is  a  very  common  copper  ore. 
It  is  equally  found  in  primitive  and  stratiform  moun¬ 
tains,  either  in  Veins  or  in  beds,  and  sometimes  in 
great  abundance  j  in  Saxony,  Hungary,  Sweden, 
France,  and  England. 

5.  Species.  "White  Copper  Ore. 

Id.  Kirwan,  li.  152.  Id.  Broebant,  ii.  173. 

Exter.  Char. — Found  massive  or  disseminated  ;  in¬ 
ternal  lustre  weakly  shining ;  fracture  fine  grained, 
uneven  ;  fragments  rather  sharp-edged. 

Colour  between  silver  white  and  brass  yellow  ;  sepii- 
Jiard  j  brittle.  Spec.  grav.  4.3. 

Chem.  Char. — Before  the  blow-pipe  it  gives  out  a 
white  fume,  with  the  smell  of  ai*senic,  and  melts  into 
a  grayish  black  slag. 

This  ore  is  said  to  be  composed  of  copper,  iron,  ar¬ 
senic,  and  sulphur. 

6.  Species.  Gray  Copper  Ore. 

Id.  Kirwan,  ii.  146.  Id,  Brocliant,  ii.  175.  Id.  Hauy, 
537- 

*  Ertcr.  Char. — Found  massive  or  disseminated,  super- 
/  ficial,  and  often  crystallized  in  regular  tetrahedrons, 
which  are  rare  j  or  having  all  the  edges  truncated,  eft' 
bevelled,  sometimes  slightly,  and  sometimes  strongly  j 
or  having  each  of  its  angles  surmounted  by  a  three-sid¬ 
ed  pyramid,  set  on  the  lateral  faces,  with  some  other 
modifications.  Crystals  of  various  sizes  j  surface 
.smooth,  shining  5  internal  lustre  between  glimmering 
and  resplendent  j  fracture  uneven,  or  conchoidal ;  frag¬ 
ments  rather  sharp-edged. 

Colour  steel  gray  of  various  shades,  lead  gray,  and 
the  tarnished  colours  are  often  variegated  ;  streak  black 
or  brown  j  semi-hard  j  brittle.  Siiecific  gravity  4.44 
to  4.86. 

Chem,  Char. — Before  the  blow-pipe  It  decrepitates, 
and  melts  into  a  brittle  metallic  globule  of  a  grayish 
colour,  giving  out  a  white  fume,  and  communicating  to 
borax  a  yellowish  red  colour. 


Constituent  Parts. 

Klaproth. 

Copper, 

16.25 

31-36 

Sulphur, 

10. 

”•5 

Antimony, 

16. 

34-09 

Silver, 

2.25 

»4-77 

iron. 

FF75 

3-3 

Lead, 

'  34-J 

Silica, 

2-5 

.Alumina, 

0-3 

Loss, 

4-75 

4.6S 

100.00 

100.00 

Localities,  &c. —  This  mineral  Is  most  frequently 
found  in  veins  In  primitive  mountains,  accompanied 
by  other  ores  of  toppi-r,  as  in  Germany,  France, 
Sweden,  Siberia,  and  In  England. 
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7.  iSpecics. 
Id.  KI  rwan,  ii.  143. 


Bl.vck  Copper  Ore. 
Id.  Broebant,  ii.  i8o. 


22‘ 


Mct'iilie 

On-s. 


Exter.  Chur. — Found  in  the  state  of  powder,  with  a 
dull  appearance,  and  little  coherence,  sometiines  in- 
crusting  other  ores  of  copper  j  usually  friable  j  stains  •, 
feels  meagre. 

Colour  brownisli  black,  sometimes  deep  brown. 

Chem.  Char. — Gives  out  before  the  blow  pipe  a  sul¬ 
phureous  smell,  and  melts  with  borax  into  a  urccuL-.h 
slag.  _ 

It  is  supposed  to  arise  from  the  decomposition  of  vi¬ 
treous  copper  ore  and  copper  pyrites,  and  contains 
sometimes  from  40  to  50  per  cent,  of  copper. 


8.  Species.  Red  Copper  Ore. 

Id.  Kirwan,  ii.  135.  Id.  Broebant,  ii.  i8r. 

This  is  divided  into  three  subspecies  ;  compact,  folia¬ 
ted  and  capillary. 

Subspecies  i.  Compact  Red  Copper  Ore. 

Exter.  Char. — Found  massive,  disseminated,  or  su¬ 
perficial ;  lustre  glimmering,  semi-metallic  j  fracture 
even,  or  slightly  conchoidal  j  Iragments  rather  sharp- 
edged. 

Colour  cochineal  red,  or  lead  gray  j  opaque  ;  streak 
shining,  of  a  brick  red  colour  j  semi-hard,  and  brittle. 

Subspecies  2.  FoLI.-VTED  RfcD  CoFPER  Orl. 

Exter.  Found  massive,  disseminated,  or  su¬ 

perficial,  often  crystallized  in  octahedrons,  which  are 
either  truncated  on  the  angles  or  edges  ;  in  perfec  t 
cubes,  which  are  sometimes  truncated  on  the  angle.-, 
and  sometimes  on  the  edges.  Crystals  small,  usuallv 
aggregated;  surface  smooth,  shining;  internally  shin- 
ing,  or  weakly  shining,  between  metallic  and  adaman¬ 
tine  ;  fracture  imperfectly  foliated ;  fragments  rather 
sharp-edged. 

Colour  similar  to  the  former;  opaque,  translucent  at 
the  edges  ;  crystals  semi-transparent. 

Subspecies  3.  Capillary  Red  Copper  Ore. 

Ftbrf/tis  Red  Copper  Ore,  Kirwan,  ii.  137.  Le  Cuiire 

0.ride  Rouge  Capillaire,  Broebant,  ii.  184. 

E.vter.  Char. — Found  In  small  capillary  crystals, 
which  are  disseminated  in  small  bundles,  or  sometimes 
form  a  superficial  incrustation ;  lu.-tre  shining  and  ada¬ 
mantine. 

Colour  carmine  red,  cochineal  or  scarlet  red  ;  crys¬ 
tals  translucent. 

Chem.  Char. — Red  copper  ore  Is  easily  reduced  be¬ 
fore  the  blow-pipe  without  any  odour ;  entirely  soluble 
in  muriatic  acid  without  effervescence,  but  eflcrvesc.  - 
In  nitric  acid  ;  by  which  means  it  may  be  dlstingui-liril 
from  cinnabar,  which  is  lu-oliible,  and  from  red  silver 
ore,  which  dissolves  with  effervescence. 

I  he  constituent  part-  of  n  d  cop|M  r  ore  are  supposed 
to  be  copper  and  oxygen,  and  not  a  carbonate  of  cop- 
j>cr,  as  was  formerly  eonicctured. 

Localities,  &c. —  Bed  copper  ore  i;  found  in  various 
places  accompanying  llic  nih«  r  ons  of  the  s*mc  metal, 

h  f  2  and 


i 


c 
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Metallic  and  particularly  native  copper.  The  crystallized  varle- 
Ores.  ties  are  rare. 

9.  Species.  Brick-bed  Copper  Ore. 

IcL  Kirwan,  ii.  127.  Id.  Brochant,  il.  187. 

Of  this  also  there  are  two  subspecies,  earthy  and  in¬ 
durated. 

Subspecies  1.  Earthy  Brick-red  Copper  Ore. 

Exter.  Char. — Found  massive  or  disseminated,  or  su¬ 
perficial,  in  the  fissures  of  other  copper  ores,  composed 
of  fine  earthy  particles  slightly  cohering  5  dull,  friable, 
and  staining. 

Colour  hyacinth  red,  reddish  brown,  brownish  red, 
or  yellow. 

Subspecies  2.  Indurated  Brick-red  Copper  Ore. 

Exter,  Char. — Found  massive,  disseminated,  or  su¬ 
perficial;  lustre  glimmering,  or  weakly  shining ;  frac¬ 
ture  imperfectly  concholdal,  even  or  earthy  ;  fragments 
rather  sharp-edged. 

Colour  deep  hyacinth  red,  brownish  red,  or  deep 
brown;  streak  shining  ;  soft,  or  semihard  ;  brittle. 

Chem.  Char. — Before  the  blow-pipe  it  is  infusible 
and  blackens. 

The  constituent  parts  of  this  ore  are  supposed  to  be  a 
mixture  of  red  copper  ore,  or  oxide  of  copper,  and 
brown  oxide  of  iron,  in  variable  proportions. 

Localities,  &c. — This  ore  Is  usually  found  accompa¬ 
nying  red  copper  ore. 

10.  Species.  Emerald  Copper  Ore. 

Ilauy,  III.  136.  Id.  Brochant,  ii.  51 1. 

Essen.  Char. — Divisible  into  an  obtuse  rhomboid, 
whose  plain  angles  are  111°  and  69°* 

Exter.  Char. — Found  crystallized  in  six-sided  prisms, 
terminated  by  a  three-sided  summit,  placed  on  the  three 
alternate  lateral  edges  ;  lustre  shining,  vitreous  ;  frac¬ 
ture  foliated  ;  cleavage  threefold,  parallel  to  the  lateral 
edges  of  the  summit. 

Colour  emerald  green  ;  translucent,  or  semi-transpa¬ 
rent  ;  semi-hard.  Spec.  grav.  3.3. 

Chem.  Char. — Infusible  before  the  blow-pipe,  but 
becomes  brown,  and  tinges  the  flame  of  a  candle  yel¬ 


lowish  green. 

Constituent  Parts.  Vauquelln. 

Oxide  of  copper,  28.57 

Silica,  28.57 

Carbonate  of  lime,  42.85 

Loss,  *01 


100.00 

Localities,  &c. — This  mineral  is  found  in  Siberia,  in 
a  matrix  covered  with  malachite. 

II.  Species.  Azure  Copper  Ore,  or  Carbonate  of 
Copper. 

Blue  Calciform  Copper  Ore,  Kirwan,  ii.  I2Q.  L‘‘A- 
%ur  de  Cuivre,  Brochant,  II.  190.  Cuivre  Carbonate 
Bleu,  Hauy,  iii.  562, 
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This  species  is  divided  into  two  subspecies,  earthy  Classifica- 
and  indurated.  tion 

Subspecies  i.  Earthy  Azure  Copper  Ore, 

Exter.  Char. — Barely  found  massive,  usually  dissemi¬ 
nated  or  superficial ;  composed  of  fine  particles  which 
are  dull  and  somewhat  coherent ;  fracture  earthy. 

Colour  smalt  blue,  sometimes  sky  blue ;  opaque ; 
stains  a  little  ;  soft  or  friable. 

Subspecies  2.  Indurated  or  Radiated  Azure  Cop¬ 
per  Ore. 

Exter.  Char. — Barely  found  massive,  sometimes  dis¬ 
seminated,  often  superficial,  or  in  imitative  forms, 
as  stalactitical,  botryoldal,  &c.  and  also  crystallized  in 
rectangular  four-sided  prisms,  terminated  by  four-sided 
acute  pyramids  set  on  the  lateral  edges ;  in  oblique 
four-sided  prisms,  with  two  broad  and  two  narrow  faces, 
with  a  foui-sided  pyramid  set  on  the  lateral  faces;  some¬ 
times  the  lateral  edges  are  truncated,  and  the  termina¬ 
tion  is  by  a  six-sided  pyramid.  Crystals  usually  small, 
and  variously  aggregated ;  broad  faces  of  the  prisms 
transversely  streaked ;  narrow  faces  longitudinally ; 
lustre  shining  or  resplendent,  vitreous  ;  fracture  radiat¬ 
ed  ;  fragments  blunt  edged,  or  wedge-shaped. 

Colour  llglit  azure  blue,  Prussian  or  indigo  blue  ; 
translucent  or  semi-transparent ;  streak  sky  blue  ;  soft; 
brittle.  Spec.  grav.  3.4  to  3.608. 

Chem.  Char. — Soluble  with  elfervescence  In  nitric 
acid;  nearly  infusible  before  the  blow-pipe,  but  Is  ea¬ 
sily  reduced  with  borax,  which  assumes  a  fine  green  co¬ 
lour. 

Constituent  Parts.  Pelletier. 


Copper,  66 

Carbonic  acid,  18 

Oxygen,  8 

Water,  2 

Loss,  6 


100 

Localities,  &c. — This  variety  of  copper  ore  Is  not 
very  abundant ;  but  it  accompanies  the  other  ores  of 
copper,  and  other  metallic  ores,  as  those  of  lead,  zinc, 
and  iron.  It  is  found  in  Bohemia,  Norway,  Siberia, 
and  In  the  different  mines  of  lead  and  copper  in  Bri¬ 
tain. 

The  earthy  variety  is  found  In  superficial  layers  on  a 
slaty  marl  in  Hessia,  and  it  is  also  found  superficial  on 
sandstone  in  Thuringia.  Sometimes  the  whole  of  the 
sandstone  is  impregnated  with  this  earthy  carbonate  of 
copper,  there  called  copper  sand  earth,  or  copper  sand¬ 
stone.  A  similar  sandstone,  at  Gourock  near  Green¬ 
ock  In  Scotland,  was  a  few  years  ago  dug  out  for  the 
purpose  of  extracting  copper.j 

12.  Species.  Malachite. 

Id.  Kirwan,  ii.  131.  Id.  Brochant,  ii.  197. 

This  species  is  divided  into  two  subspecies,  fibrous 
and  compact. 

Subspecies 


Part  I. 

Classillca- 

tion. 
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Subspecies  j.  FiBROUs  Malachite. 

Cuivre  Carbonate  Cert  Soijcux.  Ilauy,  ill.  573. 

Evter.  Char, — Rarely  massive,  sometimes  disseminat¬ 
ed,  but  often  superficial,  and  in  the  form  of  small  ca¬ 
pillary  or  acicular  crystals  grouped  together  in  difl’ercnt 
forms  ;  lustre  shining,  or  vrhen  massive  glimmering  ; 
internal  lustre  weakly  shining,  silky  ;  fracture  fibrous, 
straight,  or  radiated  j  fragments  blunt-edged. 

Colour,  emerald  or  apple  green  ;  opaejue  j  streak  of 
a  lighter  colour  j  soft ;  brittle. 

Subspecies  2.  Compact  Malachite. 

Exter.  Char. — Sometimes  found  massive,  dissemi¬ 
nated  or  superficial,  but  most  frequently  globular,  bo- 
tryoldal,  stalactltlcal,  &c. ;  surface  rough  or  drusy, 
sometimes  smooth,  almost  always  dull,  and  rarely  shin¬ 
ing  j  Internal  lustre  dull  or  weakly  shining  ;  fracture 
concholdal  j  fragments  rather  sharp-edged  or  ivedge- 
shaped. 

Colour  emerald  green,  apple  green,  and  blackish 
green  ;  opaque  j.  soft  j  brittle.  Spec.  grav.  3.57  to 
3.64. 

Chem.Char. — Decrepitates  before  the  blow-pipe,  and 
blackens  without  fusion  j  effervesces  with  acids ;  co¬ 
lours  borax  green,  and  communicates  a  blue  colour  to 
the  solution  of  ammonia. 

Constituent  Pai'ts.  Klaproth. 
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usually  superficial  on  other  ores  j  dull }  fracture  con- 
choidal  or  uneven  j  fragments  hlunt-edged. 

Colour  verdigris  green,  emerald  green,  sometimes 
sky  blue,  opaque,  or  translucent  at  the  edges  j  soft,  or 
friable  j  brittle. 

Chem.  Chur. —  Becomes  black  before  the  blow-pipe 
without  fusion.  Colours  borax  green. 

Constituent  Supposed  to  be  a  mixture  of  oxide 

of  copper,  or  according  to  others,  a  carbonate,  with  alu¬ 
mina  and  lime. 

Cocalilies^  &c— It  is  usually  accompanied  by  gray 
copper  ore,  and  some  other  copper  ores,  particular¬ 
ly  with  malachite,  and  sometimes  with  iron  ochre, 
alumina,  and  quartz.  lound  in  Saxony,  Hungary, 
and  Siberia. 


14.  Species.  Ferruginous  Green  Copper  Ore. 

'I'his  is  divided  into  two  subspecies  ;  i.  earthy  j  and, 
2.  slaggy. 

Subspecies  i.  Earthy  Ferruginous  Green  Copper 

Ore. 

Iron-shot  Mountain  Gi'een,  Klrw.  11.  155.  Id.  Broch. 
ii.  205. 

Exter.  Char. —  Found  massive,  hut  most  frequently 
disseminated  ;  dull,  with  an  earthy  fracture  ;  fragments 
blunt-edged. 

Colour  light  olive  green  }  soft,  friable  j  brittle  j  mea¬ 
gre  to  the  feel. 


Compact  Malachite. 


Copper,  58 

Carbonic  acid,  18 

Oxygen,  12.5 

Mater,  11.5 


100.0 

Localities,  &c. — Both  the  fibrous  and  compact  ma¬ 
lachites  are  usually  found  in  the  same  repository,  and  ac¬ 
companied  with  other  ores  of  copper.  They  are  found 
in  Germany,  but  the  finest  specimens  are  brought  from 
Siberia.  Scotland  affords  fibrous  malachite  in  small 
quantity,  as  at  Lcadhills  and  in  Shetland.  Mala¬ 
chite  is  also  met  with  in  Cornwall  and  Derbyshire  in 
England. 

Uses. — Malachite,  when  pure,  is  sometimes  employ¬ 
ed  as  a  pigment.  The  compact  variety  is  susceptible 
of  a  fine  polish  j  which,  with  its  beautiful  and  delicate 
colours,  has  brought  it  into  much  estimation  for  various 
ornamental  purposes. 

The  largest  and  finest  specimen  of  compact  malachite 
known,  is  in  the  cabinet  of  Dr  Guthrie  at  Petersbnrgh. 
It  is  32  inches  long,  17  broad,  and  two  inches  thick. 
It  is  estimated,  according  to  the  account  of  Patrin,  who 
describes  it,  at  20,000  francs,  above  800I.  sterling.  If 
we  are  rightly  informed,  this  splendid  mass  of  malachite 
was  once  offered  to  sale  in  Britain,  but,  having  found 
no  purchaser,  was  carried  back  to  Russia. 

13.  Species.  Green  Copper  Ore. 

Mountain  Green,  Kirw.  ii.  134.  Id.  Broch.  ii.  203. 

Exter,  CV/ar.— Found  massive  or  disseminated,  but 


Subspecies  2.  Slaggy  Ferruginous  Green  Copper 

Ore. 

Glassy  Iron-shot  Mountain  Green,  Klrw.  ii.  152. 

Exter.  Char. — Massive,  or  disseminated ;  lustre  shin¬ 
ing,  vitreous  j  fracture  concholdal  j  fragments  sharp- 
edged. 

Colour  deep  olive  green,  sometimes  black  ;  soft ; 
brittle. 

Constituent  Parts. — Seems  to  he  a  mixture  of  oxide 
of  copper  with  iron  ochre,  in  variable  proportions. 

Localities,  &c. — Found  along  wltli  other  copper 
ores,  and  is  accompanied  by  iron  ochre,  heavy  spar  and 
quartz.  It  is  a  rare  mineral,  lias  been  found  in  Sax¬ 
ony,  and  It  is  said  in  the  ilartz. 

15.  Species.  Mic.aceous  Copper  Ore,  or  Arseniatc  of 
Copper. 

Olive  Copper  Ore,  Klnv.  ii.  151.  I.e  Cutvre  Arsenical, 
Broch.  ii.  208.  Ctt/'irc  Ilauy,  ili.  575.  Ar¬ 

se  niate  of  Copper,  Bournon,  Phil. Trans.  iSci.p.  193. 

This  species  is  divided  into  two  subspecies,  foliated 
and  lenticular. 

Subspecies  i.  Foliated  Micaceous  Copper  Ore. 

Kxter.  Char. — Found  massive,  disseminated,  or  cr>- 
stallized  in  oblique  four-sided  prisms,  in  six-sided  prisms, 
in  acute  rhomboids,  or  in  vciw  small  cubes.  'I'lu  se  cry¬ 
stals  arc  also  variously  mmlined  ;  lateral  faces  streaked 
longitudinally  ;  lustre  resjdcndent,  pearly,  or  adaman¬ 
tine  ',  fracture  foliated,  sometimes  concholdal. 

Colour  olive  green,  sometimes  emerald  grein,  or  ver¬ 
digris 
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Metallic  tligTis  green ;  translucent  j  crystals  semitransparent  j 
^  Ores.  soft.  Spec.  grav.  2.54. 

Subspecies  2.  Lenticular  Micaceous  Copper  Ore. 

Ex  ter.  Char. — This  variety  is  found  crystallized  in 
octahedrons,  composed  of  two  four-sided  pyramids,  with 
isosceles  triangular  faces  j  crystals  small  j  external 
lustre  shining;  fracture  foliated. 

Colour  sky  blue,  or  verdigris  green  ;  scratches  calca¬ 
reous  spar;  brittle  ;  easily  frangible.  Spec.  grav.  2.88. 

Chem.  Char. — The  crystals  of  these  varieties  decre¬ 
pitate  before  the  blow-pipe,  and  give  out  the  odour  of 
arsenic.  They  melt  into  a  gi-ayish  globule,  which  being 
treated  with  borax,  yields  a  buttou  of  copper. 


Constituent  Par'ts. 

Vauquelln. 

Oxide  of  copper. 

39 

Arsenic  acid, 

43 

Water, 

^7 

Loss, 

I 

IOC 

Localities,  &c. — These  varieties  of  copper  ores  are 
vei-y  rare  ;  and  have  been  hitherto  discovered  only  in 
the  Carrarach  mine,  Cornwall,  accompanied  by  brown 
iron  ore  and  other  copper  ores. 

Other  arseniates  of  copper  have  been  described  by 
Bournon.  In  many  respects  they  resemble  the  prece¬ 
ding  varieties.  The  spec.  grav.  which  is  4.28,  is  consi¬ 
derably  greater,  and  yet  the  proportions  of  the  constitu¬ 
ent  parts  approach  very  near. 

Constituent  Parts.  Chenevlx. 

H®matitifoniu  Capillary.  Foliated. 


Oxide  of  copper, 

51 

54 

Arsenic  acid. 

29 

29 

30 

AVater, 

21 

18  . 

16 

Loss, 

— 

2 

— 

100 

100 

100 

Count  de  Bournon  has  described  another,'  under  the 
name  of  cupromartlal  arseniate,  which  is  also  crystal¬ 
lized,  has  a  spec.  grav.  3.3,  and  the  following  are  its 
constituent  parts. 


Chenevlx. 

Oxide  of  iron. 

^7-S 

- copper. 

22.5 

Arsenic  acid, 

33-5 

Silica, 

3- 

Water, 

12. 

Loss, 

1-5 

100.0 

1 6.  Species.  Muriate  of  Copper,  oar  Green  Sand  of 

Peru. 

Id.  Broch.  ii.  149.  Id.  Broch.  ii.  545. 

Char,  Exter. — Found  massive,  or  crystallized  in  very 
small  six-sided  prisms,  bevelled  at  the  extremities,  or  in 
small  oblique  four-sided  prisms,  also  bevelled  at  the 
extremities,  but  the  sides  corresponding  to  the  obtuse 
2 
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lateral  edges  ;  surface  of  the  crystals  smooth  and  re-  Clapsifica 
splendent ;  lustre  adamantine  ;  fracture  foliated  ;  frag-  tion. 
ments  rather  sharp-edged.  y— 

Colour  betw'een  emerald  and  leek  green  ;  opaque ; 
crystals  a  little  transparent ;  soft ;  streak  pale  apple 
green.  Spec.  grav.  3.57  to  4.43. 

Chem.  Char. — Thrown  on  burning  coals,  it  commu¬ 
nicates  a  green  colour  to  the  flame  ;  soluble  in  nitric 
acid  without  efiervescence. 


Constituent  Parts. 


Proust. 

Klaproth. 

Oxide  dl  copper,  76.6 

79-6 

73- 

Muriatic  acid,  10.6 

1 1.4 

lO.I 

AVater,  12.8 

18.1 

16.9 

100.0 

100.0 

100.0 

Localities,  &c. — This  mineral  has  been  found  in  the 
sand  of  rivers,  accompanied  by  quai-tz,  schorl,  copper 
and  iron  ores,  near  Remolinos  in  Chili.  It  has  also* 
been  found  in  a  similar  situation  in  Peru. 

I’flosPHATE  OF  Copper. — This  mineral  has  been 
found  massive,  or  crystallized  in  oblique  six-sided  prisms, 
with  conve.x  faces,  lining  cavities;  lustre  resplendent, 
between  vitreous  and  adamantine;  internal  lustre  silky  ; 
fracture  fibrous. 

Colour  grayish  black,  but  Internally  emerald  green  j 
opaque  ;  streak  apple  green  ;  soft,  or  semihard. 

Constituent  Parts.  Klaproth. 

Oxide  of  copper,  68.13 

Phosphoric  acid,  flO-Pi 

Loss,  .92 


100.00 

Localities,  See. — This  mineral  has  been  found 
near  Bologne,  along  with  malachite,  in  a  white  drusy 
quartz. 

Copper  Mines. — In  addition  to  the  history  of  copper 
ores  now  given,  we  shall  just  name  some  of  the  more 
celebrated  copper  mines  in  the  world.  The  cojjper 
mines  of  Spain  are  situated  on  the  frontiers  of  Portugal, 
and  yield  from  veins  of  considerable  thickness,  yellow 
pyrites.  France  possesses  copper  mines  In  the  Pyrenees, 
near  Lyons,  in  Vosges,  and  in  the  neighbourhood  of 
Savoy,  in  the  department  of  Mont  Blanc.  There  are 
extensive  co2)per  mines  in  Piedmont,  which  have  been 
wrought  to  a  very  considerable  depth. 

The  copper  mines  of  Cornwall  in  England,  which 
are  in  primitive  rocks,  have  been  long  celebrated.  The 
most  abundant  ores  aVe  copper  pyrites,  accomjianled  by 
native  copper,  which  latter.  It  is  observed,  is  most  usu¬ 
ally  found  near  the  surface.  The  same  mines  yield  all 
the  varieties  of  arseniate  of  copper.  The  Acton  copper 
mines  on  the  borders  of  the  counties  of  Derby  and  Staf¬ 
ford  are  situated  in  limestone,  in  very  declining  or  near¬ 
ly  perpendicular  beds  ;  but  the  richest  copper  mines  in 
England  are  those  of  the  Island  of  Anglesea,  where  is 
a  mass  of  pyritous  copper  ore  of  immense  thickness, 
yielding  from  16  to  40  per  cent,  of  copper.  Native 
copper  is  also  found  near  the  surface,  and  immediately 
under  the  turf. 

The 
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Clnssifica-  The  mines  of  Cronebanc,  in  tlie  county  of  Wicklow 
tion.  ill  Ireland,  are  very  considerable.  They  are  situated 
in  a  primitive  mountain,  composed  of  flinty  slate  and 
argillaceous  scliistus,  which  alternate  w'ith  beds  of  stea¬ 
tites. 

In  Germany,  Hungaiy,  Sweden,  Norway,  and  Sibe¬ 
ria,  there  are  many  extensive  and  valuable  copper  mines. 
In  the  eastern  parts  of  the  Asiatic  continent,  in  the  island 
of  Japan,  in  China,  and  in  some  of  the  islands  of  the 
Indian  ocean,  rich  copper  ores  are  abundant. 

Africa,  in  various  places  of  that  extensive  region, 
abounds  w’lth  ores  of  copper,  as  in  the  mountains  to 
the  norUi  of  the  Cape  of  Good  Hope.  On  the  western 
coast  of  Africa,  the  natives  dig  out  copper  ore,  and  are 
acquainted  with  the  mode  of  extracting  it. 

In  North  America  masses  of  native  copper  have  been 
found,  near  Hudson’s  Bay  ^  but  the  richest  copper  mines 
in  the  world  are  those  of  South  America,  and  particu¬ 
larly  in  Chili,  from  which  masses  of  native  copper  of 
.  immense  magnitude  have  been  obtained.  The  cop¬ 
per  mines  of  Peru  and  Mexico  are  also  wrought  to  great 
advantage. 

VI.  IRON  Genus. 

I.  Species.  Native  Iron. 

/i/.  Kirw.  il.  136.  Id.  Brochant,  ii.  215.  Id.  Haiiy, 

iv.  I. 

Exter.  Char. — Found  massive  or  branched  ;  surface 
smooth,  shining’,  internal  lustre  shining,  metallic;  frac¬ 
ture  hackly  ;  fragments  rather  shai'p-edged. 

Clour  light  steel  gray,  or  silvery  white;  semi- 
hard;  streak  shining ;  perfectly  ductile  ;  flexible  ;  but 
not  elastic. 

Localities,  &c. — The  existence  of  native  iron  as  a 
terrestrial  production  still  remains  doubtful.  It  is  said 
that  it  h.is  been  found  along  with  other  ores  of  iron,  in 
Saxotiyandin  ITance.  Theonly  instances  fully  establish¬ 
ed  of  the  discovery  of  native  iron,  are  those  of  the  im¬ 
mense  mass  found  by  Pallas  in  Siberia,  which  amounted 
to  no  less  than  1680II).  or  15  cwt.  anil  another  of  3  cwt. 
■which  was  discovered  by  Rubin  de  Celis  in  South  Ame¬ 
rica  ;  but  these  masses  correspond  so  nearly  with  the 
substances  which  are  certainly  known  to  have  fallen 
from  the  atmosphere,  in  their  constituent  parts,  that 
it  seems  extremely  probable  they  have  had  a  similar  ori¬ 
gin.  But  for  a  full  account  of  this  curious  subject,  see 
MEfEOROLITE. 

2.  Species.  Iron  Pyrites. 

Martial  Pi/rites,  Kirwan  ii.  76.  7r/.  Brochant,  ii.  221. 
ler  sulfur/,  Hauy,  iv.  65. 

Sub-species  I.  Common  Iron  Pyrites. 

Exter.  Char. — Found  massive  or  disseminated,  super¬ 
ficial,  or  in  imitative  forms,  and  frequently  crystallized, 
riie  forms  arc,  a  perfect  cube  with  jilane  or  conve.x 
faces  ;  or  with  truncated  angles,  or  edges  ;  or  having  a 
tliree-sided  pyramid  on  each  angle  ;  the  perfect  octa- 
h»  dron,  or  truncated  on  all  it.s  angles ;  the  dodecahe¬ 
dron  with  pentagonal  faces,  or  with  six  opposite  and  pa¬ 
rallel  edges  truncated,  or  truncated  on  eight  of  its  an¬ 
gles  ;  or  the  perfect  icosahedron,  which  is  rare. 
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Crystals  small,  excepting  the  cube,  and  grouped  to-  Metallic 
gether;  surface  .smooth  or  streaked;  lustre  shining,  re-  Ores. 

splendent;  Internal  lustre  shining,  metallic;  fracture' - - - - 

uneven  ;  sometimes  conchoidal ;  fragments  rather  sharp- 
edged. 

Colour  bronze  yellow,  golden  yellow,  sometimes  steel 
gray  ;  opaque  ;  hard  ;  brittle  ;  rather  easily  frangible. 

Spec.  grav.  4.6  to  4.83. 

Chem.  Char. — Before  the  blow-pipe  it  gives  out  a 
strong  sulphureous  smell,  and  burns  with  a  bluish  flame; 
a  brownish  globule  is  then  obtained,  which  is  attracted 
by  the  magnet. 

Constituent  Parts.  Hatchett. 

Sulphur,  52.15  52.1; 

Iron,  47.85  47.} 


100.00  100.0 

Some  varieties  of  common  iron  pyrites  contain  a  mix¬ 
ture  of  gold,  which  is  supposed  to  be  accidental,  as  the 
external  characters  are  not  affected  by  it,  and  it  is  only 
recognized  by  chemical  analysis.  These  varieties  arc 
called  auriferous  pyrites. 

Subspecies  2.  R.ydiated  Iron  Pyrites. 

Exter.  Char. — Found  massive,  or  in  different  imita 
tive  forms,  and  also  crystallized  in  small  cubes  or  oc¬ 
tahedrons  ;  surface  smooth  or  drusy;  lustre  shining 
or  resplendent ;  fracture  radiated ;  fragments  wedge- 
shaped. 

Colour  bronze  yellow,  lighter  than  tlie  former ;  some¬ 
times  steel  gray,  and  sometimes  tarnished  ;  hard  ;  brit¬ 
tle,  and  easily  frangible. 

Subspecies  3.  Capillary"  Iron  Pyrites. 

Exter.  Char. — Found  in  small,  capillaiw,  or  acicular 
crystals,  having  the  appearance  of  flocks  of  wool ;  some¬ 
times  the  crystals  are  acicular  or  in  a  stellated  form; 
lustre  shining  or  weakly  shining,  metallic. 

Colour  bronze  yellow,  approaching  to  steel  grav. 

Subspecies  4.  Hepatic  Iron  Pyrites. 

Exter.  Char. — Massive  or  disseminated,  or  in  dific- 
rent  imitative  forms,  as  stalactitical, cellular, 6cc. ;  some¬ 
times  crystallized  in  jicrfect  six-sidid  prisms  or  in  six- 
sided  tables,  which  arc  either  perfect  or  bevelled  on  the 
terminal  Ihccs.  Crystals  .small ;  sometimes  smooth  ; 
sometimes  drusy  ;  internal  lustre  glimmering,  or  weakly 
shining  ;  fracture  even,  or  imperfectly  conchoidal ;  frag¬ 
ments  sharjHtdgtd. 

Colour  bronze  yellow,  steel-gray,  sometimes  brow'nlsh 
or  tarnished  ;  streak  shining  ;  hard;  brittle. 

Physical  Char. — By  rubbing  gives  out  a  suljihuriou* 
odour,  and,  according  to  some,  the  smell  of  ai-senic. 

Constituent  Parts. — According  to  ome  mineralogist -- 
this  v.-iricty  is  composed  of  sulphur  and  iron,  with  a  jioi- 
tion  of  arsenic. 

Localities,  &c. — The  first  variety  is  iiniversallv  dlf- 
fus<-d  ;  it  is  found  in  every  kind  of  rock,  uud  ot  1:  in 
great  abundance. 

The  second  is  rart  r ;  Imt  is  not  uncommon  in  wins 
of  lead  and  silver,  and  somctime.s  in  ne  ts  in  indurated 
marl.  It  is  found  in  Sa.\oiiy  and  Bohemia,  in  Derliy- 
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Metallic  sLire  in  England,  and  at  Leadhills  and  the  island  of 
,  Ores.  Islay  in  Scotland. 

’  This  variety  is  more  subject  than  the  first  to  decom¬ 

position. 

Capillary  pyrites  is  only  found  in  small  quantity,  as 
in  Saxony,  and  Andreasberg  in  the  Hartz. 

Hepatic  pyrites  is  only  found  in  veins,  particularly 
those  of  silver  and  lead,  accompanied  with  quartz,  cal¬ 
careous  spar,  and  heavy  spar,  as  in  Germany  and  Sibe¬ 
ria,  and  at  anlockhead  in  Scotland. 

Exposed  to  the  air,  this  variety  is  extremely  liable 
to  decomposition. 

3.  Species.  Magnetic  Pyrites. 

Id.  Klrwan,  11.  79.  Id,  Brochant,  ii.  232. 

Exter.  Char. — Massive  or  disseminated  j  internal  lus¬ 
tre  shining  or  weakly  shining  •,  fracture  uneven,  rarely 
conchoidal  j  fragments  rather  sharp-edged. 

Colour  between  copper  red  and  bronze  yellow  5  when 
exposed  to  the  air  it  becomes  brownish  or  tarnished  j 
bard,  or  semihard  ;  brittle.  Spec.  grav.  4.51. 

Phys.  Char. — This  variety  of  pyrites  acts  on  the 
magnetic  needle,  but  not  very  powerfully. 

Chcm.  Char. — Before  the  biow’-pipe  it  gives  out  a 
slight  odour  of  sulphur,  and  melts  easily  Into  a  grayish 
black  globule,  which  is  attracted  by  the  magnet. 

Constituent  Par-ts.  Hatchett. 

Iron,  63.5 

Sulphur,  36.5 


100.0 

Localities,  &c. — Magnetic  pyrites  has  been  only 
found  in  primitive  rocks,  as  In  micaceous  schistus  ;  and 
is  usually  disposed  in  beds,  along  with  other  ores  of 
iron,  and  accompanied  by  quartz,  hornblende,  and  gar¬ 
nets.  It  is  found  in  Saxony,  Bavaria,  Bohemia,  and 
in  Caernarvonshire  in  Wales. 

Uses. — This,  as  well  as  the  former  species,  is  em¬ 
ployed  for  the  purpose  of  extracting  sulphur,  or  of  ma¬ 
nufacturing  copperas,  or  sulphate  of  iron. 

4.  Species.  Magnetic  Iron  Ore. 

Magnetic  Ironstone,  Kirwan,  II.  158.  Id.  Brochant, 

ii.  235.  Fcr  Oxidule,  Haiiy,  Iv.  10. 

This  is  divided  into  two  subspecies,  common  and  are¬ 
naceous. 

Subspecies  i.  Common  Magnetic  Iron  Ore. 

Exter.  Char. — Massive  or  disseminated,  and  often 
also  crystallized  In  six-sided  prisms,  having  a  three-sided 
pyramid  at  each  extremity,  set  on  three  alternate  late¬ 
ral  edges  ;  an  oblique  four-sided  prism  j  a  double  four¬ 
sided  pyramid,  or  perfect  octahedron,  which  is  some¬ 
times  truncated  on  all  its  edges.  Crystals  of  various 
sizes  ;  faces  sometimes  smooth  j  those  of  the  four-sided 
prism  streaked  transvefsely  j  lustre  shining  j  internal 
lustre  resplendent,  or  weakly  glimmering;  fracture  un¬ 
even,  sometimes  conchoidal  or  foliated  5  fragments  ra¬ 
ther  blunt-edged. 
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Colour  Iron-black,  perfect  black,  or  steel-gray;  streak  classifita 
brownish  black  ;  semihard,  or  hard  ;  brittle  ;  more  or  tion. 
less  easily  frangible.  Spec.  grav.  4.2  to  4.93.  w— y— 

Subspecies  2.  Arenaceous  Magnetic  Iron  Ore. 

Exter.  Char. — Found  in  rounded  grains,  from  the 
size  of  millet  to  that  of  a  nut,  and  sometimes  in  small 
octahedral  crystals  ;  external  surface  rough  or  w'eakly 
glimmering ;  internal  shining  or  resplendent ;  fracture 
conchoidal ;  fragments  sharp-edged. 

Colour  deep  iron  black,  sometimes  ash-gray. 

Phys.  Char. — Magnetic  iron  ore,  as  the  name  im¬ 
ports,  strongly  attracts  the  magnetic  needle,  and  Iron 
filings ;  to  the  compact  varieties  of  this  ore,  in  which 
this  property  was  first  discovered,  the  name  of  natural 
magnet  is  given. 

Chcm.  Char. — Alagnetlc  Iron  ore  becomes  brown  be¬ 
fore  the  blow-pipe,  and  colours  borax  dark  green. 

Constituent  Parts. — This  is  supposed  to  be  an  oxide 
of  iron  in  considerable  purity,  as  it  yields  from  80  to 
90  per  cent,  of  metallic  iron. 

Localities,  &c. — Common  magnetic  Iron  ore  Is  very 
common  in  primitive  mountains,  particularly  in  those  of 
gneiss  and  micaceous  schistus,  where  it  forms  very 
powerful  beds,  and  even  entire  mountains.  It  is  dis¬ 
seminated  in  crystals  in  chlorite  schistus,  as  in  Corsica, 
and  In  basalt  and  greenstone,  at  Taberg  in  Sweden. 

Found  in  Saxony,  Bohemia,  and  Italy,  and  particular¬ 
ly  in  the  island  of  Elba  in  the  Mediterranean  ;  and  in¬ 
deed  is  very  universally  distributed  over  every  part  of 
the  globe. 

The  second  variety,  or  magnetic  sand,  is  found  in 
the  beds  of  rivers,  in  a  loose  state,  and  sometimes  im¬ 
bedded  in  basalt  and  wacken.  It  is  found  in  those 
countries  where  the  other  ores  of  iron  abound  ;  and 
also  in  the  sand  of  many  of  the  rivers  within  the  torrid 
zone,  as  in  Jamaica,  St  Domingo,  &c. 

U.<ies. — Magnetic  iron  is  wrought  for  the  purpose  of 
obtaining  metallic  iron.  Most  of  the  Swedish  iron  ores 
belong  to  this  variety,  and  furnish  the  iron  which  is  so 
celebrated  on  account  of  its  superior  qualities,  through¬ 
out  Europe. 

Magnetic  sand,  where  it  Is  abundant,  is  also  smelted 
as  an  iron  ore. 

5.  Species.  Specular  Iron  Ore. 

Jr/.  Broch.  ii.  242.  /</.  Klrw.  ii.  162.  Micaceous  Iron 

Ore,  Ibid.  284.  Ecr  Oligiste,  Hauy,  iv.  38. 

This  species  is  divided  into  two  subspecies,  common 
and  micaceous. 

Subspecies  1.  Common  Specular  Ipon  Ore. 

Exter.  Char. — Massive  or  disseminated,  but  most 
frequently  crystallized  in  liouble  three-sided  pyramids, 
flattened,  and  the  lateral  faces  of  the  one  set  on  the  la¬ 
teral  edges  of  the  other;  the  same  pyramid  with  the 
angles  at  the  common  base  truncated  ;  in  perfect  cubes, 
having  the  angles  truncated  ;  or  the  cube  considered  as 
a  double  three-sided  pyramid  ;  or  as  a  rhomboid,  in 
which  the  summits  are  surmounted  by  an  obtuse  three- 
sided  pyramid,  set  on  the  lateral  faces  ;  the  same  cube 
bevelled  at  each  of  the  angles  of  the  common  liase  ; 
in  six-sided  tables  variously  modified,  or  in  periect  lenses. 

Surface 
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Surface  of  the  crystals  smooth,  resplendent ;  inter¬ 
nal  lustre  weakly  shining  or  resplendent  j  fracture  un¬ 
even,  sometimes  conclioidal  or  toliated  fragments  sharp- 
edged. 

Colour  steel-gray,  bluish  or  reddish  ;  sometimes  with 
tarnished  colours  j  which  are  Iridescent  •,  streak  dark 
cherry-red  5  hard  5  opaque  brittle.  Spec.  grav.  4*79 
to  5.21. 

Chem.  Char. — Before  the  blow-pipe  it  is  infusible ; 
but  heated  on  charcoal  becomes  white,  and  melts  with 
borax  into  a  dirty  yellow  slag. 

Fhy.'i.  Char. — Afl'ects  the  magnetic  needle,  but  does 
not  attract  iron  filings. 

Constituent  Parts. — This  variety  is  supposed  to  be 
a  pretty  pure  oxide  of  iron,  yielding  from  60  to  80  per 
cent,  of  iron. 

Of  this  subspecies  two  varieties  have  been  formed, 
compact  and  foliated,  depending  probably  on  the  ap¬ 
pearance  of  the  fracture. 

Subspecies  2.  Micaceous  Iron  Ore. 

Ex'ter.  Char. — Massive  or  disseminated,  or  in  thin 
six-sided  tables,  so  grouped  together  as  to  appear  cellu¬ 
lar  ^  surface  smooth,  resplendent  j  internal  lustre  re¬ 
splendent  \  fracture  foliated  j  fragments  in  tables. 

Colour  iron-black,  steel-gray,  or  dark  red  ;  in  thin 
plates  slightly  translucent ;  streak  dark  cherry-red  j  se- 
mihard  •,  brittle.  Spec.  grav.  4.5  to  5. 

Localities,  &c. — These  varieties  are  found  In  primi¬ 
tive  mountains,  in  beds  or  veins,  accompanied  by  other 
ores  of  iron,  and  In  such  quantity  in  many  places  as  to 
be  dug  out  for  the  purpose  of  manufacture,  as  in  Ger¬ 
many,  France,  Russia,  Sweden, Siberia,  and  particularly 
in  the  islands  of  Corsica  and  Elba,  which  furnish  the 
finest  specimens  of  specular  iron  ore  for  the  cabinet. 

The  latter  variety  is  found  in  England,  and  some 
parts  of  Scotland. 

6.  Species.  Red  Iron  Ore. 

This  Is  divided  into  four  subspecies  ^  i.  red  iron 
froth  j  2.  compact  j  3.  red  haematites  j  and,  4.  red 
ochre. 

Subspecies  i.  Red  Iron  I  roth. 

Id.  Broch.  ii.  249.  lied  Scaly  Iron  Ore,  KIrw.  ii.  172. 

E.vter.  Char. — Sometimes  massive,  and  frequently 
superficial ;  lustre  glimmering  or  shining,  usually  com¬ 
posed  of  scaly  friable  particles  which  stain  strongly  j 
feels  greasy. 

Colour  dark  cherry-red,  blood-red,  brownish-red,  or 
steel-gray. 

Chem.  Char. — Blackens  before  the  blow-pipe. 

Constituent  Parts.  Hatty. 

Iron,  66. 

Oxygen,  28.5 

Silica,  4*25 

Alumina,  i"25 

100.00* 

Localities,  8cc. — A  rare  mineral,  usually  incrustlng 
other  ores  of  iron.  Found  in  Germany,  and  in  (  orn- 
wall  and  at  Ulverstone  in  Eancashire  in  England. 

VoL.  XIV.  i'art  I.  ' 


Subspecies  2.  Compact  Red  Iron  Ore. 

Id.  Broch.  ii.  251.  Id.  KIrw.  ii.  170. 

E.vter.  Chur. — Massive  or  disseminated,  in  imitative 
forms,  as  cellular,  &c.  or  crystallized  in  perfect  cubes, 
or  four-sided  pyramids  with  truncated  summits.  Sur¬ 
faces  of  the  cube  smooth  that  of  the  pyramids  rough 
and  dull ;  internal  lustre  glimmering  j  fracture  even, 
sometimes  uneven  or  conchoidal ;  fragments  rather 
blunt-edged. 

Colour  brownIsh-red,  dark  steel-gray,  sometimes 
blood-red  ;  semlhard  •,  brittle,  streak  blood-red  j  stains. 


lec.  grav.  3.4  to  3.8. 

Chem.  Char. — Infusible  before  the  blow-pipe, 

Constituent  Parts. 

Lampadius. 

Oxide  of  iron. 

'  65.4 

Silica, 

20.7 

Alumina, 

'  9-3 

'  Oxide  of  manganese. 

2.7 

Loss, 

1.9 

100.0 

Localities,  &c. — Found  along  with  other  iron  ores, 
abundant  in  Cumberland  and  Eancaslure,  and  various 
places  of  the  world.  ' 

Subspecies  3.  Red  Haematites. 

Id.  Kirw.  ii.  168.  Id.  Broch.  ii.  254. 

Exter.  Char. — Massive,  and  in  various  ImItaUve 
forms  j  surface  smooth  or  drusy  internal  lustre  shining, 
or  only  glimmering  j  fracture  fibrous  j  fragments  wedge- 
shaped.  ■ 

Colour  hrownish-red,  steel-gray,  or  blood-red  ;  streak 
light  blood-red  ;  hard  or  semihard  j  brittle  -,  stains. 
Spec.  grav.  4.7  to  5. 

Constituent  Parts. — It  yields  from  60  to  70  percent, 
of  iron,  and  contains,  it  is  supposed,  a  portion  of  alu¬ 
mina,  silica,  and  manganese. 

Localities,  &c. — This  ore  of  iron  is  not  very  com¬ 
mon  although  in  some  places  it  is  very  abundant,  as  in 
the  west  of  England.  It  is  disposed  in  veins  and  beds, 
accompanied  by  the  former  variety. 

Subspecies  4.  Red  Ochre. 

Id.  Kirw.  ii.  171.  Id.  Broch.  ii.  256. 

Exter.  Char. — Found  massive,  disseminated,  or  sn. 
pcrficial  j  dull ;  fracture  earthy. 

Colour  between  blood-rcd  and  brownish-red  ;  staint 
much  ;  soft  j  often  friable 

Localities,  &c. — 'I’liis  variety  usually  accompanif 
the  former,  and  is  a  very  fusible  iron  ore., 

7.  Species.  Brown  Iron  Ore. 

This  is  divided  into  four  subs|>ecies  j  i.  brown  inm 
froth  ;  2.  compact ;  3.  brown  b.ematites  j  and,  4.  bronii 
ochre.  ^ 

Subspecies  X.  Hrowv  Ikon  Troth. 

Broun  Scaly  hvn  Ore,  Kirw.  II.  166.  Lc  Ltsmrahf* 

brun,  Broch.  ii.  258. 

Gg 
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Metallic  Exter.  Massive  or  disseminated,  often  super- 

ficial,  or  spumiform ;  strongly  glimmering  or  shining  j 
’  fracture  foliated  or  compact. 

Colour  between  brown  and  dull  gray  j  very  soft  j  al¬ 
most  friable  5  stains  )  feels  greasy  5  nearly  swims  on 
water. 

Chem.  Blackens  before  the  blow-pipe  with¬ 

out  fusion. 

Localities,  &c. — Accompanies  other  iron  ores,  as  in 
Saxony,  but  is  rare. 

Subspecies  2.  Compact  Brown  Iron  Ore. 

Exter.  Char. — Massive  or  disseminated,  sometimes  in 
different  imitative  forms  j  dull,  or  rarely  glimmering  j 
fracture  smooth,  earthy,  or  concboidal. 

Colour  clove  brown,  or  brownish  yellow  j  streak  yel¬ 
lowish  brown  5  semihard  ;  brittle.  Spec.  grav.  3.07  to 
3-75- 

Localities,  &c.— In  veins  or  beds,  accompanied  by 
other  iron  ores,  in  various  parts  of  the  world. 

Subspecies  3.  Brown  Hematites. 

Id.  Kirw.  ii.  163.  Id.  Broch.  ii.  261. 

Exter.  Char. — Massive,  but  most  frequently  in  dif¬ 
ferent  imitative  forms ;  surface  smooth,  granulated, 
rougher  drusy  ;  lustre  shining;  internal  lustre  glim¬ 
mering  or  weakly  shining  ;  fracture  fibrous  ;  fragments 
splintery  or  wedge-shaped. 

Colour  clove  brown  ;  blackish  brown,  sometimes  yel- 
Ibw,  and  sometimes  with  tarnished  colours  ;  opaque  ; 
streak  yellowish  brown  ;  semihard  ;  brittle.  Spec.  grav. 
3.78  to  4%02. 

Localities,  &c. — Always  accompanies  the  preceding 
variety,  but  in  smaller  quantity. 

Subspecies  4.  Brown  Ochre. 

Id.  Kirw.  ii.  167.  Id.  Broth,  ii.  263. 

E.Tter.  Char. — Massive  or  disseminated  ;  dull  ;  frac¬ 
ture  earthy  ;  fragments  blunt-edged. 

Colour  yellowish  brown,  or  ochre  yellow ;  soft ; 
sometimes  friable  ;  stains  more  or  less. 

Localities,  &c. — Always  accompanies  compact  brown 
iron  ore,  and  is  therefore  found  in  similar  places. 

8.  Species.  Sparry  Iron  Ore. 

Id,  Brochant,  Ii.  264.  Id.  Kirw.  II.  190. 

Exter.  Char. — Massive,  disseminated,  sometimes  with 
impressions,  and  often  crystallized.  Its  forms  are, 
the  rhomboid  with  plane  or  convex  faces,  or  having  two 
opposite  angles  strongly  truncated ;  and  the  lens,  the 
equiangular  six-sided  prism,  or  the  simple  or  double 
■four-sided  pyramid.  Crystals  small ;  surface  smooth, 
sometimes  drusy,  sometimes  a  little  rough  ;  lustre  shin¬ 
ing  and  somewhat  metallic  ;  internal  lustre  shining,  rare¬ 
ly  resplendent,  between  pearly  and  vitreous  ;  fracture 
foliated ;  fragments  rhomboidal. 

Colour  yellowish  gray,  grayish  white,  and  exposed  to 
the  air,  blackish  brown,  or  with  tarnished  colours ; 
sometimes  translucent  at  the  edges  ;  those  ot  a  dark  co¬ 
lour,  opaque  ;  semihard,  or  soft  5  brittle.  Spec.  grav. 
3.6  to  4. 


A  L  O  G  Y.  Part  I. 

Chem.  C/tc7’.— -Before  the  blow-pipe  it  blackens  with-  ciassifica- 
out  fusion.  tion. 

Constituent  Parts. — According  to  Bergman,  this  mi- '  ""’v  "  ''' 
neral  contains  equal  parts  of  carbonate  of  lime  and  of 
iron,  with  about  oue-fourth  of  manganese. 

Localities,  &c. — Found  equally  in  primitive  and  stra¬ 
tiform  rocks,  and  always  accompanied  by  calcareous 
spar,  and  other  ores  of  iron,  as  in  Saxony,  France,  Bri¬ 
tain  and  Ireland. 

9.  Species.  Black  Iron  Ore. 

Id.  Kirw.  ii.  167.  Id.  Broch.  ii.  268. 

This  species  is  divided  into  two  subspecies  :  I.  com¬ 
pact  ;  and  2.  black  htematites. 

Subspecies  i.  Compact  Black  Iron  Ore. 

Exter.  Char. — Massive,  or  In  various  imitative  forms; 
surface  rough  or  dull ;  Internal  lustre  glinrmerlng  ;  frac¬ 
ture  flat  concboidal ;  fragments  sharp-edged. 

Colour  between  steel  gray  and  bluish-black  ;  semi¬ 
hard  ;  brittle. 

Subspecies  2.  Black  Haematites. 

Exter.  Char. — Massive  or  kidney-form  ;  internal 
lustre  glimmering  anti  shining  ;  fracture  fibrous,  some¬ 
times  even  ;  fragments  wedge-shaped. 

Colour  steel  gray. 

Constituent  Parts. — This  ore  is  supposed  to  contain  a 
larger  proportion  of  manganese,  with  alumina  and  lime, 
than  other  o;'es  of  iron. 

Localities,  &c. — Found  In  veins  in  primitive  moun¬ 
tains,  and  sometimes  also  In  stratiform  mountains,  ac¬ 
companied  by  brown  and  sparry  iron  ore. 

10.  Species.  Argillaceous  Iron  Stone. 

This  Is  divided  into  six  subspecies  :  i.  red  chalk  ; 

2.  columnar  argillaceous  iron  stone;  3.  granular;  4. 
common  ;  5.  reniform  ;  and,  6.  pisiform. 

Subspecies  i.  Red  Chalk. 

Id.  Broch.  ii.  271. 

Exter.  Char. — Massive  ;  fracture  slaty;  lustre  glim¬ 
mering  ;  cross  fracture  earthy,  dull;  fragments  In  plates, 
or  splintery. 

Colour  brownish  red,  black  or  blood  red  ;  streak 
blood  red ;  writes  and  stains  ;  soft ;  adheres  to  the 
tongue  ;  feels  meagre.  Spec.  grav.  3.13  to  3.93. 

Chem.Char. — Decrepitates,  and  becomes  black  when 
exposed  to  a  red  heat. 

Localities,  &c. — Usually  accompanies  clay  slate,  ei¬ 
ther  in  thin  beds,  or  in  masses,  as  at  Thalitter  in  Hes- 
sia,  where  it  is  dug  out  in  considerable  quantity.  It  is 
also  found  in  Bohemia  and  Saxony. 

Uses. — Employed  as  crayons  in  drawing,  and  for 
this  purpose  it  is  dug  out,  rather  than  as  an  ore  of 
iron. 

Red  chalk,  on  account  of  the  quantity  of  alumina 
and  other  earths  which  it  contains,  was  formerly  arran¬ 
ged  in  the  argillaceous  genus. 


Subspecies 
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Sukspecies  2.  Columnar  Iron  Stone 
Id.  Kirw.  ii.  176.  Id.  Broch.  li.  273. 


E.rter.  Chai'. — Found  in  angular  or  rounded  piecesj 
surface  rough  and  dull ;  fracture  dull  and  earthy  j  com¬ 
posed  of  columnar  distinct  concretions,  which  are  often 
a  little  curved,  sometimes  stra^Iit  and  articulated,  and 
very  easily  separated  5  surface  of  the  concretions  rough 
'and  dull. 

Colour  cherry  red,  blood  or  brownish  red  j  streak 
blood  red,  sometimes  yellowish  brown  j  soft ;  adheres 
to  the  tongue  j  feels  meagre,  and  is  a  little  rough. 

Localities^  &c. — Usually  met  with  in  beds  of  clay, 
in  stratiform  mountains,  and  particularly  in  the  neigh¬ 
bourhood  of  subterranean  fires,  by  the  effects  of  which, 
as  it  is  supposed,  it  may  have  been  produced.  It  is 
found  in  Bohemia  and  some  other  places,  where  It  is 
wrought  as  an  ore  of  iron. 


MINERALOGY. 

brittle ;  adlieres  to  the  tongue  j  feels  meagre, 
gravity  2.57. 

Localities,  &c _ Found  In  Bohemia,  Saxony,  Silesia, 

and  Poland,  and  in  the  coal  countries  of  Kngland  and 
Scotland,  and  almost  always  in  clay  beds,  sometimes 
accompanied  with  bituminous  wood,  in  stratiform  moun¬ 
tains. 

This  variety  was  formerly  called  cetites  or  eagle-stone, 
as  it  was  supposed  that  the  eagle  carried  it  to  its  nest. 
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Subspecies  6.  Pisiform  Iron  Stone. 

Id.  Kirw.  Ii.  178.  Id.  Broch.  il.  280. 

Exter.  Char. — In  spherical  or  flattened  particles, 
which  are  generally  small ;  surface  rough,  dull ;  internal 
lustre  glimmering  or  weakly  shining  ;  fracture  smooth. 

Colour  between  brown  and  red  j  streak  yellowish- 
brown  5  semihard  j  brittle.  Spec.  grav.  5.2. 

Cotistituent  Parts.  Vauquelln. 


Subspecies  3.  Granular  Iron  Stone. 

Id.  Broch.  ii.  274.  Acinose  Iron  Ore,  Kirw.  Ii.  177. 

Exter.  Char. — Massive,  or  constituting  the  base  of 
petrifactions  ;  strongly  glimmering  or  weakly  shining  ; 
fracture  uneven,  sometimes  slatyj  fragments  blunt-edged. 

Colour  reddish  and  yellowish  brown,  or  grayish 
black  j  streak  blotnl  red,  or  varying  according  to  the 
colour  of  the  ore,  usually  soft  or  semihard.  Specific 
gi-avity  2.673. 

Constituent  Parts,  Lampadlus. 


Iron, 

33 

Oxygen, 

18 

Alumina, 

31 

Silica, 

15 

Water, 

6 

100 

Localities,  &c.— This  variety  Is  found  In  consider¬ 
able  beds  in  stratiform  mountains.  It  is  abundant  in 
France,  Switzerland,  and  some  parts  of  Germany. 


Oxide  of  Iron, 

64. 

Alumina, 

23- 

Silica, 

7-S 

Water, 

5- 

JiOSS, 

^5 

1 00.0 


II.  Species.  Bog  Iron  Ore. 

This  is  divided  Into  three  subspecies  :  i.  raorassy  j 
2.  swampy  j  and  3.  meadow. 

Subspecies  i.  Morassy  Bog  Iron  Ore. 

Id.  Kirw.  ii.  183.  Id.  Broch.  Ii.  283. 


Localities,  &c. — Is  found  only  In  stratiform  moun¬ 
tains,  as  in  Bohemia,  Bavaria,  and  Switzerland. 

Subspecies  4.  Common  Iron  Stone. 

JW.  Kirw.  ii.  173.  Id.  Broch.  ii.  276. 

E.vter.  Char. — Massive  or  disseminated,  sometimes 
cellular  or  botryoidal ;  dull  j  fracture  earthy  ;  frag¬ 
ments  rather  sharp-edged. 

Colour  yellowish  or  bluish  gray  j  yellowish  brown,  or 
brownish  red  j  streak  varies  with  the  colour  j  soft ; 
brittle  adheres  to  the  tongue  j  feels  meagre. 

Localities,  &c. — A  common  ore  of  iron  in  nrany 
places  of  S.ixony  and  Bohemia,  in  Norway,  and  in 
F.ngland.  It  is  connected  with  stratiform  mountains, 
alternating  with  beds  of  clay  slate. 

Subspecies  5.  Reniform  Iron  Stone. 

Id.  Broch.  ii.  278.  Nodular  Ii\jn  Ore,  Kirw.  ii.  178. 

E.vtc/'.  Char. — Found  in  rounded  or  tuberculated 
pieces,  of  a  kid;.ey-form  figure;  surface  rough,  covered 
with  earthy  particles  ;  internal  lustre  glimnu-  ing  ;  frac¬ 
ture  smooth  or  eartliy  ;  fragments  rather  sharp-ed^ed  ; 
composed  of  lamellar  and  concentric  distinct  concretion.^, 
including  a  nodule  which  is  usually  moveable. 

Colour  yellowish  brown  ;  streak  the  same ;  soft ; 


Exter  Char. — Sometimes  earthy,  sometimes  in  amor¬ 
phous,  tuberculated, or  corroded  masses;  fracture  earthy. 

Colour  yellotvish-brown  ;  stains ;  soft ;  friable  ;  feels 
meagre. 

Subspecies  2.  Swampy  Iron  Ore. 

Id.  Kirw.  ii.  138. 

Exter.  Char. — In  amorphous  masses,  which  are  tu¬ 
berose  or  corroded  ;  dull  or  slightly  glimmering  ;  fiac- 
ture  earthy  ;  fragments  blunt-edged. 

Colour  dark  velldwlsh-lwown,  blackish  brown,  or 
steel-gray ;  streak  liglit  yellowish  brown ;  very  soft  ; 
brittle  ;  heavier  than  the  former. 

Subspecies  3.  Meadow  Iron  Ore. 

Id.  Kirw.  ii.  182.  Id.  Broch.  ii.  284. 

Exter.  Chat . — In  kidney-form,  tuberose,  often  cor¬ 
roded  mxsses  ;  externally  dull  or  rough  ;  internal  lustre 
shining,  resinous  ;  fracture  conchoidal,  or  earthy  when 
it  is  dull ;  fragments  rather  blunt-edged. 

Colour  dark  blackish-brown,  or  yellowish-brow u  ; 
strt  ak  yellowish-brown  ;  soft  and  brittle. 

Constituent  Parts. —  Bog  iron  ore  is  an  oxide  of  iron, 
combined  with  the  phosphate  of  Iron,  with  some  earthy 
matters,  as  alumina  and  silica. 

G  g  3 
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Metallic  Localities,  &c. — Bog  iron  ore  Is  more  abundant  in 
Ores  the  northern  than  In  the  southern  parts  of  Europe.  It 
is  not  uncommon  In  Poland,  Prussia,  Sweden,  and  in 
the  Western  islands  of  Scotland,  as  Jura  and  Islay.  It 
is  sometimes  found  in  extensive  beds,  alternating  with 
sandstone  and  clay. 

12.  Species.  Blue  Earthy  Ore. 

Id.  Broch.  ii.  288.  Blue  Martial  Earth,  Kirw.  ii.  185. 

Native  Prussiate  of  Iron,  of  others. 

Exter.  Char. — Usually  found  slightly  cohering,  or 
loose,  or  friable;  particles  dull ;  .stains,  and  feels 
,  meagre. 

Colour  grayish-white,  indigo  blue,  rarely  smalt-blue. 

Chem.  Char. — Becomes  reddish-brown  before  the 
blow-pipe;  melts  into  a  black  globule;  easily  soluble 
y  in  acids. 

Constituent  Parts. — It  was  suspected  by  Bergman, 
that  this  was  a  native  Pruslan  blue;  but  according  to 
Klaproth,  it  is  composed  of  iron  and  phosphoric  acid, 
with  a  mixture  of  alumina. 

Localities,  &c. — Found  in  small  nests  in  beds  of  clay, 
or  bog  iron  ore,  as  in  Saxony,  Russia,  and  Siberia. 

13.  Species.  Green  Earthy  Iron  Ore. 

Green  Martial  Earth,  Kirw.  ii.  188. 

Exter.  Char. — Found  friable  and  superficial,  rarely 
massive  ;  internally  dull ;  fracture  earthy. 

Colour  yellowish  or  olive-green  ;  stains  ;  soft ;  feels  ■ 
meagre. 

Chem.  Char. — Becomes  red  before  the  blow-pipe,  and 
then  dark-brown,  but  without  fusion. 

Constituent  Parts. — It  is  conjectured  to  be  a  com¬ 
pound  similar  to  the  former,  but  in  different  proportions. 

Localities,  &c. — Found  in  Saxony,  in  veins,  and  ac- 
conipanled  with  quartz  and  pyrites. 

14.  Species.  Phosphate  of  Iron. 

Id.  Jour,  de  Physique,  Iviii.  259.  Ann.  de  Chim.  1.  200. 

Exter.  Char. — Found  in  rounded  pieces,  composed 
of  capillary  crystals,  rvhich  seem  to  be  four-sided  prisms; 
fracture  radiated  and  divergent. 

Colour  blue,  from  a  blue  powder  coating  the  cry¬ 
stals,  which  are  otherwise  colourless;  semitransparent. 
.Spec,  grav,  2.5  to  2.6. 


Part  I. 

Exter.  Char. — Massive  ;  surface  earthy  and  dull ;  In-  Classiiica- 
ternal  lustre  weakly  shining,  resinous ;  fracture  compact  tion. 
or  foliated. 

Colour  dark  reddish-brown,  or  black  ;  opaque  ;  se- 
mihard  ;  brittle  ;  streak  dark  red.  Spec.  grav.  3.956. 

Chepi.  Char. — Melts  before  the  blow-pipe  into  a 
black  enamel. 

Constituent  Parts.  Vauquelin. 

Oxide  of  iron,  31 

Oxide  of  manganese,  42 

Phosphoric  acid,  27 


100 

Localities,  &c. — Found  near  Limoges. 

16.  Species.  Cube  Ore,  or  Arseniate  of  Iron. 

Id.  Phil.  Trans.  1801.  p.  190. 

Exter.  Char. — Found  crystallized  in  small  cubes, 
grouped  together  in  a  drusy  form  ;  crystals  sometimes 
truncated  on  their  angles  ;  surface  smooth,  shining ; 
lustre  betw’eeu  resinous  and  adamantine ;  fracture  con- 
choidal. 

Colour  olive-green,  yellow,  or  brown  ;  translucent  ; 
semihard  ;  powder  yellow.  Spec.  grav.  3. 

Chem.  Char. — Before  the  blow-pipe  froths  up  with 
the  smell  of  arsenic,  and  melts  into  a  yellowish-gray  me¬ 
tallic  globule. 


Constituent  Parts. 


Vauquelin, 

Chenevix. 

Oxide  of  iron. 

48 

45-5 

O.xide  of  copper. 

9* 

Arsenic  acid. 

18 

31* 

Silica, 

4. 

Lime, 

2 

Water, 

32 

10.5 

100 

lOC.O 

Localities,  8cc.— Found  in  the  copper  mines  in  Corn¬ 
wall. 

17.  Species.  Arseniate  of  iron  and  Copper. 
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Constituent  Parts. 


Cadet. 

Laugicr, 

Oxide  of  iron. 

42.1 

4V25 

Phosphoric  acid. 

26.9 

19.25 

Silica, 

3- 

1.25 

Alumina, 

5-8 

5. 

Lime, 

9.1 

Water, 

13-1 

31-25 

Loss, 

2. 

1 00.0 

100.00 

Localities,  &c. — This  mineral  is  found  imbedded  in 
clay  in  the  isle  of  France,  and  In  Brazil. 

15.  Species.  Pitchy  Iron  Ore,  ot  Phosphate  of  Iron 
and  Manganese. 

Id.  Broch.  ii.  533.  Jour,  de  Mines,  N°  64.  p.  295. 


Id.  Phil.  Trans.  1801.  p.  219. 

Exter.  Char. — Crystallized  in  four-sided  rhomboidal 
prisms,  with  two  edges  very  obtuse,  and  two  very  acute, 
terminated  by  an  acute  four-sided  pyramid  ;  edges  of 
the  prism  are  sometimes  truncated. 

Colour  bluish-white  ;  crystals  semitransparent ;  semi- 
hard.  Spec.  grav.  3.4. 

Constituent  Parts. 


Oxide  of  iron,  27.5 

Oxide  of  copper,  22.5 

Arsenic  acid,  aa.c 

Silica,  3. 

Water,  1 2. 

Loss,  1.3 


100.0 
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Classifica¬ 
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Localities,  &c.— -Fouud  in  Connvall,  in  Siberia,  and 
Spain. 

1 8.  Species.  Chromate  of  Iron*. 

Id.  Broch.  il,  534.  Id.  Haay,  Iv.  129. 

Extcr.  Char. — Massive;  glimmering  or  weakly  shin¬ 
ing  ;  fracture  compact  and  uneven,  or  imperfectly  fo¬ 
liated. 

Colour  grayish  or  blackish  brown ;  opaque  ;  streak 
ash-gray  ;  smell  earthy  when  breathed  on ;  hard.  Spec, 
grav.  4.032. 

Chem.  Chur. — Infusible  before  the  blow-pipe  ;  melts 
with  horax,  and  colours  it  of  a  beautiful  green. 


Constituent  Paris. 


Oxide  of  iron. 

35 

Chromic  acid. 

43 

Alumina, 

20 

Silica, 

2 

100 

Localities,  &c. — Discovered  by  Pontier  in  France, 
in  the  department  of  Var,  and  found  in  considerable 
abundance  in  veins  and  nodules,  in  beds  of  serpentine ; 
found  also  in  Siberia. 

VII.  LEAD  Genus. 

I.  Species.  Galena. 

This  is  divided  into  two  subspecies  ;  common  and 
compact  galena. 

Subspecies  i.  Common  G.vlena. 

Jt/.  Kirw.  11.  2 1 6.  /(/.  Broch.  11.  294.  Plomb  Sulfure, 

Hauy,  ill.  456. 

E.rter.  Char. — Massive,  disseminated,  superficial,  in 
imitative  forms,  or  crystallized  in  cubes,  octahedrons, 
six-sided  prisms,  and  six-sided  tables,  all  which  are  va¬ 
riously  modified  by  truncations  and  bevelments  on  the 
edges  and  angles.  Crystals  grouped  or  Imbedded  ;  sur¬ 
face  smooth,  or  drusy ;  lustre  from  glimmering  to  re¬ 
splendent  ;  internal  the*  same ;  fracture  foliated  ;  frag¬ 
ments  cubic,  excepting  the  fine-grained  galena. 

Colour  lead-gray,  sometimes  tarnished,  or  iridescent; 
soft ;  easily  frangible;  stains  a  little.  Spec,  grav, 7.22 
to  7.58. 

Chem.  Char. — Decrepitates  before  the  blow-pipe,  and 
fuses,  giving  out  a  sulphureous  odour. 

Constituent  Parts. — Composed  of  sulphur  and  lead  in 
variable  proportions,  and  generally  a  little  .“ilver,  some¬ 
times  antimony.  The  proportion  of  leatl  is  from  50  to 
80  per  cent. 

Loc(dities,  &c. — This  is  the  most  common  ore  of 
lead,  and  exists  in  all  kinds  of  rocks,  either  in  beds  or 
veins.  In  many  countries  this  lead  ore  is  dug  out  to  a 
great  extent,  as  in  Germany,  Frajice,  and  Britain. 

Subspicies  2.  Co.MPACT  Galena. 

Id.  Kirw.  11.  218.  Id.  Broch.  ii.  301. 

Exter.  Char. — Massive,  disseminated,  kidney-form, 
or  specular ;  lustre  of  the  specular  variety  rcsplcndeut ; 


A  L  O  G  Y. 

the  others  only  glimmering;  internal  lustre  glimmer¬ 
ing  ;  fracture  even  or  conchoidal  ;  fragments  rather 
sharp-edged. 

Colour  lead  or  steel  gray  ;  streak  shining  ;  stains  ; 
soft.  Spec.  grav.  7.44. 

Localities,  &c. — This  is  a  rare  mineral.  It  is  found 
along  with  common  galena,  in  Saxony,  and  other 
parts  of  Germany  ;  in  Derbyshire,  where  it  is  known 
by  the  name  ol  slickcnside,  and  in  the  coun.'y  of  Dur¬ 
ham,  where  it  is  known  by  the  name  of  looking-glass 
ore. 
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2.  Species.  Blue  Lead  Ore. 

Id.  K1  rw.  ii.  220.  Id.  Broch.  il.  203. 

E.rter.  Char. — Rarely  massive,  most  commonlv  cry¬ 
stallized  in  regular  six-sided  prisms,  which  are  often  a 
little  curved,  and  sometimes  fascicularly  grouped;  sur¬ 
face  rough;  longitudinally  streaked;  lustre  glimmering; 
fracture  even.  ' 

Colour  between  lead-gray  and  indigo  blue  ;  opaque  ; 
streak  shining;  soft,  easily  frangible.  Specific  gravity 
5.46. 

Chem.  C7mr.— Melts  easily  before  the  blow-pipe  ; 
burns  with  a  bluish  flame,  and  a  sulphureous  odour, 
leaving  a  globule  of  lead. 

Its  constituent  paiTs  have  not  been  exactly  ascertain¬ 
ed.  Supposed  to  be  a  green  lead  ore,  which  has  under¬ 
gone  some  change,  but  retaining  its  original  form. 

tynaliUes,  Sec. — This  ore  has  only  been  found  In 
Saxony,  and  also,  it  is  said,  in  France  and  Hungary. 

3.  Species.  Brown  Lead  Ore. 

Id.  Kirw.  ii.  222.  Id.  Broch.  ii.  305. 

Exter.  Cluir. — Rarely  massive,  commonly  crystallized 
in  equal  siX-sided  prisms,  or  the  crystals  are  acicular  or 
capillary ;  lustre  glimmering ;  Inteimal  shining  ;  frac¬ 
ture  uneven. 

Colour  reddish  or  clove-brown  ;  translucent  at  the 
edges  ;  streak  white  ;  soft ;  brittle.  Spec.  grav.  6.6 
to  6.97. 

Chem.  Char. — No  effervescence  with  acids ;  fuses 
readily  before  the  blow-pipe,  but  Is  not  reduced;  cry¬ 
stallizes  in  small  needles  on  cooling. 


Constituent  Parts. 

Klaproth. 

Oxide  of  lead. 

78.58 

Fhosphoric  acid, 

^9-73 

Muriatic  acid. 

1.65 

Loss. 

.04 

100.00 

Localities,  Stc. — Found  along  with  white  lead  ore, 
quartz,  and  heavy  spar,  in  France  and  Germany. 

4.  Species.  Black  Lead  Ore. 

Id.  Kirw.  ii.  221.  Id.  Bioch.  ii.  307. 

Exter.  C/zur.— Massive,  dlsseininatcd,  cellular,  but 
most  frequently  cry''tallized  in  'Ix-sidid  priums,  with 
equal  or  uoequal  sides,  or  bevelled  at  tbr  extremity. 
Crystals  small,  Irrcgidarly  grouped;  amooth,  aud  tome- 
times  longitudinally  streaked  ;  lustre  shiuiug  ;  fracture 
uneveu. 


/• 


« 


Colour 
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Metallic  Colour  grayish  black opaque  5  streak  grayish  black  5 
,  soft ; -brittle.  Spec.  grav.  q.y. 

Decrepitates  before  the  blotv-pipej  and 
is  then  reduced  to  the  metallic  state. 


Constituent  Parts.  Lampadius. 


Oxide  of  lead,  78.5 

Carbonic  acid,  18. 

’Carbone,  i.r 

Water,  2. 


100.0 

Localities,  &c — Found  in  Saxony,  England,  and 
Scotland,  frequently  accompanying  white  lead  ore. 

5.  Species.  "White  Lead  Ore,  or  Carbonate  of  Lead. 

Id.  Kinr.  il.  203.  Id.  Broch.  ii.  309.  Plomb  Car¬ 
bonate,  Hauy,  ill.  475. 

Exter.  Char. — Rarely  massive,  commonly  dissemi¬ 
nated,  superficial,  or  crystallized  In  slx-slded  prisms  j  in 
tour-sided  prisms  j  in  double  crystals,  composed  of  two 
tour-sided  prisms  5  in  oblique  four-sided  prisms,  and  in 
double  slx-slded  praymlds.  Tliese  are  variously  modi¬ 
fied  by  truriCatlons  and  acumlnatlons  on  the  edges  and 
angles.  They  are  also  of  various  sizes,  and  variously 
grouped  together  :  surface  usually  smooth,  resplendent, 
sometimes  rough  or  streaked  5  lustre  shining,  adaman¬ 
tine  ;  fragments  concholdal,  splintery,  or  fibrous. 

Colour  white,  yellowish,  or  grayish  white  •,  transpa¬ 
rent  or  translucent  j  retraction  double.  Specific  gravity 
6.48  to  7.23. 

Client.  Char. — Decrepitates  before  the  blow-pipe,  be¬ 
comes  yellowish  or  reddish,  and  melts  into  a  metallic 
globule  j  cfi’ervesces  strongly  with  acids. 


Constituent  Parts, 


Oxide  of  lead. 

Klaproth. 

82 

Carbonic  acid. 

16 

M  ater. 

2 

100 

Macquart, 

73 

24 

3 

100 


Some  cai  bonates  of  lead  arc  also  combined  with  a 
small  portion  of  iron  and  earthy  matters. 

Localities,  &c. — Found  in  veins,  accompanied  by 
galena  and  other  lead  ores,  in  Germany,  France,  and 
Britain. 
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cent,  or  only  at  the  edges  ;  streak  greenish  white  j 
brittle.  Spec.  grav.  6.909  to  6.941. 

Chem.  Char. — ^IVIelts  easily  before  the  blow-pipe,  into 
a  grayish  polyhedi-al  globule,  but  without  being  redu¬ 
ced  j  soluble  in  acids,  without  effervescence,  but  some¬ 
times  with  difficulty. 


Constituent  Parts. 

Klaproth. 

Oxide  of  lead. 

77.10 

80. 

Phosphoric  acid, 

19. 

i8. 

Muriatic  acid, 

t-54 

1.62 

iOxide  of  iron. 

.10 

Loss, 

2.26 

•38 

100.00 

100.00 

Localities,  &c. — Found 

in  veins. .along  with 

lead  ores,  and  generally  near  the  top  of. the  vein,  in 
Germany,  France,  and  Leadhills  in  Scotland. 

7.  Species.  Red  Lead  Ore,  or  Chromate  of  Lead, 

Id.  Broch.  11.  318.  Red  Lead  Spar,  Klrw.  ii.  214. 

Exter.  Char. — Rarely  massive,  sometimes  disseminat¬ 
ed  or  superficial,  but  most  frequently  crystallized  in 
oblique  four-sided  prisms  with  the  extremity  bevelled, 
or  the  lateral  edges  truncated ;  and  in  six-sided  prisms, 
with  two  broad  and  two  narrow  faces ;  lateral  faces 
longitudinally  streaked  j  external  siu-face  smooth,  shin¬ 
ing;  fracture  even. 

I  Colour  aurora  red,  or  hyacinth  red  ;  translucent  or 
semitransparent ;  streak  orange  yellow  ;  soft ;  brittle. 
Spec.  grav.  5.75  to  6.02. 

Chem.  Char. — No  ellervescence  with  acids  ;  decrepi¬ 
tates  a  little  before  the  blow- pipe,  and  melts  into  .ft 
black  slag. 

Constituent  Parts,  Vauquelin. 

Oxide  of  lead,  64 

Chromic  acid,  36 

100 

Localities,  &c.-— Found  in  veins  at  Beresof  in  Sibe¬ 
ria,  accompanied  by  other  ores  of  lead,  some  ores  ®f 
iron,  and  native  gold. 

A  similar  ore  of  lead,  but  of  a  brown  colour,  was 
brought  from  Mexico  by  Humboldt. 


6.  Species.  .Green  Lead  Ore,  or  Phosphate  of  Lead, 

Plomb  Phosphate,  Hauy,  Hi.  490.  Id.  Broch.  ii.  314. 

Phosphorated  Lead  Ore,  Kirw.  ii.  207. 

Exter.  C/^ar.•-— Massive  or  disseminated,  botryoidal  or 
reniform,  and  often  crystallized  in  six-sided  prisms,  trun¬ 
cated  on  all  the  edges,  or  on  the  terminal  edges,  .or 
terminated  by  a  six-sided  pyramid  ;  in  six-sided  prisms 
with  the  lateral  faces  converging  towards  one  of  the 
extremities ;  and  In  six-sided  pyramids  ;  but  this  last  is 
rare.  Surface  smooth,  shining  ;  internal  lustre  weakly 
shining  and  resinous  ;  fracture  uneven. 

Colour  olive  green,  emerald  green,  yellow  or 
brown  7  grayish,  greenish,  or  yellowish  white  ;  translu- 

2 


,  8.  Species.  Yellow  Lead  Ore,  ov  Molybdate  of 
Lead. 

Id.  Broch.  il.  322.  Yelloiv  Lead  Spar,  Kirw.  il.  212. 

Hauy,  Hi.  498. 

Exter.  Rarely  massive,  usually  crystallized 

in  rectangular  four-sided  tables  ;  in  perfect  cubes,  with 
plane  or  convex  faces,  or  truncated  on  the  terminal 
faces,  in  obtuse  octahedrons,  truncated  on  the  summit, 
the  lateral  angles,  or  lateral  edges.  Cj-ystals  small  ; 
surface  smooth  and  shining  ;  internally  shining;  lustre 
waxy ;  fracture  concholdal. 

Colour  wax  yellow,  or  honey  yellow  ;  translucent, 
or  only  at  the  edges  ;  soft ;  brittle.  Spec.  grav.  5.48 
to  5-7 
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Glasiifica-  Ckem,  Char. — Before  the  blow-pipe  it  decrepitates 
tion.  strongly,  and  then  melts  into  a  blackish-gray  globule, 
in  which  are  seen  particles  of  lead^  Soluble  in  nitric 
acid,  and  in  fixed  alkalies. 


Constituent  Parts. 


Macquart,  HaWhetf. 

Oxide  of  lead,  63.5  58.4 

Molybdic  acid,  28.  38. 

Oxide  of  iron,  -  -  2.1 

Silica,  4.  .28 

Carbonate  of  lime,  4.5  — 

Loss,  —  1.22 


100.0  100.00 


Localities,  See. — This  ore  of  lead  was  first  discover¬ 
ed  at  Bleyberg'  in  Carinthia  ;  it  has  been  since  found 
in  Saxony  and  France. 
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be  a  mixture  of  oxide  of  lead,  with  a  little  oxide  of 
iron,  and  some  earthy  matters. 

Localities,  &c.— I  ound  on  the  surface,  or  in  the  ca¬ 
vities  of  other  lead  ores,  in  Saxony,- France,  Siberia, 
and  at  Leadhills  and  Wanlockhead  in  Scotland. 
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II.  Species.  Muriate  of  Lead. 

Exter.  Char. — Massive,  or  crystallized  in  cubes,  or 
flat  six-sided  prisms  ;  external  surface  shining  •,  ir.ter- 
nal  lustre  resplendent,  ,  adamantine  j  fracture  foliated. 

Colour  between  asparagus  green  and  wine  yellow  ; 
semitransparent ;  soft  j  not  brittle  j  streak  dull,  white. 

Constituent  Parts.  Klaproth. 

Oxide  of  lead,  33 

Muriatic  acid,  45 


100 


9.  Species.  Native  Sulphate  of  Lead. 

LI.  Kirw.  il.  21 1.  Broch.  il.  325.  Hauy,  ill.  503. 

E.vter.  Char. — Crystallized  in  irregular  octahedrons; 
which  are  variously  truncated  and  bevelled.  Crystals 
smooth  and  shining  ;  lustre  shining  and  vitreous  j  frac¬ 
ture  compact. 

Colour  snow  white,  grayish  or  yellowish  white; 
translucent ;  semihard.  Spec.  grav.  6.3. 

Chem.  Char. — Reduced  even  in  the  flame  of  a  can¬ 
dle  ;  insoluble  in  nitric  acid. 


Constituent  Parts.  Klaproth. 

Oxide  of  lead,  70*5 

Sulphuric  acid,  25.75 

Water,  2.25 

Loss,  1 ,5 


100.00 

Localities,  &c. — Found  on  brown  iron  ore  in  the 
island  of  Anglesea,  and  on  galena  in  the  veins  at  Lead.' 
hills  and  Wanlockhead  in  Scotland. 


Localities,  &c.— -Found  in  Derbyshire,  and  also,  it 
is  said,  in  the  mountains  of  Bavaria,  but  not  crystal¬ 
lized. 

1 2.  Species.  Murio-C.vrbonate  of  Lead. 

Id.  Bournon  and  Chenevix,  Nlch.  Jour.  4to.  p.  219. 

Exter.  Char. — Crystallized  in  cubes,  which  are  va¬ 
riously  modified  ;  lustre  shining,  adamantine  ;  fracture 
foliated  ;  cross  fracture  conchoidal. 

Colour  straw  yellow,  or  clear  white  ;  semitranspa¬ 
rent ;  streak  doll;  snow  white;  easily  scratched  by 
carbonate  of  lead.  Spec.  grav.  6.065. 

Constituent  Parts. '  Chenevix* 

Oxide  of  lead,  7  xt  •  .  j  - 

Muriatic  acid,  8  \  ' 

Oxide  of  lead,  34  7  Carbonate  of  lead,  40 

Carbonic  acid,  03  ^ 

Loss,  I  1 

100  100 


10.  Species.  Earthy  Lead  Ore. 

Id.  Broch.  ii.  327.  Id.  Kirwan,  ii.  105. 

This  is  divided  into  two  subspecies  :  i.  friable  ;  and, 
2.  indurated. 

Subspecies  i.  Friable  Lead  Ore. 

Exter.  Char. — This  is  composed  of  fine  earthy  par¬ 
ticles,  which  arc  dull,  and  have  little  coherence. 

Colour  sulphur  or  ochre  yellow,  yellowish  or  smoke 
g”y  i  stains ;  feels  meagre. 

Subspecies  2.  Indurated  Lead  Ore. 

ExtiT.  CAflr.— Massive  or  disseminated  ;  dull ;  frac¬ 
ture  uneven  or  earthy. 

Colour  of  the  former ;  opaque  ;  streak  lighter  co¬ 
lour  ;  very  soft  and  friable. 

Chem.  Char. — Easily  reduced  before  the  blew-pipe, 
into  a  black  slag ;  eflcrvesces  a  little  with  acids. 

Constituent  Part5.— Earthy  lead  ore  is  supposed  to 


Localities,  &c.— -Found  in  Derbyshire. 

13.  Species.  Arseniate  of  Lead. 

Id.  Broch.  ii.  546. 

Exter.  Char. — Disseminated  sometimes  in  an  earthy 
state,  sometimes  in  silky  filaments,  and  crystallized  in 
small,  double,  six-sided  pyramids.  Dull,  or  weakly 
glimmering ;  lustre  silky. 

Colour  citron  or  greenish  yellow  ;  very  soft ;  friable. 

Chem.  Char. — Before  the  blow-pipe  is  melts  easily 
into  a  globule  of  leail,  and  gives  out  the  smell  of  gar¬ 
lic. 

Const.  Ports.— -Composed  of  oxide  of  lead  and  of  ar¬ 
senic,  with  some  oxide  of  iron  and  earthy  matters. 

vm.  TIN  Cenus. 

1.  Species.  Tin  I’ i  rites. 

Id.  Kirw.  ii.  200.  Id.  Broch.  ii.  332. 

Exter.  Char. — Found  massive  or  disseminated ;  lustre 

sbiuiag 
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sliining  or  weakly  shining  j  fractitre  uneven ;  fragments 
rather  blunt-edged. 

Colour  steel  gray,  sometimes  brass  or  bronze  yellow ; 
semihard ;  brittle.  Spec.  grav.  4.3  to  4.7. 

Chem.  Char. — Before  the  blow  pipe  it  melts  easily 
into  a  black  slag,  but  u-ithout  being  reduced,  and  gives 
out  a  sulphureous  smell. 


Constituent  Parts,  Klaproth. 
Tin,  34 


Copper,  36 

Iron,  3 

Sulphur,  25 

Earthy  substances,  2 


100 

Localities,  &c. — This  is  a  rare  mineral,  found  on¬ 
ly  in  Cornwall,  in  a  vein  along  with  copper  pyrites. 

2.  Species.  Common  Tinstone,  or  Oxide  of  Tin. 
Id.  Kirw.  ii.  197.  Id.  Broch.  ii.  334.  Hauy,  iv.  137. 

Exter.  Char, — INIassive,  disseminated,  in  rounded 
pieces  or  grains,  and  often  crystallized  in  rectangular 
four-sided  prisms,  which  are  variously  modilied  by  trun¬ 
cations  and  bevel  ments ;  in  octahedrons,  which  are 
rare ;  in  eiglit-sided  prisms,  or  in  double  octahedrons, 
which  are  so  united  by  one  of  their  summits  as  to  form 
a  re-entering  angle.  Crystals  of  various  sizes,  always 
grouped  together  j  surface  smooth  ;  lustre  shining  or 
resplendent ;  internal  lustre  shining,  between  vitreous 
and  resinous  j  fracture  uneven. 

Colour  brownisli  black,  blackish  brown,  yellowish 
gray,  or  graylsli  white  ;  opaque,  or  semitransparent  •, 
streak  light  gray  ;  hard  ;  brittle.  Specific  gravity  6.3 
to  6.9. 

Chem.  Char. — Before  the  blow-pipe  it  decrepitates, 
loses  its  colour,  and  is  partially  reduced  to  the  metal¬ 
lic  state. 

Klaproth. 

77-5 

•25 

21.5 

•75 


100.00 

Localities,  &c. — Found  in  Germany,  in  the  East 
Indies,  and  particularly  in  Cornwall  in  England.  It 
is  not  very  universally  distributed  j  but  where  it  exists, 
it  is  deposited  in  granite,  gneiss,  micaceous  schistus, 
and  porphyry  •,  and  either  in  masses,  veins,  or  disse¬ 
minated  in  the  rocks. 

3.  Species.  Grained  Tin  Ore,  or  Wood  Tin. 

Id.  Broch.  ii.  340.  Id.  Kirw.  ii.  298. 

Exter.  Char. — Found  only  in  small  pieces,  rounded 
or  angular ;  surface  rough  ;  weakly  shining ;  Internal 
lustre  glimmering  •,  a  little  silky  j  fracture  fibrous  j 
fragments  wedge-shaped. 

Colour  hair  brown  of  various  shades  j  streak  yellow¬ 
ish  gray  j  hard  and  brittle.  Spec.  grav.  5.8  to  6.4. 


Constituent  Parts. 

'Tin, 

Iron, 

Oxygen, 

Silica, 
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Chem.  C/?cr.— Becomes  brownish  red  before  the  Classifica- 
blow-pipe,  then  decrepitates  strongly,  hut  is  infusible.  tion. 

Con.it.  Parts — According  to  K'aproth,  it  is  compo-  »  ■ 

sed  of"63  of  tin  in  the  100,  with  a  little  iron  and 
arsenic. 

Localities,  &c. — Found  m  Cornwall,  in  alluvial  land, 
where  it  seems  to  have  been  deposited  in  a  stalactitical 
form,  accompanied  by  common  tin. 

IX  BISMUTH  Genus. 

'  I.  Species.  Native  Bismuth. 

Id.  Kirw.  Ii.  264.  Id.  Broch.  ii.  343.  Id.  Hauy,  iv. 

184-  ,  . 

Extei'.  Char. — Rarely  massive,  bnt  usually  dissemi¬ 
nated  in  a  plumose  oi’  reticulated  funi,  and  rarely  crys¬ 
tallized,  in  small  four-sided  (ables  or  cubes  ;  lustre  shin-  ’ 
ing  or  resplendent  j  fracture  iollatcd. 

Colour  silvery  white,  inclining  to  red  ;  colours  com¬ 
monly  tarnished  •,  soft;  almost  ductile.  Specific  grav  ity 
9.02  to  9.82. 

Chem.  Char. — Fusible  almost  in  the  flame  of  a 
candle  j  by  increasing  the  heat  it  is  volatilized ;  solu¬ 
ble  with  effervescence  in  nitric  acid,  and  precipitated 
by  water  in  the  form  of  a  white  powder. 

Localities,  &c. —  Bismuth  is  a  rare  metal,  found  in 
veins  in  primitive  mountains,  accompanied  by  calcare¬ 
ous  spar,  heavy  spar,  and  quartz,  and  commonly  with 
gray  cobalt,  sometimes  also  with  black  blende  and  na¬ 
tive  silver.  Found  in  Saxony,  Bohemia,  France,  and 
Sweden. 

2.  Species.  Vitreous  Bismuth  Ore. 

Sulphurated  Bismuth,  Kirvvan,  ii.  266.  /</.  Brochant, 

ii.  346. 

Exter.  Char. — Massive  or  disseminated,  rarely  crys¬ 
tallized  in  small  Imbedded  capillary  prisms ;  lustre 
shining  or  resplendent  j  fracture  radiated  or  foliated. 

Colour  between  lead  gray  and  tin  white  j  stains  a 
little;  soft;  easily  frangible.  Specific  gravity  6.13 
to  6.46. 

Chem.  Char. — Easily  fusible  before  the  blow-pipe, 
with  a  .sulphureous  odour. 

Const.  Parts. — Composed  of  bismuth  about  60  per 
cent,  and  sulphur  with  a  little  iron. 

Localities,  &c. — Found  in  Bohemia,  Saxony,  and 
Sweden,  and  is  usually  accompanied  by  native  bis¬ 
muth. 

3.  Species.  Ochre  of  Bismuth. 

Id.  Kirwan,  ii.  265.  Id.  Brochant,  ii.  348.  , 

Exter.  Char.— Rarely  massive,  commonly  dissemi¬ 
nated  on  the  surface  of  other  minerals  ;  internally  glim- 
‘mering  ;  fracture  uneven  or  earthy. 

Colour  yellowish  gray,  ash  gray,  or  straw  yellow, 
opaque ;  soft ;  sometimes  even  friable.  Spec.  grav. 

4-37- 

Chem.  C/<ar.— Very  easily  reduced  before  the  blow¬ 
pipe  to  the  metallic  state  ;  effervesces  with  acids. 

Constituent 
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Classiflca- 

tion. 

Constituent  Parts, 

Lampadius. 

U— V— 

Oxide  of  bismuth. 

00 

ON 

*  ■  iron, 

Carbonic  acid, 
Water, 

Loss, 

5.2 

4.1 

3-4 

I 

100.0 

Locahtie.t,  &c.— This  mineral  is  vei’yrare,  and  chief¬ 
ly  found  near  Schneeherg  in  Saxony,  along  with  native 
bismuth  ;  and  also  in  Bohemia  and  Suabia. 

X.  ZINC  Genus. 

I.  Species.  Blende. 
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parent  j  streak  yellowish  gray  ;  scmi-hard  j  brittle. 
Spec.  grav.  4. 

Constituent  Parts.  Bergman. 


Zinc,  44 

Sulphur,  1‘j 

Iron,  j 

Silica,  24 

Alumina,  j 

Water,  ^ 


TOO 

Localities,  &c. — Very  common  in  veins  of  lead  ore, 
in  most  parts  of  the  world. 


Id.  Brochant,  ii.  350.  Id,  KIrwan,  li.  237.  Z,inc 

Sulfure,  Hauy,  iv.  167. 

This  species  is  divided  into  three  subspecies  ;  yellow, 
brown,  and  black. 

Subspecies  i.  Yellow  Blende. 

£vfer.  C//or.— Massive  or  disseminated,  or  sometimes 
crystallized  In  cubes  or  octahedrons,  but  they  are  so 
confused  as  to^  prevent  the  form  being  easily  discovered. 
Surface  smooth,  resplendent ;  internal  lustre  resplen- 
,  dent,  between  adamantine  and  vitreous  j  fracture  foli¬ 
ated  j  cleavage  six-fold  ;  fragments  rather  sharp-edged, 
or  assume  sometimes  a  dodecahedral  form,  which  is  the 
result  of  the  complete  cleavage. 

Colour  dark  sulphur  yelloiv,  olive  green,  or  brown¬ 
ish  red;  translucent,  sometimes  semitransparent;  streak 
yellowish  gray  ;  semi-hard  ;  brittle.  Spec.  grav.  4.04 
to  4.T6. 

Chem.  Char. — Decrepitates  before  the  blow-pipe, 
and  becomes  gray,  but  is  infusible. 

Constituent  Parts.  Bergman. 


Zinc,  64 

Sulphur,  20 

Iron,  5 

Fluoric  acid,  4 

Water,  6 

Silica,  I 
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Physical  Char. — IVIost  of  the  varieties  of  yellow 
blende  become  phospborescent  by  friction  In  the  dark. 

Localities,  &c. — Found  in  Saxony,  Bohemia,  Hun¬ 
gary  and  Norway,  accompanied  by  lead,  copper,  and 
iron  ores.  It  is  rather  a  rare  mineral. 

Subspecies  2.  Brown  Blende. 

Ester.  Char. — Massive,  disseminated,  and  sometimes 
crystallized  In  simple  three-sided  pyramids,  octalie- 
drons,  and  four-sided  prisms,  which  are  variously  modi¬ 
fied.  External  lustre  shining  or  resplendent ;  surface 
sometimes  dnisy ;  internal  lustre  shining,  between  vi¬ 
treous  and  resinous  ;  fracture  foliated  ;  cleavage  six¬ 
fold. 

Colour  reddish,  or  yellowish  brown  ;  colour  some¬ 
times  tarnished  ;  translucent,  or  opaque ;  cry  stals  trans- 
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Subspecies  3.  Black  Blende. 

Ester.  Char. — Massive,  or  disseminated,  or  crystal¬ 
lized  like  the  former,  which  it  resembles  in  most  of  its 
characters. 

Colour  perfect  black,  brownish  black,  or  blood  red  ; 
often  iridescent. 

Constituent  Parts.  Bergman. 


Zinc,  45 

Sulphur,  29 

Iron,  9 

Lead,  6 

Silica,  4 

Water,  (J 

Arsenic,  i 
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Localities,  &c.— Found  in  the  same  places  with  the 
former. 

2.  Species.  Calamine. 

This  Is  divided  Into  two  subspecies,  compact  .and  fo¬ 
liated. 

Subspecies  i.  Compact  Calamine. 

Id.  KIrwan,  ii.  234.  Id.  Brochant,  II.  361. 

Exter.  Char. — Massive  or  disseminated,  cellular,  or 
stalactitical  ;  dull  ;  fracture  compact  or  earthy. 

Colour  grayish  white,  yellowish,  or  reddish,  or  milk 
white  ;  opaque  ;  semi-hard  or  friable ;  brittle  ;  stains 
sometimes.  Spec.  grav.  3.52,  to  4.1. 

Chcni.  Char. — Decrepitates  before  the  blow-pip* 
when  suddenly  heated  ;  is  Infusible.  Forms  a  jcllf 
with  acids,  and  sometimes  effervesces. 


Constituent  Parts. 


Oxide  of  zinc, 

fiercToiui. 

84 

Tennant. 

68.3 

Silica, 

12 

25 

Iron, 

3 

Alumina, 

I 

Water, 

— 

4.4 

Loss, 

- 

2-3 

100 

n  b 

100.0 
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^Tetallic 

Ores. 
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Metallic 

Ores. 

Tennant. 

r—  "  — 

0 

Oxide  of  zinc, 

64.8 

65.2 

Carbonic  acid. 

35-2 

34-8 

100.0 

100.0 

Another  variety  examined  by  the  same  chemist  con- 

tained. 

Oxide  of  zinc. 

71.4 

Carbonic  acid. 

13-5 

Water, 

' 

100.0 


From  these  analyses  it  appears,  that  calamines  are 
very  different  in  their  composition,  consisting  sometimes 
of  oxide  of  zinc,  silica,  and  water,  and  this  variety 
forms  a  jelly  with  acids  j  others  are  composed  of  car¬ 
bonic  acid  and  oxide  of  zinc,  which  effervesce  in  sul¬ 
phuric  acid,  but  do  not  form  a  jelly  •,  a  third  variety  is 
composed  of  oxide  of  zinc,  carbonic  acid,  and  water, 
constituting  a  hydro-carbonate  of  zinc,  which  is  soluble 
with  effervescence  in  sulphuric  acid. 

Localities,  &c. — Usually  accompanied  with  iron 
ochre,  and  very  often  with  galena,  white  lead,  and 
other  metallic  ores.  Found  in  Bohemia,  Bavaria, 
France,  and  Britain,  in  some  places  in  considerable  a- 
bundance. 

Subspecies  2.  Foliated  Calamine. 

Jd.  Brochant,  ii.  364.  Kirwan,  ii.  236.  Ilaoy,  Iv. 

i6r. 

E.rter.  Char. — Found  massive  or  disseminated,  sta- 
lactltical,  incrusted,  or  crystallized,  in  small  four-sided 
tables,  or  in  very  small  cubes  with  plane  or  convex 
faces,  shining,  or  glimmering;  lustre  between  pearly 
and  vitreous  ;  fracture  radiated. 

Colour  yellowish,  or  smoke  gray  ;  grayish,  or  yel¬ 
lowish  white  ;  translucent  or  semitransparent ;  semi- 
hard ;  brittle.  Specific  gravity  3.52. 

Chem.  Char. — Becomes  white  before  the  blow-pipe, 
but  is  infusible,  and  docs  not  effervesce  with  acids. 

Phys.  Char. — Becomes  electric  by  heat. 

Localities,  &c. — This  variety  accompanies  the  for¬ 
mer,  lining  its  cavities,  but  is  loss  common.  It  is  found 
in  the  same  places. 

XI.  ANTIMONY  Genus. 

I.  Species.  Native  Antimony. 

Ti/.  Brochant,  ii.  369.  Zc/.  Kirwan, .11.  245.  ZJ.  Hauy, 

iv.  252. 

E.rter.  Char. — Found  massive,  disseminated,  or  reni- 
form  ;  resplendent ;  fracture  foliated. 

Colour  tin  white  ;  but  exposed  to  tlie  air,  grayish  or 
yellowish  ;  soft ;  easily  frangible.  Spec.  grav.  6.7. 

Chem.  Char. — Before  the  blow-pipe  it  is  very  easily 
fusible  into  a  metallic  globule,  which  gives  out  fumes 
with  the  odour  of  garlic. 

Const.  Parts. — Native  antimony  sometimes  contains 
a  small  proportion  of  arsenic. 

Localities,  &c. — Has  only  been  found  in  two  places; 
at  Sablberg  In  Sweden,  rvhere  it  was  discovered  in 
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1748,  in  limestone;  and  at  Allcmont  in  France,  where  Classifica- 
it  is  accompanied  by  other  ores  of  antimony  and  co-  tioa. 

bait.  w-Y— J 

2.  Species.  Gray  Ore  of  Anti.mony. 

/(/.-Brochant,  11.371.  Kirwan,  ii.  246.  Hauy,  iv. 

64. 

This  is  divided  Into  four  subspecies ;  compact,  fo¬ 
liated,  radiated,  and  plumose. 

Subspecies  i.  Compact  Gray  Ore  of  Antimony. 

Exter.  Char. — Massive  or  disseminated  ;  shining  ; 
fracture  uneven. 

Colour  lead  gray,  or  steel  gray  ;  soft ;  not  very 
brittle ;  stains  a  little  ;  streak  shining.  Spec.  grav. 

4-36-  .  .  .  .  .  ■  . 

Localities,  &c. — This  Variety  is  rarer  than  the 
others,  but  is  met  with  in  Saxony,  Hungary,  and 
France. 

Subspecies  2.  Foliated  Ore  of  Antimony. 

Eixter.  Char. — Massive  or  disseminated;  fracture  fo¬ 
liated.  In  other  characters  It  resembles  the  other  va¬ 
rieties,  and  is  usually  accompanied  by  the  following. 

Subspecies  3.  Radiated  Ore  of  Antimony. 

Exter.  Char. — Massive,  disseminated,  and  very  often 
crystallized  in  acicular,  often  in  capillary  crystals,  and 
in  si.x  and  four-sided  prisms  variously  modified  ;  surface 
streaked  longitudinally;  internal  lustre  resplendent; 
fracture  radiated,  straight,  parallel,  or  divergent. 

Colour  similar  to  the  preceding ;  soft ;  not  very 
brittle.  Spec.  grav.  4.1  to  4.5. 

Constituent  Parts.  Bergman. 

Antimony,  74 

Sulphur,  26 

100 

Localities,  &c. — This  is  the  most  common  ore  of  an¬ 
timony,  and  is  found  in  Germany,  France,  and  Swe¬ 
den.  There  is  only  one  mine  of  antimony  In  Britain, 
which  is  In  the  south  of  Scotland,  near  Westerhall,  in 
the  neighbourhood  of  Langholm. 

Subspecies  4.  Plumose  Ore  of  Antimony. 

Exter.  Char. — Usually  found  in  capillary  crystals, 
so  interwoven,  that  they  form  a  superficial  covering  to 
other  minerals :  these  groups  are  externally  weakly 
shining;  internal  lustre  glimmering;  fracture  fibrous. 

Colour  similar  to  the  former,  and  sometimes  tarnish¬ 
ed  brown  or  like  tempered  steel ;  opaque  ;  soft ;  some¬ 
times  almost  friable ;  brittle. 

Const.  Parts. — Plumose  antimony  is  composed  of  sul- 
phuret  of  antimony  combined  with  arsenic,  iron,  and 
accidentally  a  little  silver. 

Chem.  Char. — Before  the  blow-pipe  this  and  the 
other  varieties  of  gray  antimony  give  out  white  fumes, 
with  a  sulphureous  smell,  and  are  almost  entirely  vola¬ 
tilized,  or  changed  into  a  black  slag. 

Localities,  &c. — Plumose  antimony  is  found  at 
Freybergiu  Saxony,  In  the  Hartz,  and  in  Hungary. 

3.  Species, 
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Classifica-  3.  Specie?.  3i,ack  Ore  OF  Antimony. 

.  I  F.d'tcr.  C/iar.— Found  crystallized  in  rectangular 

four-sided  tables,  truncated  on  the  edges  or  angles ; 
crystals  smooth  ;  lustre  shining  j  fracture  conchoidal. 

Colour  iron  black  ;  soft. 

Localities,  &c. — This  species,  which  is  also  a  sul- 
phuret  of  antimony,  combined  probably  with  some 
other  ingredients,  is  found  in  Cornwall. 


4.  Species.  Red  Ore  of  Antimony. 

/(/.  Kirwan,  ii.  250.  Id.  Brochant,  li.  379.  Antimovie 

Hydt  osulfure,  iv.  276. 

Exter.  Char. — Massive  or  disseminated,  but  most 
commonly  in  capillary  crystals  j  lustre  weakly  shining, 
vitreous  j  fracture  fibrous. 

Colour  cherry  red,  brown,  reddish,  or  bluish  ;  soft, 
almost  friable  j  brittle.  Specific  gravity  3.7  to  4. 

Client.  C/iflr.—Before  the  blow-pipe  it  melts  easily, 
and  iu  nitric  acid  a  white  powder  is  deposited. 

Constituent  Parts.  Klaproth. 

Oxide  of  antimony,  78.3 

^  Sulphur,  19.7 

Loss,  2. 

1 00.0 

Localities,  &c. — Found  in  Saxony  and  France,  usu¬ 
ally  accompanying  gray  or  native  antimony. 

5.  Species.  White  Ore  of  Antimony. 

.^luriatcd  Antimony,  YLiTv/oxifW.  151.  Antimoine  Oxide, 

Hauy,  iv.  273. 

Exter.  Char. — Rarely  massive,  usually  superficial,  in 
divergent  fibres,  or  crystallized  in  rectangular  four- 
sided  tables,  cubes,  or  four-sided  prisms.  Crystals  ag¬ 
gregated  j  smooth  ;  streaked  longitudinally  j  resplen¬ 
dent  5  internal  lustre  shining,  between  adamantine  and 
pearly  j  fracture  foliated. 

Colour  snow  white,  yellowish  white,  or  grayish  j 
translucent ;  soft  j  brittle. 

Chem.  Char. — Crystals  decrepitate  before  the  blow¬ 
pipe,  but  in  powder  is  easily  fusible. 

Const.  Parts. — Was  formerly  supposed  to  be  a  mu¬ 
riate  of  antimony,  but  according  to  Klaproth,  it  is  a 
pure  oxide.  Tlie  white  ore  of  France,  according  to 


Vauquelln,  contains. 

Oxide  of  antimony,  86 

— — —  lead,  3 

‘Silica,  8 

Loss,  3 
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6.  Species.  Ochre  of  Antimony. 

Id.  Brochant,  li.  383.  Id.  Kirwan,  11.  252. 

Exter.  Char. — Massive,  disseminated,  or  in  superfi¬ 
cial  crusts,  on  gray  antimony  •,  dull  j  fracture  cartliy. 

Colour  straw  yellow,  or  yellowish  gray,  soft  j  friable. 

Chem.  Char. — Infusililc  before  the  blow-pipe  ;  be¬ 
comes  white,  and  emits  white  fumes.  Its  constituents 
«re  unknown. 

Localities,  &c.— In  Saxony  and  Hungary,  accom¬ 
panying  gray  and  red  antimony,  and  in  llie  antimony 
'fulnc  near  Wcsterhall,  in  the  south  of  Scotland. 
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XII.  COBALT  Genus. 

1.  Species.  "White  Cobalt  Ore. 

Id.  Klrw.  il.  382.  Id.  Broch.  il.  386. 

Exter.  Char. — Massive,  disseminated,  reniform,  and 
rarely  crystallized  in  small  four-sided  tables,  or  in  small 
cubes  or  octahedrons.  Lustre  weakly  shining,  or  shin¬ 
ing  ;  fracture  uneven. 

Colour  tin  white,  but  on  the  surface  variable ,  and 
tarnished;  streak  shining;  hard;  brittle. 

Chem.  Char. — Easily  fusible  before  tbe  blow-pipe, 
emitting  a  dense  vapour,  with  a  smell  of  arsenic,  and 
leaves  a  white  metallic  globule  ;  colours  borax-blue. 

Localities,  &c. — Found  in  Norway,  Sweden,  and 
Saxony,  in  beds  of  micaceous  scliistus,  along  witli  red 
cobalt  ore,  quartz,  and  hornblende.  Its  composition  is 
not  known,  but  supposed  to  be  alloyed  with  some  other 
metals. 

2.  Species.  Gray  Cobalt  Ore. 

Pd.  Kirw.  li.  271.  Id>  Broch.  il.  388. 

Exter.  Char. — Massive,  disseminated,  reniform,  and 
botryoidal  ;  lustre  shining ;  fracture  even. 

Colour  light  steel  giay,  or  tin  white ;  surface  steel 
tarnished  ;  streak  shining  ;  semi-hard  ;  brittle. 

Chem.  Char. — Infusible  before  the  blow-pipe  ;  emit¬ 
ting  fumes  and  the  smell  of  arsenic. 

Constituent  Parts.  Klaproth. 


Cobalt,  20 

Arsenic,  3  3 

Iron,  24 

Loss,  23 
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It  contains  also  sometimes  nickel  and  silver. 
Localities,  &c. —  Found  in  Saxony,  France,  Norway 
and  Cornwall  in  England,  with  other  ores  of  cobalt. 


3.  Species.  Shining  Cobalt  Ore. 


Id.  Broch.  il.  390.  Kirw.  il.  273. 

Exter.  Char. — Massive,  disseminated,  sujicrficial,  in 
various  imitativ;e  forms,  and  ciystalliztd  in  cubes  and 
octahedrons,  which  are  variously  modified  ;  ciystals 
small,  smooth,  and  resplendent,  narely  drusy  ;  lustre 
shining;  fracture  uneven,  radiated,  or  fibrous. 

Colour  tin  white,  commonly  grayish,  or  yellowish 
tarnished  ;  hard  ;  brittle.  .Spec.  grav.  6.3  to  6.4.^ 

Chem.  Char. — Before  the  blow-pipe  it  bums  with  a 
small  white  flame,  and  a  ^vliite  vap<uir,  smelling  strong¬ 
ly  of  garlic  ;  then  blackens,  and  is  almost  iulusible  ; 
soluble  in  nitric  acid. 

Const  it  uent  Parts  of  crystallized  shining  cohall  from 
Tunaberg  in  Sweden. 


Kluproth.  Tussnert. 

Cobalt,  44.  36.66 

Arsenic,  55.5  49. 

Sulphur,  5  6.5 

Iron,  j-66 

Loss,  2.18 


100.0  100.00 
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Localities,  &c. — This  Is  the  most  common  ore  of 
cobalt ;  and  it  is  usually  accompanied  by  the  other 
‘  ores,  and  sometimes  also  by  vitreous,  red,  and  native 
silver.  It  is  found  In  Bohemia,  Saxony,  Sweden,  and 
Cornwall  in  England,  and  usually  in  beds  in  primitive 
mountains. 

Uses, — This  ore  of  cobalt  is  commonly  wrought  for 
the  purpose  of  employing  it  in  the  preparation  of  the 
fine  blue  colour  known  by  the  name  of  smalt,  which  is 
used  in  the  manufacture  of  porcelain,  glass,  and  as  a 
pigment. 

4.  Species.  Black  Cobalt  Ochre. 

Id.  Broch.  ii.  396.  Kirw.  ii.  275.  Hauy,  iv.  214. 

This  is  divided  Into  two  subspecies,  friable  and  indu¬ 
rated. 

Subspecies  i.  Friable.  Cobalt  Ochre. 

Exte?'.  Char. — Composed  of  particles  which  are 
more  or  less  cohering;  stains  a  little. 

Colour  brownish,  bluish,  or  grayish  black  ;  streak 
.shining ;  feels  meagre.  In  other  characters  it  agrees 
with  the  following. 

Subspecies  2.  Ikdurated  Cobalt  Ochre. 

E.rtcr.  Char. — Massive,  disseminated,  in  imitative 
forms,  or  marked  with  impressions  ;  dull,  or  weakly 
glimmering  ;  fracture  earthy. 

Colour  bluish  black  ;  streak  shining,  resinous  ;  soft  j 
sennhard  ;  rather  brittle.  Spec.  grav.  2.01  to  2.42. 

Chem.  Char. — Before  the  blow-pipe  it  gives  out  an 
arsenical  odour,  but  is  infusible. 

Its  constituent  parts  arc  supposed  to  be  oxide  of  co¬ 
balt,  with  some  iron  and  arsenic. 

Localities,  &c. —  Both  varieties  are  found  together, 
and  accompanied  by  ores  of  silver,  copper,  iron,  in 
Saxony,  Suabla,  and  the  Tyrol,  as  well  as  in  France 
and  Spain. 

5.  Species.  Brown  Cobalt  Ochre. 

Ld.  Broch.  ii.  400. 

Exter.  Char, — INIassive,  or  disseminated  ;  always 
dull;  fracture  earthy ;  streak  shining,  resinous. 

Colour  light  or  dark  liver  brown ;  soft,  almost  fri¬ 
able  ;  very  easily  frangible. 

Constituent  Parts. —  Supposed  to  be  composed  of 
oxide  of  cobalt  and  iron. 

Localities,  &c. —  Found  at  Saalfeld  in  Thuringia, 
in  stratiform  mountains,  and  in  M'irtemberg,  in  pri¬ 
mitive  mountains,  accompanied  by  other  varieties  of 
cobalt  ochre. 

6.  Species.  Yellow  Cobalt  Ochre. 

Id.  Kirw.  ii.  277.  Broch.  ii,  401. 

Exter.  Char. — Massive,  or  disseminated,  or  adhering 
to  the  surfaces  of  other  minerals  ;  dull ;  fracture  earthy ; 
streak  shining,  resinous. 

Colour  dirty  straw  yellow,  or  yellowish  gray  ;  very 
soft  or  friable. 

Chem.  Char. — Before  the  blow-pipe  it  gives  out  an 
odcur  of  arsenic,  and  is  infusible. 
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Its  constituents  are  supposed  to  be  oxide  of  cobalt,  Classifica- 
and  a  little  arsenic.  tion. 

Localities,  &c, — Found  in  the  same  places  with  the 
former,  but  is  rare. 

7.  Species.  Red  Cobalt  Ochre,  or  Arseniate  of  Co¬ 
balt. 

Id.  Kirw.  ii,  278.  Broch,  ii.  Cobalt  Arseniate,  Hauy, 

iv.  216. 

This  is  divided  Into  two  subspecies  ;  earthy  and  ra¬ 
diated. 

Subspecies  i.  Earthy  Red  Cobalt  Ochre. 

E.vter.  Char. — In  thin  superficial  layers,  or  crusts  ; 
dull,  or  weakly  glimmering  ;  fracture  earthy. 

Colour  peach-blossom  red,  rose  red,  or  reddish  white ; 
streak  a  little  shining ;  very  soft,  friable. 

Localities,  &c. — Found  in  Bohemia,  Saxony,  France, 
and  Norway. 

Subspecies  2.  Radiated  Red  Cobalt  Ochre,  or 
Cobalt  Bloom,  or  Flowers  of  Cobalt. 

Exter.  Char. — IMassive,  or  disseminated,  rarely  bo- 
tryoidal  or  I'eniform  ;  often  superficial,  and  in  small  dru- 
sy  crystals,  whose  forms  are  rectangular  four-sided  ta¬ 
bles,  four-sided  prisms,  double  si.x-sided  pyramids,  with 
diflerent  modifications.  Crystals  small  and  variously 
aggregated,  smooth  and  shining,  sometimes  resplen¬ 
dent  ;  fracture  radiated  ;  fragments  wedge-shaped,  or 
splintei'y. 

Colour  peach  blossom  red,  crimson  red,  or,  exposed 
to  the  air,  brownish,  grayish,  or  whitish  ;  translucent ; 
crystals  semitransparent ;  soft ;  brittle. 

Chem.  Char. — Before  the  blow-pipe  becomes  black¬ 
ish  gray,  giving  out  a  feeble  odour  of  arsenic,  with¬ 
out  any  fumes,  but  is  Infusible.  Colours  borax  a  fine 
blue. 

This  species  has  not  been  particularly  analysed, 
but  is  considered  as  a  compound  of  cobalt  and  arsenic 
acid. 

Localities,  &c. — The  same  as  the  former,  and  also  in 
Cornwall  in  England,  and  along  with  copper  ores  at 
Alva  in  Scotland. 

8.  Species.  Sulphate  of  Cobalt. 

A  saline  substance  in  a  stalactitlcal  form,  of  a  pale 
ros'e  red  colour  and  translucent,  is  found  at  Herren- 
grund  near  Newsohl  in  Hungary,  which  was  at  first  sup¬ 
posed  to  be  a  sulphate  of  manganese,  and  afterwards  a 
sulphate  of  cobalt. 

I'his  substance  has  been  examined  by  Klaproth,  who 
dissolved  it  in  water,  added  an  alkali,  and  obtained  a 
bluish  precipitate,  which  coloured  borax  of  a  beautiful 
sapphire  blue  ;  and  with  muriatic  acid  he  obtained  from, 
it  a  sympathetic  ink. 

XIII.  NICKEL  Genus. 

I.  Species.  CoppER-coLouRED  Nickel. 

Id.  Brochant,  ii.  408.  Sulphurated  Nickel,  Kirw.  ii. 

286.  Nickel  Arsenical,  Hauy,  iii.  ji8.  Kupfer- 

nickel  of  the  Germans. 

•  Exter.  Massive  or  disseminated, rarely  reticu- 

,  lated ; 


/ 
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Classifica-  lateil ;  shining,  or  weakly  shining  j  fracture  uneven, 
tion.  sometimes  conchoidal  j  fragments  rather  sharp-edged. 

Colour  pale  copper  red,  whitish,  or  grayish  j  semi- 
hard  j  brittle.  Spec.  grav.  6.64  to  7.56. 

Chem.  Char. — Before  the  blovv-pipe  It  gives  out  the 
fumes  and  odour  of  arsenic  j  melts  with  difficulty  into  a 
slag,  mixed  with  metallic  particles.  Solution  in  acids, 
green. 

Constituent  Parts.  Sage. 


Nickel,  75 

Arsenic,  '  22 

Sulphur,  2 

Loss,  I 


Colour  steel  gray,  or  iron  black 

j  streak  black,  with-  Metallic 

out  lustre  j  stains  ;  soft  j 
to  4.7. 

brittle. 

Specific  gravity  3.7  Ores. 

Constituent  Parts. 

Cordier 

and  Beaunier*.  *  Jour,  da 

Mines, 

From  France, 

,  Germany.  Piedmont  No.  Iviii. 

Oxiue  ot  manganese. 

83-5 

82.  86.  P-  778* 

Brown  oxide  of  iron, 

2. 

3. 

Carbone, 

'•5 

7*5 

Carbonate  of  lime, 

Barytes, 

1*5 

o* 

Silica, 

7*5 

7*  5- 

Loss, 

5*5 

•5  4*5 

100 

Localities,  &c.-— Found  in  veins.  In  primitive  and 
stratiform  mountains,  almost  always  accompanied  with 
Ores  of  cobalt,  and  often  with  rich  silver,  ores.  It  is 
found  in  Bohemia,  Saxony,  France,  Spain,  and  Corn¬ 
wall  in  England. 


100.0 


100.0 


1 00.0 


Of  purer  specimens  by  Klaproth. 

Oxide  of  manganese,  99*25 
AVater,  .25 

Loss,  .5 


92-75 

7* 

•25 


100.0 


1 00.00 


2.  Species.  •  Nickel  Ochre,  or  Oxide  of  Nickel. 
Id.  KInv.  il.  283.  Broch.  ii.  41 1.  Hauy,  iil.  516. 

Exter.  Char. — Usually  disseminated  and  efflorescent 
on  other  minerals  •,  composed  of  friable,  loose,  and  slight¬ 
ly  agglutinated  particles. 

Colour  apple-green  of  difierent  shades  j  stains  j  feels 
meagre. 

Chem,  Char. — Remains  unchanged  before  the  blow¬ 
pipe  ;  colours  borax  yellowish  red,  and  is  insoluble  In 
nitric  acid. 

Constituent  Parts.  Lampadius. 


Oxide  of  nickel,  67* 

- iron,  23.2 

AAater,  1.5 

Loss,  8.3 


100.0 

Localities,  Sic. — Found  in  similar  situations  with  the 
preceding  species. 

XIV.  MANGANESE  Genus. 

I.  Species.  Gray  Ore  of  M.vnganese,  or  Oxide  of 
Manganese. 

Id.  Brochant,  Ii.  414.  Id.  Kirwan,  il.  291.  Id.  Ilauy, 
iv.  243. 

This  species  is  divided  into  four  subspecies:  i.  radi¬ 
ated  ;  2.  foliated  ;  3.  compact  j  and,  4.  eartby. 

Subspecies  1  Radiated  Gray  Ore  of  Manganese. 

E-sen.  Char. — Colours  borax  violet. 

Exter.  Char. — Massive  or  disseminated,  or  crystalli¬ 
zed  in  ohliiiue  four-sided  prism*,  or  in  acicular  prisms 
fascicularly  grouped  together  ;  the  crystals  are  variously 
modified.  Faces  streaked  longitudinally  *,  shining  or  re¬ 
splendent  j  fracture  radiated  j  fragments  wedge-shaped. 


Subspecies  2.  Foliated  Gray  Ore  of  Manganese. 

Exter.  Char. — Found  massive,  disseminated,  or  cry¬ 
stallized  in  small,  rectangular,  four-sided  tables,  fasci- 
cularjy  grouped  j  lustre  shining  j  fracture  foliated. 

Colour  similar  to  the  former  j  streak  black  and  dull  j 
stains  ;  soft,  and  brittle.  Spec.  grav.  3.74. 

Subspecies  3.  Compact  Gray  Ore  of  Manganese. 

Exter.  Char. — Massive  or  disseminated,  in  angular, 
or  botryoidal,  or  dendritical  forms  j  lustre  glimmtringj 
fracture  uneven,  sometimes  even  or  conchoidal 

Colour  steel  gray,  or  bluish  black  j  stains  j  semihard, 
or  soft  j  brittle. 

Const.  Parts — approach  pretty  nearly  to  those  of  the 
radiated  variety. 

Subspecies  4.  Earthy  Gray  Ore  of  Manganese. 

Exter.  Char: — Found  massive,  disseminated,  some¬ 
times  superficial  and  dendritical  *,  dull  ;  sometimes  a 
little  glimmering  ;  fracture  eartby. 

Colour  between  steel  gray  and  bluish  black  ;  stains 
very  much  j  very  soft,  often  even  friable  j  feels 
meagre. 

Constituent  Parts — supposed  to  be  tlie  same  as  the 
former,  but  with  a  larger  piopoition  of  oxide  of  iron. 

Chem.  Char. — Grav  ore  of  manganese  is  infusible 
before  the  blow  pipe,  Init  becomes  ol  a  blackish  brown 
colour  j  gives  a  blue  colour  to  borax. 

Loealities,  &c. —  All  the  varieties  of  this  species  arc 
usually  found  together,  and  chietly  in  primitive  moun¬ 
tains.  The  earthy  ore  of  manganese  almost  always  ac¬ 
companies  sparry  iron  ore,  and  other  on-s  of  iron.  Man¬ 
ganese  is  found  in  consideralile  a*  undance  in  Saxony, 
Bitlu-mia,  l-Vance,  near  Exeti  r  in  England,  and  in  A- 
benle  eiishire  in  Scotland. 

2.  Species.  Black  Ore  ok  Manganese. 

Exter,  Char. — Found  mas\Ive,  disseminati  d,  or  ery- 
stalllzcd  in  small  four-sided  double  pyramids,  arranged 
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Metallic  in  rows  j  surface  shining ;  internal  lustre  weakly  g!lm- 

^Ores.  mering ;  fracture  Imperfectly  foliated. 

'  *  Colour  grayish  black,  and  brownish  black  j  streak 

dull,  brownish  red  5  soft ;  brittle. 

Localities,  &c. — This  species  is  of  rare  occurrence. 
It  has  been  found  in  Thuringia,  forming  a  crust  on 
gray  ore  of  manganese,  and  also,  it  is  said,  in  Pied¬ 
mont. 

3.  Species.  Red  Ore  of  Makganese,  or  Carbonateof 
Manganese, 

Exter.  Char. — Massive,  disseminated,  botryoldal,  &c. 
or  crystallized  in  flat  rhomboids,  or  in  very  small  pyra¬ 
mids  or  lenses.  Surface  of  the  crystals  smooth  ;  dull, 
or  weakly  glimmering  ;  fracture  uneven  or  splintery. 

Colour  rose  red,  or  brownish  white  j  translucent  at 
the  edges  j  semihard  j  brittle.  Spec.  giav.  3.23. 

Ghent.  C^ar.— Infusible  before  the  blow-pipe ;  be¬ 
comes  grayish  black,  and  colours  borax  violet  blue,  or 
crimson  red. 

Constituent  Parts.  Lampadius. 

Oxide  of  manganese,  48 

-  iron,  2.1 

Carbonic  acid,  49 

Silica,  .9 


ICO.O 

Localities,  &c. — This  species  of  manganese,  which 
IS  rare,  is  found  in  Transylvania  at  OflPenbanya,  and 
particularly  at  Xagyag,  where  it  constitutes  part  of  the 
masses  of  an  auriferous  vein,  from  which  the  gold  ore  of 
Nagyag  is  obtained. 

XV.  MOLYBDENA  Gexus. 

I.  Species.  Sulphuret  of  Molybdeka. 

Id.  Brochant,  li.  432.  Id.  Klrwan,  li.  322.  Id.  Hauy, 

iv.  289. 

Exter.  Char. — Massive  or  disseminated,  sometimes  in 
plates,  and  rarely  crystallized  in  equal  six-sided  tables-, 
crystals  small.  Imbedded,  the  lateral  faces  shining  j  in¬ 
ternal  lustre  shining -,  fracture  foliated  ;  fragments  ra¬ 
ther  blunt-edged,  sometimes  in  plates. 

Colour  lead  gray  -,  opaque  stains,  and  writes  ;  very 
soft,  and  easily  frangible  ;  flexible  in  thin  plates,  but 
not  elastic  -,  feels  greasy.  Spec.  grav.  4.56  to  4.73. 

Chem.  Char. — Infusible  before  the  blow-pipe  ;  gives 
out  a  sulphureous  smell  ;  nitric  acid  converts  it  to  a 
white  oxide,  which  is  the  moljbdic  acid. 


found  in  Bohemia,  Saxony,  Sweden,  France,  and  Eng¬ 
land. 

XVI.  ARSENIC  Genus. 

I.  Species.  Native  Arsenic. 

Id.  Broch.  il.  435.  Id.  Kirw.  11.  255.  Id,  Hauy,  iv. 

220. 

Exter.  Char. — Massive,  disseminated,  in  imitative 
forms,  or  with  impressions  ;  surface  rough  or  granula¬ 
ted;  dull,  or  weakly  glimmering  ;  Internal  lustre  weak¬ 
ly  shining;  fracture  uneven,  sometimes  imperfectly  fo¬ 
liated  ;  fragments  rather  blunt-edged  in  plates. 

Colour  light  lead  gray,  tin-white  or  grayish  black 
when  tarnished  ;  streak  shining ;  semihard;  very  easily 
frangible.  Spec.  grav.  5.72  to  5.76. 

Chem.  Char. — Melts  readily  before  the  blow-pipe, 
giving  out  white  vapour,  with  the  smell  of  garlic ;  then 
burns  with  a  bluish  flame,  and  is  dissipated,  leaving  on¬ 
ly  a  whitish  powder,  which  is  the  oxide  of  arsenic. 

Constituent  Parts.— arsenic  is  usually  alloyed 
with  a  small  portion  of  iron,  and  sometimes  also  with  a 
little  gold  or  silver. 

Localities,  &c. — Found  in  veins  in  primitive  moun¬ 
tains,  accompanied  by  ores  of  silver,  lead,  copper,  quartz, 
and  earthy  spars.  In  Bohemia,  Saxony,  and  France. 

2.  Species.  Arsenical  Pyrites. 

Id.  Broch.  ii.  438.  Id.  Kirw.  II.  256.  Per  Arscm~ 

cal,  Hauy,  iv.  56. 

This  is  divided  Into  two  subspecies,  common  and  ar¬ 
gentiferous. 

Subspecies  i.  Common  Arsenical  Pyrites. 

Exter.  Char. — Massive,  disseminated,  often  crystal¬ 
lized  in  oblique  four-sided  prisms,  acute  octahedrons, 
and  lenses',  the  prisms  being  variously  modified  on  their 
angles,  faces,  and  extremities.  Crystals  small ;  lateral 
faces  smooth,  shining ;  bevelled  faces  streaked  trans¬ 
versely  ;  lustre  shining;  fracture  uneven. 

Colour  silvery  white,  but  usually  tarnished  yellow,  or 
bluish,  and  iridescent ;  hard  ;  brittle.  Specific  gravi¬ 
ty  5-75  to  6.52. 

Phys.  Char. — By  friction  gives  out  the  odour  of  gar¬ 
lic. 

Chem.  Char. — Before  the  blow-pipe  gives  cut  a  white 
vapour  with  the  odour  of  arsenic,  the  fumes  depositing 
a  white  powder  on  cold  bodies ;  a  reddish  brown  mat¬ 
ter,  which  is  infusible,  remains. 

Constituent  Parts. — Composed  of  arsenic.  Iron,  and 
sulphur. 


Constituent  Parts. 

I’elletier. 

Molybdic  acid,  43 

Sulphur,  33 

Klaproth. 

60 

40 

lOO 

100 

Localities,  &c. — Always  found  in  primitive  moun¬ 
tains,  in  nests  or  nodules,  and  very  commonly  in  the 
.neighbourhood  of  tin  ores.  It  is  also  accompanied  by 
wolfram,  quartz,  native  arsenic,  and  fluor  spar.  It  is 


Subspecies  2.  ARGENTIFEROUS  Arsenical  Pyrites. 

Exter.  Char. — Rarely  massive,  often  disseminated, 
and  crystallized  ill  small,  acicular,  four-sided  prisms ; 
lustre  shining,  or  weakly  shining  ;  fracture  uneven. 

Colour  tin-white,  or  silvery-white,  usually  tarnished. 

Localities,  &c. — Arsenical  pyrites  is  found  in  Bo¬ 
hemia,  Saxony,  and  Silesia,  in  veins  of  primitive  moun¬ 
tains,  or  disseminated  in  the  rocks. 

The  second  variety  is  found  in  similar  places,  and  dif¬ 
fers  only  from  the  first,  in  being  combined  with  a  small 
quantity  of  silver,  which  varies  from  i  to  10  per  cent. 

3.  Species. 


Part] 

Classifies 

tion. 
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tion.  3-  Species.  Orpimejjt. 

Id.  Kir.  ii.  260.  Id.  Broch.  11.  444.  Haiiy,  Iv.  234. 

This  species  is  divided  iato  two  subspecies,  yellow  and 
red. 

Subspecies  i.  Yellow  Orpiment. 

Exter.  Char. — Massive,  disseminated,  superficial,  and 
crystallized  in  oblique  four-sided  prisms,  bevelled  at 
the  extremity,  or  terminated  by  a  four-sided  pyramid, 
or  in  acute  octahedrons.  Crystals  small,  and  confusedly 
aggregated ;  surface  smooth  ;  that  of  the  bevelment 
and  pyramids  finely  streaked  ;  internal  lustre  resplend¬ 
ent,  between  resinous  and  adamantine  j  fracture  foliat¬ 
ed  ;  fragments  in  plates. 

Colour  citron-yellow,  golden -yellow,  or  aurora-red  ; 
translucent ;  In  thin  plates,  semitransparent  j  soft  j  flex¬ 
ible  in  thin  plates.  Spec.  grav.  3.31  to  3.45. 

Chem.  Char. — Gives  out  a  blue  flame  before  the 


blow-pipe,  with  white  vapour,  and  the  smell  of  arsenic 

and  sulphur. 

Constituent  Parts. 

Kinvaa. 

Westrumb. 

Arsenic, 

84 

8  3 

Sulphur, 

16 

20 

too 

100 

Localities,  &c. — Usually  found  In  stratiform  moun¬ 
tains,  accompanied  by  clay,  quartz,  and  sometimes  by 
red  orpiment,  in  Transylvania,  Hungary,  and  other 
places. 


Subspecies  2.  Red  Orpiment. 

Exter.  Char. — Rarely  massive,  usually  disseminated, 
or  snperficial,  and  often  crystallized  in  oblique  four- 
sided  prisms,  with  obtuse  lateral  edges,  truncated,  or 
bevelled  :  crystals  small,  streaked  longitudinally;  shin¬ 
ing  or  resplendent ;  Internal  lustre  shining  between  vi¬ 
treous  and  resinous ;  fracture  uneven,  or  conchoidal. 

Colour  light  aurora-red,  scarlet-red,  orange  yellow  ; 
translucent  or  semitransparent,  often  opaque ;  streak 
orange,  or  citron- yellow  ;  very  soft :  somewhat  brittle. 
.Spec.  grav.  3.2. 

Chem.  Char.- — Similar  to  the  former. 

Constituent  Parts. — According  to  some,  the  same  as 
the  preceding,  but  with  the  addition  of  iron  and  silica, 
with  a  smaller  proportion  of  sulphur. 

Localities,  &c. — Chiefly  found  in  primitive  moun¬ 
tains,  as  in  Saxony,  Hungary,  France,  and  in  the  neigh¬ 
bourhood  of  iEtna  and  Vesuvius., 

4.  Species.  N.\tive  Oxide  of  Arsenic. 

Id.  Kinv.  Ii.  258.  Id.  Broch.  il.  450.  Id.  Hauy,  iv. 
225. 

Exter.  Char. — Found  superficial  in  an  earthy  form, 
and  friable,  on  other  minerals  ;  rarely  indurated,  some¬ 
times  botiyoidal,  or  crystallized  in  capillary  crystals, 
vciy  small  octahedrons,  or  four-sided  tables  ;  lustre 
glimmering  or  dull  ;  fracture  earthy  or  fibrous. 

Colour  snow-white,  yellowish  white,  rcdilish  or 


greenish  white  ;  opaque  ;  cryotals  translucent  y  soft,  or 
Inable.  Spec.  grav.  3.706. 

Chem.  Char. — Betore  the  blow-pipe  it  gives  out  a 
white  fumt;  and  a  garlic  odour  ;  burns  with  a  bluish 
flame,  and  is  entirely  dissipated  ;  soluble  in  water  and 
acids. 

Constituent  Parts. — This  is  a  pure  oxide  of  arsenic, 
with  an  accidental  mixture  of  earth. 

Localities,  &c. — A  rat  e  mineral,  but  is  found  in  small 
quantity,  along  with  native  arsenic,  and  ores  of  cobalt, 
in  Bohemia  and  Hungary. 

5.  Species.  Pharmacolite,  or  Arseniate  of  Lime. 
Id.  Broch.  ii.  523.  Chaux  Arseniate,  Hauy,  ii.  293. 

Exter.  Char. — Found  in  small  capillary  crystals ; 
lustre  glimmering,  silky;  fracture  fibrous  or  radiated. 

Colour  snow-white ;  translucent ;  very  soft.  Specific 
gravity  2.53  to  2.64. 

Chem.  Soluble  In  nitric  acid  with  eft'er\TS- 

cence,  and  gives  out  the  odour  of  arsenic  before  the 
blow-pipe. 


Constituent  Parts. 

Arsenic  acid, 
Lime, 

M  ater. 


Klaproth. 

50.54 

25. 

24.46 


100.00* 

Localities,  &c. — Found  in  a  vein  in  primitive  rocks, 
accompanied  by  heavy  spar  and  gypsum,  near  M'ittichen 
in  Suabla.  It  has  also  been  found  in  France. 


XVn.  TUNGSTEN  Genus. 

I.  Species,  M  olfr.v.m. 

Id.  Kirw.  Ii.  316.  Id.  Broch.  ii.  456.  Scheelin  Per- 

ruginS,  Hauy,  iv.  314. 

Exter.  Char. — Found  massive,  disseminated,  or  cry¬ 
stallized  in  six-sided  prisms,  and  in  rectangular  four- 
sided  tables,  which  are  variously  modified.  Crystals 
not  very  small,  usually  grouped ;  internal  lustre  shin¬ 
ing  or  resplendent ;  longitudinal  fracture  foliated  ;  cross 
fracture  uneven. 

Colour  brownish  black,  or  perfect  black,  sometimes 
tai-nished  ;  opaque  ;  streak  dark  reddish  brown  ;  soft ; 
brittle.  Spec.  grav.  7.1 1  to  7.33. 

Chem.  Char. — Before  the  blow  pipe  it  decrepitates, 
but  is  infusible. 

Constituent  Parts. 


l)clhu)art. 

icftlcb. 

Kliiprolh 

Vanquclin. 

Tungatic  acid,  65 

35-75 

46.9 

67- 

Oxide  of  manganese,  22 

32- 

- 

6.25 

O.xidc  of  iron,  13 

1 1. 

3'-2 

i8. 

Silica,  — 

- 

- 

'5 

Los.s,  - 

21.25 

21.9 

7-25 

too  1 

100.00 

100.00 

13  0.00 

Localities,  Sic. — Wolfram,  which  i»  a  rare  mineral, 
is  found  ill  primitive  mountains,  acconijuinicd  he  quartz, 

and 
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MINERALOGY. 


Metallic  and  tin  ores,  in  Bohemia,  France,  and  Cornwall  ia 
Ores 


Part  I 


England. 


2.  Species,  Tungstate  of  Lime. 


2.  Species.  OcTAHEDRITE. 


Classillca. 

tion. 


Kirw.  ii.^  314.  Jt/.  Broch.  ii.  453.  ScJieeltn 
CalcairCy  Hauy,  iv.  320. 


Anatase,  Hauy,  iii.  1 29.  Id.  Brochant,  ii.  548. 
tahedrite,  Saussure,  Voyages,  J  1901. 


Oc- 


E.vter.  Char. — Massive,  disseminated,  sometimes  cry¬ 
stallized  in  regular  octahedrons,  which  are  sometimes 
slightly  bevelled^  on  the  edges  of  the  common  base. 
Crystals  usually  small  ;  surface  smooth,  resplendent ; 
bevelled  surface  streaked  transversely ;  internal  lustre 
shining  or  resplendent,  resinous  or  adamantine  j  fracture 
foliated. 

Colour  grayish  or  yellowish  white  j  translucent  j  semi- 
hard  ;  brittle.  Spec.  grav.  6.06. 

Chcm.  Char. — Before  the  blow-pipe  decrepitates,  and 
loses  its  tiansparency,  but  is  infusible.  Reduced  to 
powder,  and  digested  with  nitric  or  muriatic  acid,  it 
leaves  a  citron  yellow  residuum,  which  is  tungstic 
acid. 


Exter.  Char. — jFound  only  crystallized,  in  elongated 
octahedrons  with  square  bases,  and  truncated  or  acu¬ 
minated  j  crystals  small  and  imbedded  ;  lateral  faces 
streaked  transversely  j  lustre  resplendent,  vitreous  ■. 
fracture  foliated. 

Colour  steel  gray,  sometimes  light  Indigo  blue  ;  trans¬ 
lucent }  semi-hard;  brittle.  Spec.  grav.  3.85. 

Chem.  Char. — Infusible  before  the  blow-pipe,  but 
melts  with  borax,  whlcli  it  colours  green,  and  in  cool¬ 
ing,  crystallizes  in  needles. 

'Const.  Parts. — It  is  chiefly  composed  of  oxide  of  ti¬ 
tanium. 

LocaliiieSy  &c. — Has  been  found  lining  the  cavities 
of  a  vein,  accompanied  by  quartz  and  feldspar,  in  a 
primitive  rock,  in  Dauphine  in  France. 


Const/tucjit  Parts.  Klaproth. 


Oxide  of  tungsten. 

77-75 

75-25 

— iron, 

- 

1-25 

— — -  manganese, 

— 

-75 

Lime, 

17.6 

18.7 

Silica, 

.  3- 

1-5 

Loss, 

1.65 

2-55 

100.00  100.00 

Localities,  See.— .This  is  a  rare  mineral,  usually 
found  in  primitive  mountains,  accompanied  by  ores  of 
tin,  some  iron  ores,  quartz,  fluor  spar,  &c.  in  Sweden, 
Saxony,  and  Cornwall  in  England. 

XVIII.  TITANIUM  Genus. 

I.  Species.  Menachanite. 

Id.  Brochant,  il.  468.  Id.  Klrwan,  ii.  326.  Hauy,  Iv. 

335- 

Exter.  Char. — Found  in  small,  detached,  rounded 
grains  ;  surface  rough,  or  weakly  glimmering ;  lustre 
shining,  semi-metallic  ;  fracture  imperfectly  foliated. 

Colour  grayish  or  iron  black  ;  soft  or  semi-hard ; 
brittle.  Spec.  grav.  4.4. 

Chem.  C/zo;'.— Infusible  before  the  hlow-pipe  ;  co¬ 
lours  borax  greenish  brown. 

Constituent  Parts. 


Chenerix.  Kl.aproth. 

Oxide  of  titanium,  45  25  40 

rr - 5'-  49 

ftilica,  3.5  ji 

Oxide  of  manganese,  2.5  - 


100.00  100 


Lnrahftes,  &c. — This  mineral  was  first  discovered  by 
Mr  Gregor,  among  sand,  in  the  bed  of  a  rivulet,  in 
the  valley  of  Menachan  in  Cornwall ;  hence  its  name. 
It  has  since  been  found  in  the  island  of  Providence,  one 
of  the  Bahamas,  and  at  Botany  Bay  in  New  Hol¬ 
land. 


3.  Species.  Titanite. 

Id.  Kirwan,  ii.  3  29.  Le  Ruthile,  Brochant,  11.  470. 

Titane  Oxide,  Hauy,  iv.  296.  Red  Schorl  of  many. 

Exter.- Char. — Found  crystallized  in  oblique  four- 
dlded  prisms,  the  lateral  edges  truncated ;  sometimes 
these  crystals  are  double,  being  united  obliquely ;  also 
in  aciciilar  and  capillary  crystals,  imbedded  and  group¬ 
ed  together  ;  surface  longitudinally  streaked,  shining  ; 
internal  lustre  shining,  adamantine  ;  fracture  foliated. 

Colour  blood-red  or  reddish  brown  ;  opaque,  or  trans¬ 
lucent;  hard;  brittle.  Spec.  grav.  4.  i  to  4.24. 

C/wm.  Char.- — Infusible  before  the  blow-pipe,  but 
loses  its  transparency,  and  becomes  gray. 

Co7ist.  Parts. — Composed  chiefly  of  oxide  of  tita¬ 
nium. 

Localities,  &c. — Found  in  Hungary,  in  gneiss,  and 
imbedded  in  quartz.  It  has  been  found  also  in  Switzer^ 
land,  Spain,  and  France. 

4.  Species.  Nigrine,  ■ 

Klrwan,  H.  331.  Brochant,  ii.  474.  Hauy,  iv.  307. 

Exter.  Char. — Disseminated,  sometimes  amorphous, 
often  crystallized  in  oblique  four-sided  prisms,  variously 
modified  by  truncations  and  bevelments.  Surface  smooth; 
lustre  shining,  or  resplendent,  between  resinous  and  vi¬ 
treous  ;  fracture  foliated. 

Colour  dark  brownish  black,  yellowish  white  or  vio¬ 
let  brown  ;  opaque,  or  translucent ;  semi-hard.  Spec, 
grav.  3.51  to  4.6. 

Chem.  Char, — Infusible  before  the  blow-pipe. 

Constituent  Parts. 


Klaproth.  Abilgaard. 


- - ^ 

Oxide  of  titanium, 

33 

58 

74 

Silica, 

35 

22 

8 

Lime,  > 

32 

20 

18 

100 

100 

100 

Localities,  &c.-— Found  in  B.'vvarla,  and  at  Arendal 
in  Norway. 

5.  Species. 


part  I. 

Classilica- 

tion.  5.  Species.  Brown  OrE  OF  Titanium. 

^  ’  This  species  In  Its  characters  so  nearly  resembles  the 

preceding,  that  it  may  be  considered  merely  as  a  varie¬ 
ty,  as  has  been  done  by  Brochant  and  Hauy. 

6.  Species.  IsERiNE. 

Id.  Brochant,  li.  478. 

Exter.  CAar.— Found  In  rounded  or  angular  grains, 
having  a  rough  and  glimmering  surface  j  internally 
shining  *,  fracture  concholdal. 

Colour  iron  black,  or  brownish  }  hard ;  brittle.  Spec, 
grav.  4.5. 

Chem.  C%cr.— -Melts  before  the  blow-pipe  Into  a  dark 
brown  slag. 

Constituent  Parts.  Klaproth. 


Oxide  of  titanium,  59.I 

.  iron,  30*1 

I  ■■■»  uranium,  10.2 

Loss,  .6 


100.0 

localities,  &c— Found  In  the  sand  of  a  river  In  Bo- 
Lcmla,  called  her,  whence  the  name  is  derived. 

XIX.  -  URANIUM  Genus. 

I.  Species.  Pitchy  Ore  of  Uranium. 

Id.  Brochant,  il.  460.  KIrw.  il.  305.  Ilauy,  Iv. 
280. 

Exter.  Char. — Massive,  disseminated,  sometimes 
cellular  ;  shining  or  glimmering  ;  fracture  imperfectly 
concholdal  •,  fragments  rather  sharp-edged. 

Colour  velvet  black,  Iron  black,  or  bluish,  some¬ 
times  steel-tarnished  j  streak  black ;  opaque  j  semi- 
hard  ;  brittle.  Spec,  grav,  6.5  to  7.5. 

Chem.  Char. — Infusible  before  the  blow-pipc  j  solu- 
able  In  nitric  acid. 

Constituent  Parts.  Klaproth. 


Uranium  a  little  oxidated,  86.5 

Sulphuret  of  lead,  6. 

Oxide  of  iron,  2.3 

Silica,  5* 


lOO.O 

Localities,  &c. — Found  In  Bohemia  and  Saxony,  ac¬ 
companying  galena,  copper  pyrites,  iron  oclu:e,  and  some 
ores  of  silver  and  cobalt. 

2.  Species.  Micaceous  Uranite. 

Id,  Brochant,  ii.  463.  Kirwan,  ii.  304. 

Exter.  Char. — Son>ctImes  in  thin  layers,  but  often 
-crystallized  in  rectangular  four-sided  Uiblcs  ',  in  cubes, 
and  six-sided  prisms  variously  modified.  Crystals  small, 
and  grouped  together  j  lusU'C  shining,  pearly  y  fracture 
foliati  d. 

VoL.  XIV.  Part  1. 
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Colour  emerald  or  grass  green  of  various  shades,  Metallic 
rarely  wax  yellow  j  translucent  j  streak  greenish  white  }  Orct. 
softj  not  very  brittle.  Spec.  grav.  3.12.  ^ 

Chem.  Char. — Soluble,  without  effervescence.  In  ni¬ 
tric  acid,  which  it  colours  cltion  yellow. 

Const.  Pcrf5.— .This  species  is  an  oxide  of  uranium, 
with  a  small  portion  of  copper. 

Zocfl/tViej, &c.— Found  iu  Saxony,  France,  and  Corn¬ 
wall  in  England,  accompanied  by  some  ores  of  iron, 

sometimes  by  cobalt. 

^  >. 

3.  Species.  Uranite  Ochre. 

Id.  Broch.  II.  466.  Id.  KIrw.  il.  303. 

Exter.  Char. — Found  massive,  but  usually  dissemi¬ 
nated,  or  superficial  5  is  dull,  or  rarely  shining  5  frac¬ 
ture  eartjiy,  or  foliated  j  fragments  blunt-edged. 

Colour  citron  yellow,  aurora  red,  or  sulphur  yellow’ ; 
opaque  ;  soft  and  friable  j  brittle  ;  stains  a  little  ;  feels 
meagre.  Spec.  grav.  3.15  to  3.24. 

Constituent  Parts. — Composed  of  oxide  of  uranium, 
with  a  portion  of  iron. 

Localities,  Sec. — Found  In  similar  places  with  the 
former. 

XX.  TELLURIUM  Genus. 

I.  Species.  Native  Tellurium. 

Id.  Broch.  II.  480.  Sylvanite,  KIrw.  ii.  324.  Ilauy, 

!'’•  325- 

Exter.  C//ar.— Massive  or  disseminated  ;  shining } 
fracture  foliated. 

Colour  between  tin  and  silvery  wlilte  j  soft  •,  not  vei-y 
brittle.  Spec.  grav.  5.7  to  6.1. 

Chem.  Char. — Melts  easily  before  the  blow-pipe. 

Constituer2t  Parts.  Klaproth. 

Tellurium,  92.6 

Iron,  7.2 

Gold,  .2 


lOO.O 

Localities,  &c.-— Has  been  only  found  at  Fatzebay 
in  Tiansylv.ania,  where  it  exists  in  veins,  in  mountains 
of  gray  wacken  and  transition  limestone.  Tlie  ore  is 
dug  out  for  the  purpose  of  extracting  the  gold. 

It  was  called  aurum  paradoxum,  and  at/rum  pi-obU  - 
tnaticu/n,  because  its  external  apjicarancc  did  not  indi¬ 
cate  that  it  contained  gold. 

2.  Species,  Graphic  Ore  of  Tellurium. 

Id.  Broch.  ii.  482.  Hauy.  iv.  327. 

Exter.  Char. — Massive  and  crystallized  In  fl.-it  four 
or  six-sided  prisms,  whicli  arc  arranged  in  rows,  ex¬ 
hibiting  Bomclhing  of  the  appearance  of  written  rli.a- 
racters,  and  hence  the  name  graphic  oro.  Sui'.acc 
smooth,  shining’,  longitudinal  fi-acturc  foliated  and  re¬ 
splendent  ’,  cross  fracture  uneven. 

Colour  tin  white,  yellowish,  or  lead  gray  ;  ^oft  and 
biittlc.  S^KC.  gruv.  5.72. 

Chem.  Char. — Btutis  with  a  grccnldi  flame  bclore 
the  blow -pipe. 

I  i 
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Constituent  Parts. 

Tellurium, 

Gold, 

Silver, 

I 

lOO 

Localities,  &c. — Has  only  been  found  at  Offenbanya 
in  Transylvania,  in  veins  traversing  porphyry  and  gra¬ 
nular  limestone  accompanied  by  iron  pyrites  and  copper 
ore.  It  is  wrought  for  the  sake  of  the  gold. 

3.  Species.  Yellow  Ore  of  Tellurium. 

Jd.  Broch.  ii.  484.  Hauy,  iv.  327. 

Exter.  Char. — Disseminated,  and  crystallized  in  small 
four-sided  prisms  j  shining,  or  weakly  shining ;  fracture 
foliated  ;  cross  fracture  uneven. 

Colour  silver  white,  brass  yellow,  or  gray. 

Chcm.  Char. — Soluble  in  nitric  acid. 


Part  I. 

Colour  steel  gray,  and  usually  covered  with  a  greenish  ciassMca- 
efflorescence  ;  soft,  or  semihard  ;  not  very  brittle.  lion. 

Constituent  Parts. — This  is  supposed  to  be  an  aljoy  of  v— 
chromium. 

Exter.  Char.  &c. — Foimd  in  the  gold  mine  of  Bud- 
nick  near  Schlangeuberg  in  Suabia,  in  a  matrix  of  white 
quartz,  containing  gold  and  galena. 

2.  Species.*  Ochre  of  Chromium. 

Exter.  Char. — Massive,  disseminated,  and  la  thin 
plates  j  dull  ;  fracture  uneven  or  earthy. 

Colour  verdigris  green,  or  yellowish  j  soft.  • 

Localities,  &c. — Found  only  in  the  same  place,  ac¬ 
companying  the  former. 

The  chromates  of  lead  and  iron  have  been  already 
described  among  the  ores  of  those  metals. 

XXII.  COLUMBIUM  Genus. 
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Klaproth. 

6o 

30 

10 


Constituent  Parts. 

Tellurium, 

Gold, 

Lead, 

Silver, 

Sulphur, 


Klaproth. 

44-75 

26.75 

*9-5 

8.5 

•5 


.  100.00 


Localities,  Sic. — Found  only  at  Nagyag  in  Transyl¬ 
vania. 


Exter.  Char. — Massive  j  fractme  luieven,  or  foliated  j 
lustre  shining. 

Colour  dark  gray ;  opaque  ;  not  very  hard  ;  brittle. 
Spec.  grav.  5.918. 

Constituent  Parts. 

O.vlde  of  columbium,  78 
■  ■  iron,  21 

Loss,  I 

100 


Localities,  &c» — This  mineral,  of  which  the  only 
specimen  known  is  in  the  British  Museum,  was  brought 
from  Massachussets  in  America  j  it  was  analyzed  by 
Air  Hatchett,  and  found  to  contain  a  new  metal,  which 
he  denominated  columbium. 


4.  Species.  Black  or  Foliated  Ore  of  Tellurium. 
Id.  Broch.  ii.  486.  Hauy,  iv.  327. 

jExter.  67iar.— Found  in  plates,  which  are  united  in¬ 
to  masses,  or-dlsseminated,  rarely  crystallized  in  six- 
sided  tables  ;  surface  smooth,  shining  5  external  lustre 
resplendent ;  fracture  foliated. 

Colour  between  lead  gray  and  iron  black  ^  stains  j 
soft;  flexible  in  thin  plates.  Spec.  grav.  8.91. 

Chem.  Char. — Before  the  blow-pipe  the  sulphur  and 
tellurium  are  dissipated  in  white  fumes,  and  a  metallic 
globule  remains,  surrounded  by  a  black  slag. 

Constituent  Parts.  Klaproth. 


Tellurium,  a  3. 

Lead,  50. 

Gold,  8.5 

Siver  and  copper,  i. 

Sulphur,  7.5 


1 00.0 

Localities,  &c. — Found  only  In  the  same  place  with 
the  preceding. 

XXI.  CHROMIUAI  Genus. 

1.  Species.  Needle  Ore  of  Chromium. 

Exter.  Char. — Found  in  small  crystals,  which  are 
imbedded ;  lustre  shining  j  fracture  uneven  or  conchoi- 
dal. 


XXIII.  TANTALIUM  Genus. 

Two  species  of  this  mineral  have  been  discovered  j 
tantalite,  and  yttrio-tantalite. 

1.  Species.  Tantalite. 

Exter.  Char. — Crystallized  in  octahedrons  j  surface 
smooth  j  fracture  compact. 

Colour  bluish  gray,  or  black.  Spec.  grav.  7.95. 

Constituent  Parts. — Composed  of  tantalium,  iron,  and 
manganese. 

Localities,  &c. — Found  in  Finland,  in  globular  pieces, 
in  a  vein  of  red  feldspar,  traversing  a  gneiss  rock. 

2.  Species.  Yttrio-Tantalite. 

Exter.  Char. — Disseminated,  in  pieces  of  the  size  of 
a  nut  •,  fracture  even  ;  lustre  metallic. 

Colour  dark  gray  j  may  be  scratched  with  a  knife  j 
powder  gray.  Spec.  giav.  5.13. 

Constituent  ^iomposed  of  iron,  manganese, 

tantalium,  and  the  new  earth  yttria. 

Localities,  &x. — Found  at  Ytterby  in  Sweden,  in  the 
same  place  with  gadolinite. 

These  minerals  were  analyzed  by  Eckeberg,  who  dis¬ 
covered  in  them  the  new  metal  tantalium,  which  is 
now  supposed  to  be  the  same  with  columbium. 
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XXIV.  CERIUM  Genus. 

I.  Species.  Cerite. 

Extcr.Char. — Found  massive  or  disseminated;  lustre 
weakly  glimmering  ;  fracture  fine  grained,  even. 

Colour  pale  rose  red  ;  opaque  ;  powder  grayish ; 
scratches  glass.  Spec.  grav.  4.5  to  4.9. 

Chem.  Char. — Infusible  before  the  blow-pipe,  and 
does  not  colour  borax. 

Constituent  Parts. 


Vauquelin. 


Oxide  of  cerium,  '  67. 

I  iron,  .02 

Silica,  17- 

Lime,  .02 

Water  and  carbonic  acid,  .12 

■Loss,  15*^4 


Klaproth. 

54-5 

4- 
34- 

5- 

2-5 


100.00  100.0 


Localities,  &c.— This  mineral  has  beeo  found  in  the 
copper  mines  of  Bastnaes,  at  RIddarhytta,  In  Sweden, 
accompanied  by  copper,  molybdena,  bismuth,  mica, 
and  hornblende. 

The  new  metal  contained  in  this  mineral  was  dis¬ 
covered  by  Hisinger  and  Berzelius,  chemists  at  Stock¬ 
holm. 


Exter.  Char — Found  massive ;  shining,  vitreous  ; 
fracture  concboidal. 

Colour  velvet  black,  or  brownish  black  ;  opaque  ; 
hard  ;  scratches  quartz ;  brittle.  Spec.  giav.  4.04. 

Chem.  Char. — Reduced  to  powder,  and  heated  in 
diluted  nitric  acid,  it  is  converted  into  a  thick  yel¬ 
lowish  gray  jelly.  Before  the  blow  pipe  it  decrepi¬ 
tates  and  becomes  whitish  red,  but  remains  infusible. 


Constituent  Parts. 


Eekeberg. 

Vauquelia. 

Klaproth. 

Yttria, 

47-J 

35- 

5915 

Silica, 

25. 

2S-5 

21.2c 

Lime, 

Alumina, 

4-5 

2. 

•5 

17.5 

Oxide  of  iron. 

18. 

2J. 

— — — —  manganese. 

Water  and  carbonic  acid. 

2. 

10.5 

.5 

Loss, 

5- 

•5 

100.0 

100.0 

100.00 

Localities,  &c. — This  mineral  was  examined  by  Pro¬ 
fessor  Gadolin  of  Sweden,  whose  name  it  bears,  and 
found  to  contain  a  peculiar  earth.  It  was  found  near 
Ytterby  in  Sweden,  and  hence  the  new  earth  was  call¬ 
ed  Yttria. 
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APPENDIX. 

IX.  YTTRIAN  Genus. 

To  follow  Strontian  Genus,  p.  209. 
Species.  Gadolinite. 

Id.  Brochant,  ii.  512.  Id.  Hauy,  ill.  141. 


The  unavoidable  length  to  which  the  first  part  of  this 
treatise  has  extended,  and  some  other  circumstances, 
render  it  necessary  for  us  to  introduce  in  a  dillerent 
part  of  the  work,  what  we  propose  to  lay  before  our 
readers  In  the  second  part  relative  to  the  analysis  of 
stones  and  metallurgical  operations.  See  Ores,  Pe- 
duction  of,  and  Stones,  Analysis  of 


EXPLANATION  of  the  PLATES. 


'  Pl.vte  CCCLI. 

Fig.  I.  Represents  the  goniometer  or  graphometer, 
an  instrument  invented  by  Carangcau  for  measuring  the 
angles  of  crystals.  MTN  is  a  graduated  semicircle  of 
brass  or  silver,  furnished  with  t\vo  arms  or  rulers  AB, 
FG,  one  of  w’hich,  FG,  has  a  slit  from  a  to  K,  except¬ 
ing  the  cross  bar  at  K,  which  strengthens  the  instru¬ 
ment.  This  arm  is  fixed  to  a  brass  ruler  at  R  and  c 
placed  behind,  and  which  makes  part  of  the  semicircle. 
'I'hc  arm'FG  is  connected  with  the  ruler  behind  by  nails 
which  enter  the  .slit  and  are  furnished  with  nuts.  '1  he. 
other  arm  has  also  a  slit  or  opening  frotn  .r  to  c,  where 
it  is  fixed  to  the  first  by  the  screw  nail  which  pa.sses 
through  both.  By  slackening  the  screws,  the  two  parts 
r  G  and  c  B  may  be  shortened  at  pleafure.  ’1  he  arm 
.\B  being  only  fixed  at  c,  which  is  the  centi'e  of  the 
cirple,  moves  round  this  centre,  while  the  arm  GI  re¬ 
mains  constantly  fixed  in  the  direction  of  the  diameter 
which  passes  through  the  points  O  and  180®.  ’1  lie  up¬ 

per  part  of  the  arm  AB  .should  be  brought  to  a  thin 
edge  from  at  to  s,  and  the  line  of  this  edge  should  pass 
through  the  centre  c;  because  it  is  by  this  edge  that  the 


measure  of  the  angle  on  the  graduated  circumference  is 
Indicated. 

To  discover  the  measure  of  any  angle  of  a  crystal, 
the  two  arms  c  B,  c  G  are  brought  into  contact  with  the 
sides  containing  the  angle,  ami  the  ilegrcc  indicated  by 
the  line  z  s  on  the  circumference  denotes  the  mea.'Ui*- 
of  that  angle.  'I’lie  instrument  is  so  contrived  that  the 
arms  may  be  shortened  for  the  convenience  of  apjilving 
it  in  dillerent  cases.  But  it  might  hajipen  th.at  it  could 
not  be  applied  in  cases  where  the  crystals  are  aggregat¬ 
ed  or  attached  to  the  matrix.  'I'his  liifficulty  i.-  obviated 
bv  another  contrivance.  ’I'hc  st-micircic  is  furnislu  d 
with  ii  hinge  at  90”,  by  which  means  it  may  lie  dimi- 
nishcil  at  pleasure  to  a  quadrant,  by  folding  bark  on«- 
half.  There  is  a  small  bar  of  steel,  one  end  of  whirh 
is  fixed  bchimi  the  immoveable  arm  ]■'(;,  and  the  otlur 
is  attaehed  by  a  notch  and  :rrew  nail  at  O.  W  hen 
this  nail  is  unscrewed,  the  bare  O  fall.s  la-hind  the  ruler 
which  supports  FCJ,  and  thus  one  lialf  of  the  cmirirc!" 
folds  back,  and  any  antrle  not  exceeding  00®  inav  b< 
measim-d;  but  when  the  angle  is  greater,  it  must  be  r-  • 
plaer-d. 

I'ig.  2.  is  an  apparatus  liy  which  .«in.ill  d»  i:ii  • 

I  i  2  eltcirici! 
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F.xp!!«?ja-  elcctr.'clty  luay  be  observed  in  minerals.  A  is  a  small 
needle  with  knobs  a  b,  and  moveable  on  the  pivot 
^  at  the  middle.  ’1  he  mineral  whose  electricity  is  to  be 
tried,  is  rubbed  on  silk  or  woollen,  and  then  presented 
to  one  of  the  knobs  j  and  by  the  distance  at  which  the 
knob  begins  to  be  attracted,  the  strength  of  the  electri¬ 
city  may  be,  in  some  degree,  estimated.  In  the  same 
way  substances  which  become  electric  by  heat,  such  as 
the  tourmaline,  are  to  be  tried  ;  the  same  apparatus  may 
be  employed.  To  ascertain  in  what  part  of  the  mi¬ 
neral  the  different  electricities  exist,  take  a  stick  of 
sealing  wax,  at  the  extremity  of  which  a  silk  thread  has 
been  attached,  and  having  rubbed  the  wax,  bring  alter¬ 
nately  the  opposite  extremities  of  the  substance,  for  ex¬ 
ample,  each  of  the  summits  of  a  tourmaline,  within  a 
small  distance  of  the  silk  thread.  If  the  extremitv  which 
is  brought  near  the  thread  possess  negative  electricity, 
the  thread  will  be  repelled  ;  on  the  contraiy,  it  will  be 
attracted.  Or  the  experiment  may  be  made  in  another 
way,  particularly  when  the  electrical  body  is  small,  or 
its  electricity  feeble.  At  B,  fig.  2.  the  tourmaline  tt' 
is  held  by  a  pair  of  pincers  in  such  a  way  that  the  pole 
/  is  at  a  small  distance  from  the  knob  a  of  the  needle. 
C  c  is  the  stick  of  wax,  one  of  rvhose  extremities  is  placed 
on  a  tube  of  glass  U  it,  and  whicli  acts  by  its  extremity  C, 
on  the  knob  a,  to  excite  in  it  positive  electricity.  In 
this  case  the  wax,  after  the  extremity  which  has  been 
rubbed  is  placed  in  the  position  descrilied,  communi¬ 
cates  to  the  knob  of  the  needle  to  which  it  is  present¬ 
ed,  an  electricity  contraiy  to  its  own  ;  so  that  the  ex¬ 
tremity  of  the  tourmaline  acted  on  by  positive  electri¬ 
city,  repels  tlrc  needle  to  which  it  is  presented,  and  the 
other  extremity,  possessing  negative  electricity,  attracts 
the  needle. 

Fig.  3.  is  a  spirit  of  wine  blow-pipe,  nearly  on  the 
plan  of  that  invented  liy  Mr  Paul.  It  is  made  of  brass, 
and  consists  of  the  following  parts. 

rt  Is  a  hollow  ova)  frame  about  five  indies  In  its 
longest  dimension,  which  supports  the  pillar  d  and  the 
two  lamps  be,  which  may  burn  either  oil  or  alcohol, 
but  the  latter  is  the  best.  The  rim  ee  slips  upon  the 
pillar  d  as  low  as  the  shoulder  of  the  latter  will  permit, 
but  the  vim  may  be  r.aised  at  pleasure  and  kept  fast  by 
the  screw  peg_^  The  rim  supports  the  boiler  g',  wliich 
is  a  single  hollow  piec£  of  thick  brass  containing 
about  an  oimcc  ol  aicoliol,  and  lias  four  openings,  viz. 
three  at  top  /i,  /,  k,  and  one  at  bottom  to  receive  the 
tulie  0.  Iliis  latter  is  long  enough  to  reach  the  level 
of  the  outside  of  the  top  ol  tlie  boiler,  and  consequent¬ 
ly  the  alcohol  within  the  boiler  cannot  readily  boil 
over  into  the  tube  and  the  opening  k  which  corres¬ 
ponds  with  it,  is  closely  shut  by  a  screw  stopper,  hol¬ 
low;  <1  oat  a  little  hcneatli,  to  allow  the  free  passage  of 
tlie  vapour  down  the  tube.  Here  the  vaporized  alcohol 
is  prevented  from  condensing  at  the  point  0  by  the  con- 
tlg^  ty  o-l  the  flame  of  tlie  lamp  b,  and  as  it  passes  on 
tlu’ough  the  hollow  pq  into  tlie  jet  tube  r,  it  is  inime- 
diati  iy  kindled  by  the  flame  of  the  lamp  c,  and  the 
united  fhuncs  are  compelled  sideways  with  sucli  vio¬ 
lence  as-  to  form  a  long  pencil  of  blue  flame,  attended 
with  a  considerable  roaring  noise.  This  continues  as- 
Ion"  as  any  alcohol  is  left  in  the  boiler,  which  allows 
ample  time  for  most  blow-pipe  operations-  The  boiler 
is  filled  at  tbs  opening  h.  The  centre  hole  i  is  nicely 
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fitted  with  a  small  brass  ping  kept  down  by  a  thin  slip  Explana- 
of  iron  /,  the  other  end  of  which  slips  over  the  top  of  ti»«  of  the 
the  upriglit  pillar  d,  and  is  confined  between  two  flat ,  Plates 
screw-plates  mn.  The  use  of  this  is  as  a  safety  valve  ’  ^ 

to  take  away  all  danger  of  the  boiler  bursting  by  the 
confined  vapour  not  being  able  to  escape  fast  enough 
through  the  jet-pipe  r,  for  when  the  internal  pressure  is 
great,  the  elasticity  of  the  iron  spring  /  allows  the  valve 
t  to  rise  sufficiently  to  let  out  part  of  the  enclosed  va¬ 
pour.  The  screw  stoppers  h  and  k  are  made  still  tight¬ 
er  by  collars  of  leather,  as  is  the  part  where  the  tube  0 
joins  the  boiler.  The  jet-pipe  r  lias  a  complete  rota¬ 
tory  motion,  so  that  the  flame  may  be  impelled  in  any 
direction.  This  is  efi'ected  by  turning  in  the  form  of  a 
ball  that  part  of  the  pipe  wliich  is  inclosed  in  the  hol- 
locv  p  q. 

But  this  blow-pipe,  although  an  elegant  philosophi¬ 
cal  apparatus,  will  not  be  found  to  answer  where  a  great 
degree  of  heat  is  required  to  be  kept  up  for  a  consider¬ 
able  time.  Other  contrivances,  therefore,  of  a  simpler 
nature,  have  been  proposed  ;  and  perhaps  the  best  of 
these  is  the  blow-pipe  which  is  used  by  the  mouth. 

I’he  following  is  a  description  of  a  blocv-pipe  of  this 
kind. 

Fig.  4.  represents  this  blow-pipe,  a  Is  a  brass  tube, 
having  a  circular  enlargement  c,  for  the  purpose  of  con¬ 
densing  the  moisture  which  is  blown  from  the  lungs ; 
the  smaller  end  d  is  moveable  round  the  centre  c,  so  that 
any  degree  of  obliquity  may  be  given  to  the  flame. 

I  ig.  5.  is  a  separate  jet-pipe  with  a  small  opening, 
which  is  screwed  on  the  blow-pipe  at  d ;  and  it  may  be 
convenient  to  have  two  or  three  jet-pipes  of  difl'erent 
sizes,  according  as  a  larger  and  more  moderate,  or  a 
smaller  and  more  intense  flame  is  wanted,  b  Is  a  piece 
ol  ivory  ^yhich  slips  on  the  larger  end,  for  the  purpose 
of  being  applied  to  the  mouth,  as  being  more  agree¬ 
able. 

The  best  kind  of  flame  for  blowing  through  with  the 
common  blow-pipe  is  a  wax  or  tallow  candle  with  a 
very  large  wick,  which  should  be  kept  snuffed  mode¬ 
rately  low',  and  the  wick  turned  a  little  aside  from  the 
pipe.  A  spirit  lamp  is  sometimes  used,  which  makes  a 
perfectly  clear  flame  without  smoke,  but  weak  wliea 
used  in  this  way.  There  is  a  kind  of  knack  in  blowing 
with  the  mouth,  which  is  not  easily  described,  and  re¬ 
quires  a  little  practice  to  be  performed  with  case.  Aa 
the  flame  must  often  be  kept  for  several  minutes,  the  act 
of  respiration  must  be  carried  on  through  the  nostrils 
without  interruption,  and  the  stress  of  blowing  must  be 
performed  merely  by  compressiou  of  the  cheeks  upon  the 
air  in  tlie  mouth. 

The  substance  to  be  heated  Is  placed  either  on  a  piece 
of  charcoal  or  a  metallic  support.  When  the  former 
is  used,  a  large  close  well-burnt  piece  of  charcoal  must 
be  chosen,  a  small  sliallow  hole  scooped  out  with  a  knife, 
and  the  substance  laid  upon  it.  The  charcoal  itself 
kindles  all  round  the  hole,  and  tlie  hole  is  thus  gradual¬ 
ly  enlarged  j  and  the  heat  too  Is  kept  up  round  the  sub¬ 
stance  much  more  uniformly  than  when  a  metal  support 
Is  used.  At  the  same  time  liowever  the  chemical  effect 
produced  by  heated  charcoal  should  not  be  forgotten, 
particularly  the  rcdiietion  of  metallic  oxides,  and  the 
deoxygenation  of  the  fixed  acids  ;  so  that,  for  example, 
a  small  heap  of  minium  or  litharge  heated  r^d-hot  on 
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charcoal  by  the  blow-pipe,  is  speedily  reduced  to  a  glo¬ 
bule  of  metallic  lead  •,  the  phosphates  are  partially  re¬ 
duced  to  phosphurets,  &c. 

For  a  metallic  support,  platina  is  in  general  by  far* 
the  best  material.  A  small  spoon  of  this  metal,  tlie 
shank  of  which  may  be  stuck  in  a  cork  when  held,  and 
a  small  silver  cup,  the  shank  of  which  is  fixed  into  a 
wooden  handle,  may  be  used  in  fusions  with  borax  or 
alkaline  fluxes.  A  small  forceps  lately  brought  into  use, 
and  made  entirely  of  two  thin  pieces  of  platina  joined 
by  rivets,  and  bent,  tvill  be  useful  in  holding  any  small 
hard  substance  in  the  blow-pipe  flame  for  any  length  of 
time,  without  danger  of  the  points  of  the  forceps  melt¬ 
ing;  and  it  is  also  found  that  this  metal  is  so  much 
worse  a  conductor  of  heat  than  any  other,  that  the  for¬ 
ceps  never  gets  too  hot  for  the  naked  fingers  to  touch  at 
the  bend  *.  , 

Fig.  6.  represents  a  portable  pocket  blow-pipe,  in¬ 
vented  by  Dr  ^\ollaston,  and  of  its  actual  size.  The 
interior  tube  is  longer  than  the  exterior,  that  it  may  be 
readily  withdrawn ;  and  the  upper  edge  of  the  large 
end  is  turned  outward,  to  diminish  the  effort  of  the  lips 
requisite  for  retaining  it  in  the  mouth. 

Fig.  7.  represents  the  whole  apparatus,  one  half  of 
its  real  dimensions,  and  connected  for  use.  The  small 
extremity  a  Is  placed  obliquely  at  an  angle  of  about 
1 20°,  that  the  flame  impelled  by  it  may  be  carried  to  a 
more  convenient  distance  from  the  eye,  and  thus  an¬ 
swering  the  purpose  of  a  longer  blow-pipe.  This  oblique 
piece  a  is  composed  of  three  parts,  the  largest  of  which 
is  made  stronger,  that  it  may  not  be  injured  by  use. 
One  end  is  closed,  and  into  the  other  is  inserted  a  small 
peg  of  wood,  perforated  so  as  to  receive  the  tip  which 
is  intended  to  be  occasionally  separated,  for  the  pur¬ 
pose  of  passing  a  fine  needle  into  it,  to  remove  obstruc¬ 
tions  f . 

Plates  CCCLII.  and  CCCLIII. 

Fig.  1.  Diamond, — spheroidal,  with  48  convex  faces. 

Fig.  2.  Zircon, — the  primitive  form  an  octahedron 
with  isosceles  triangles. 

Fiir.  3.  Zircon, — rectangular  four-sided  prism  termi¬ 
nated  by  a  four-sided  pyramid  set  on  the  lateral  faces. 

Fig.  4.  Hifacinth, — a  dodecahedron  formed  from  a 
rectangular  four  sided  prism  terminated  by  a  tour-sided 
pyramid  set  on  the  lateral  edges. 

Fig.  5.  Chni-iobcryl, — double  six-sided  pyramid  flat¬ 
tened,  having  the  summits  truncated. 

Fig.  6.  C/iryxoliti , — a  compressed  eight-sided  prism, 
terminated  by  an  eight-sided  pyramid,  whose  sides  cor¬ 
respond  to  those  of  the  prism,  and  whose  summit  is 
truncated  by  a  convex  surface. 

Fig.  7.  Aueeite, — tile  primitive  form,  an  oblique  four¬ 
sided  prism  with  rhomboidal  bases. 

Fig.  8.  Common  form  of  uucrite, — a  short,  eight-sided, 
compressed  prism,  terminated  by  two  oblique  faces. 

Fig.  9.  Pf  tiizitc,—  a  six-sided  prism  with  two  broad 
and  four  narrow  faces,  and  bevelled  at  the  extremi- 
ties. 

Fig.  10.  and  1 1.  Other  forms  in  which  the  prl-ms  are 
terminated  by  several  oblique  faces  with  a  truncated 
summit. 

I'ig.  I  2.  Vesnvian, — a  four-sided  prism  with  the  edges 
truncated,  and  terminated  by  four  oblique  and  one  bo- 
sizontal  face. 
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Fig.  13.  Garnet, — primitive  form,  a  rhom’ooidal  du-  r.xpl.ma- 
decahedron. 

Fig.  14.  Trapezoidal  garnet, — composed  of  24  faces, 
which  arc  equal  and  similar  trapezoids. 

Fig.  15.  Grenatite, — a  six-sided  prism  with  the 
greater  angles  at  each  base  truncated. 

Fig.  1 6.  Two  crystals  of  the  same  crossing  each  other 
obliquely.  Staurotide., oblique  angle,  of  11  any. 

Fig.  17.  Cai'iindum, — two  six-sided  pyramids  united 
by  the  bases,  with  the  summits  and  angles  truncated. 

Fig.  18.  A  six-sided  prism,  having  the  alternate 
angles  at  each  base  truncated. 

Fig.  19.  Topaz, — an  eight-sided  prism  terminated  by 
an  obtuse  four-sided  pyramid  at  oue  extiemity,  and  by 
a  different  one  at  the  other. 

Fig.  20.  A  similar  prism  with  si.x  of  the  ternrinal 
edges  truncated. 

Fig.  22.  Tourmaline, — primitive  form,  which  is  an 
obtuse  rhomboid. 

Fig.  23.  A  nine-sided  prism,  terminated  at  one  ex¬ 
tremity  by  a  six-sided  summit,  and  by  a  three-sided 
summit  at  the  other. 

Fig.  24.  Same  prism,'wlth  a  three  and  a  seven-sided 
summit  at  the  extremities. 

Fig.  25.  Axinite  or  Thumerstonc, — primitive  form, 
which  is  a  rectangular  four-sided  prism,  whose  bases  arc 
obliqucrangled  parallelograms. 

Fig.  26.  A  secondary  form,  same  prism,  having  the 
alternate  lateral  and  terminal  edges  truncated. 

Fig.  27.  Rovk-cnjslal. — A  double  six-sided  pyramid. 

Fig.  28.  A  six-sided  prism,  terminated  at  each  extre¬ 
mity  by  a  six  sided  pyramid,  having  the  alternate  an¬ 
gles  at  the  opposite  bases  slightly  truncated. 

Fig.  29  Feldspar, — the  primitive  form,  which  is  au 
oblique-angled  parallelopiped. 

Fig.  30.' An  oblique  four-sided  prism. 

Fig.  31.  A  six-sided  prism  with  four  of  the  angles 
truncated,  and  the  two  extremities  bevelled. 

Fig.  32.  The  same  prism,  with  four  of  the  terminal 
edges  liuncated. 

Fig  33.  An  oblique  four-sided  prism,  bevelled  and 
truncated  at  the  extremities. 

Kijr.  34.  Chiastolitc, — the  outer  rhomboid  m.arkcd 
with  black  lines  parallel  to  the  sides  of  the  black  inter¬ 
nal  rhomboid. 

Fig.  33.  Foliated  Zeolite,  or  5ff/A/Vc,— compressed 
four-sided  prism,  terminated  by  a  four-sided  suminit  set 
on  the  lateral  edges. 

Fig.  36.  A  six-sided  prism  with  two  solid  angics  at 

each  extremity,  truncated. 

Fig.  37.  Cubic  Zeolite,  or  Analcime, — the  cube  with 

all  the  solid  angles  truncated. 

Fig.  38.  Cubic  Z.colite,  or  C/n/ifl.v/V,— composed  of 
three  rhomboids. 

Fig.  39.  Crossstone, — a  double  crystal  composed  of 
two  dodecahedrons  crossing  each  other  at  riglit  angles. 

Fig.  40.  Hornblende,— \n>ni\U\e  lonu,  an  oblique 
four-sided  prism,  whose  base  is  a  rhomboid. 

Fig.  41.  Hasaltic  llornbb  nd' , — a  six-sided  prism  ter¬ 
minated  at  one  extremity  by  four  tra|K  zoidal  plaoes  ; 
and  at  the  other  by  a  bevclment,  the  planes  ol  wbiefi 
are  pentagons. 

I'ig.  42.  Tremolite, — an  oblique  four-suled  prism, 

having  llie  acute  angles  truncated  and  UrminaUd  by  a 

dihedral  suminit.  _ 

Figv 
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Explana-  Fig-  43*  Calcareous  Spar,  or  Carbonate  o/"  Lime, _ 

tion  of  the  primitive  form  a  rhomboid. 

,  ,  Fig.  44.  A  very  obtuse  rhomboid. 

Fig.  45.  An  acute  rhomboid. 

Fig.  46.  Approaching  to  the  cube. 

Fig-  47"  Double  six-sided  prism,  known  by  the  name 
of  Dog-tooth  spar. 

Fig.  48.  A  six-sided  prism,  terminated  at  each  extre¬ 
mity  by  a  trihedral  summit  whose  faces  are  pentagons. 

Fig.  49.  Alsoa  six-sided  prism  with  trihedral  summits  j 
but  the  bases  of  the  terminal  pentagons  are  enlarged  in 
consequence  of  the  inclination  of  the  lateral  faces. 

Figs-  50,  51,  52.  Other  forms  of  calcareous  spar. 

Fjg-  53'  Sulphate  of  Lime, — primitive  form. 

Figs.  54,  55.  Common  forms. 

Fig-  56-  Sulphate  of  JJaryfes,— -primitive  form. 

Figs.  57>  59-  Common  forms  of  sulphate  of  ba¬ 

rytes. 

Fig.  60.  Sulphate  of  primitive  form. 

Fig.  61.  Common  form. 

Fig.  62.  Borate  of  Soda, — primitive  form. 

Fig-  63.  One  of  the  common  forms. 

Fig-  64.  Carbonate  of  iSof/o,-— primitive  form,  an  a- 
cute  octahedron. 

Fig.  65.  One  of  the  common  forms,  having  two 
angles  at  the  base  truncated. 


Part  1 

Fig.  66.  Nitrate  of  Potash, — primitive  form,  a  rect-  Explana 
angular  octahedron.  tioa  ofthi 

Figs.  67,  68.  Common  forms.  ,  Plates. 

Fig.  69.  Sulphate  of  Magnesia, — the  common  form. 

Fig.  70.  Borate  oj  Magnesia. 

Fig.  71.  Sulphur, — primitive  form. 

Fig.  72  Common  form. 

Fig-  73.  Mercury,  ISative  Amalgam. 

Fig.  74.  Cinnabar. 

Figs.  75,  76,  77.  Red  Silver  Ore. 

Figs.  78,  79,  80,  81,  82.  Crystals  of  Copper  Ore, 

Figs.  83,  84,  85,  86,  87,  88,  90,  91,  92,  93.  Cry¬ 
stals  of  the  Ores  of  Iron. 

Fig.  94.  Carbonate  of  Lead, 

Fig-  95-  Sulphate  of  Lead, 

Figs.  96,  97.  Molybdate  of  Lead, 

Figs.  98,  99,  1 00.  Crystals  of  Tin. 

Fig.  loi.  Oxide  of  Zinc. 

Fig.  102.  Sulphuret  of  Zinc. 

Fig.  103.  Sulphuret  cf  Antimony, 

Figs.  104,  105.  Crystals  of  Cobalt. 

Fig.  106.  Manganese. 

Fig.  IC7.  Sulphuret  of  Arsenic, 

Fig.  108.  Tellurium, — primitive  form. 

Fig.  109  Common  form. 

Figs,  no,  III,  112,  113.  Crystals  of  Titanium. 
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.Ac ANTICONE.  See  Pistazite,  p.  161 
Actynolite, 

Adamantine  spar, 

Adhesive  slate, 

Adularia. 

Agaric  mineral. 

Agate,  varieties  of,  , 

formation  of, 

Alum  stone. 

Alumina,  native. 

Aluminous  schistus, 

Amber, 

Amethyst, 

Amianthus, 

Analcime.  See  Cubi%ile, 

Andalusite, 

Anhydrite, 

Antimony,  ores  of, 

Apatite, 

Arragonite, 

Arctizitc, 

Arendalite.  See  Pistazite, 

Argillaceous  genus, 

Arsenic,  ores  of, 

Asbestus, 

Asparagus  stone, 

Augite, 

Axe-stone, 

Axinite, 

Azurite, 

B 

Barytes,  carbonate  of* 


Barytes,  sulphate  of. 

p.  206 

Barytic  genus. 

ib. 

Basalt, 

188 

Beiyl, 

*59 

Bismuth,  ores  of. 

240 

Bitter  spar, 

202 

Bituminous  marl  slate. 

203 

Black  lead.  See  Graphite, 

'  216 

Black  schorl. 

160 

Blende, 

241 

Bole, 

*9* 

Bolognian  spar. 

208 

Boracite, 

212 

Borax, 

ib. 

BrowUr  spar, 

201 

C. 

Calamine, 

241 

Calcareous  genus. 

*97 

spar. 

*99 

sinter, 

200 

tufa, 

201 

Calcedony, 

167 

Capillary  salt. 

209 

Carnclian, 

167 

Cat's  eye. 

*73 

Celestine, 

208 

Cerite, 

25* 

Cerium,  ores  of. 

ib. 

Chobasie,  See  Cubizite, 

*78 

Chalk, 

198 

Chiustolite.  See  Hollow  spar, 

180 

Chlorite, 

187 

Chromate  of  iron, 

237 

Chromium,  ores  of. 

p.  25c 
*5* 

Chrysoberyl, 

Chrysolite, 

*52 

Chrysoprase, 

172 

Cimolite, 

191 
220,  221 

Cinnabar.  See  Mercury, 

Clay,  common. 

1 8a 

pipe, 

ib. 

potters, 

ib. 

variegated, 

ib. 

slaty. 

*83 

ib. 

indurated. 

slate, 

185 

Clinkstone.  See  Phonolite, 

189 

Goal, 

216 

Cobalt,  ores  of, 

2431  244 

Columbium,  ores  of. 

250 

Combustibles,  class  of. 

212 

Copper,  ores  of. 

Co 
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mines  of. 

230,  231 

Corundum, 

*57 

Cross-stone, 

176 

Cryolite, 

212 

Cube  spar. 

206 

Cubizite, 

176 

Cyanite, 

D. 

*95 

Datholite, 

206 

Diamond, 

148 

mines  of, 

*49 

method  of  valuing. 

*50 

Diamonds,  celebrated. 

ib« 

Dipyre, 
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Dolomite, 

p.  202 

Drawing  slate, 

185 

'  E* 

Emerald, 

159 

Emery, 

157 

Epsom  salt, 

210 

Euclase, 

F. 

Feldspar, 

178 

common, 

179 

compact, 

ib. 

Figure  stone, 

192 

Flint, 

166 

Flints,  formation  of. 

ib. 

theories  of, 

ib. 

gun,  mknutacture  of. 

ib. 

Flinty  slate. 

165 

n 

Float  stone, 

184 

Fluor, 

204 

spar,  • 

ib. 

Foam  earth. 

201 

Fullei's  earth. 

192 

C. 

Gadolinite,  appendix, 

251 

Garnet, 

154 

precious. 

ib. 

common, 

155 

Bohemian, 

ib. 

black. 

154 

Glauber  salt,  native. 

210 

Gold,  ores  of. 

217 

mines  of. 

219,  220 

Graphite, 

216 

Green  earth. 

190 

Grenatite, 

155 

Gun  flints,  manufacture  of, 

166 

Gypsum, 

204 

H. 

Heematites.  See  Iron  ores. 

233.  234 

Heavy  spar. 

206 

Heliotrope, 

172 

Hollow  spar, 

180 

Homstone, 

188 

Hornstonc, 

164 

splintery. 

ib. 

conchoidal, 

*65 

Hyacinth, 

*51 

Hyalite, 

169 

Hydrargillite, 

h8 

I. 

Jasper, 

171 

Ep^ptlan, 

ib. 

striped. 

ib. 

porcelain. 

ill. 

common, 

ib. 

agate, 

172 

opal, 

ib. 

Tchthyophthalmile, 

181 

Iridium,  ore  of.  See  Platiiia, 

217 

Iron,  ores  of. 

231 

L. 

Labradore  stone. 

179 

Laumonitc, 

177 
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Lava, 

p.  189 

Lae&ulite, 

177 

Lead,  ores  of. 

237—239 

Lepidolite, 

185 

Leucite, 

*54 

Limestone, 

198 

Lithomarga, 

190 

Loam, 

182 

Lydian  stone. 

165 

M. 

Magnesia,  native. 

191 

Magnesian  genus. 

ib. 

Magnetic  iron  ores, 

232 

Malachite  ore  of  copper. 

228 

Manganese,  ores  of. 

245,  246 

Marbles,  varieties  of. 

199 

Marl, 

202 

Meoinite, 

181 

Melanite, 

*54 

Mellite, 

214 

Menachanite, 

248 

Msnilite, 

170 

Mercury,  ores  of. 

220,  221 

Mesotype.  See  Fibrous  Eeolite 

.  *75 

Mica, 

186 

Mmei'al  oil. ,  See  Petroleum, 

213 

pitch. 

■  ib. 

Mineralogy,  history  of. 

129 — 132 

Minerals,  classification  of. 

*32 

external  characters  of,  133 

table  of. 

*45— *47 

Mountain  butter, 

209 

cork. 

*94 

soap. 

190 

Muriate  of  copper. 

228 

N. 

Native  vitrol. 

209 

alum,  ^ 

ib. 

Glauber  salt. 

210 

nitre, 

ib.‘ 

Natrolite, 

*77 

Nephrite, 

*93 

Nickel,  ores  of. 

244,  245 

Nigrine, 

248 

0. 

Obsidian, 

*73 

Olivine, 

*52 

Oolite,  . 

198 

Opal, 

169 

mines  of. 

ib. 

common. 

170 

wood. 

ib. 

Orpimmt, 

247 

Osmium.  See  Platina, 

217 

P. 

Palladium.  See  Platina, 

217 

Pearl-stone, 

*74 

Peastone, 

200 

Petroleum, 

2'3 

Phonolitc, 

189 

Phosphorite, 

203 

Pinite, 

186 

Pisolite, 

200 

Pista-zite, 

161 

Pitch-stone, 

*73 

Plasma, 

255 

p.  172 

Platina,  ore  of, 

2*7 

Plumbago.  See  Graphite, 

216 

Polishing  slate, 

*83 

Porcelain-earth, 

182 

Pot-stone, 

186 

Prase, 

164 

Prehnite, 

*74 

Pumice, 

ib. 

Pyrites,  copper, 

226 

iron,  ♦ 

231 

Pyrope, 

*55 

Pyrophysalite, 

158 

Q. 

Quariss, 

162 

common, 

163 

rosy  red. 

ib. 

ferruginous, 

ib. 

R. 

Bhodium.  See  Platina, 

217 

Bhomb  spar, 

202 

Bock  crystal, 

162 

salt. 

210 

S. 

Sahlite, 

*97 

Sal  ammoniac. 

211 

Salts,  class  of, 

2®9 

Sapphire, 

*56 

Scapolite, 

180 

Schiller-stone, 

*93 

Schorl, 

160 

Schorlite, 

ib. 

Schorlous  beryl. 

ib. 

Sea-froth, 

*91 

Selenite, 

205 

Semi- opal. 

170 

Serpentine, 

*93 

Siliceous  genus, 

*5* 

Siliceous  schistus, 

*65 

Silver  ores. 

222 — 225 

Sinter,  calcareous. 

200 

Slaty  spar, 

201 

Smaragdite, 

*97 

Soda, 

211 

Sommite, 

181 

Specular  iron  ore. 

232 

Spindle, 

*56 

Spodumene, 

180 

Steatites, 

192 

Strontiun  genus. 

208 

Strontites,  carbonate  of. 

ib. 

sulphate  of, 

ib 

Stilbite.  See  F'oliated  Zeolite, 

*75 

Sulphur, 

212 

Swine-stone, 

202 

T. 

Talc, 

*94 

Tuntalium,  ores  of, 

250 

Tellurium,  ores  of, 

249 

Thumcr-stone.  See  Axinite, 

161 

Tin,  ores  of. 

339.  *48 

Titanium,  ores  of, 

248 

Topaz, 

138 

Tourmaline, 

160 

Trentvlite, 

Tremolite, 

p.  196 

Tripoli, 

183 

Tungsten,  ores  of. 

247 

U. 

Utnher, 

190 

Uranium,  ores  of. 

249 

V. 

Vesuvian, 

153 

Wacken,, 

*  • 

189 
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Wavellite.  See  Hydrargillite, 

p.  178 

Wernerite.  See  Arctvzite, 

180 

Whet  slate, 

185 

Witherite, 

206 

Wolfram, 

247 

Wood  opal, 

170 

Wood  stone, 

Y. 

Yelloiv  earth, 

190 

Yttrian  genus,  appendix, 

251 

Index. 

Zeolite, 

P-  *75 

mealy, 

ib. 

fibrous, 

ib. 

radiated. 

ib. 

foliated. 

ib. 

Zinc,  ores  of, 

241 

Zircon, 

lie 

Zoyzitc, 

M  I  N 

Txlinerra  MINERVA,  or  Pallas,  in  Pagan  worship,  the 
Plio^relia  sciences  and  of  wisdom,  sprung  completely 

armed  from  Jupiter’s  brain  :  and  on  the  day  of  her  na¬ 
tivity  it  rained  gold  at  Rhodes.  She  disputed  witli 
Neptune  the  honour  of  giving  a  name  to  the  city  of 
Athens  j  when  they  agreed  that  whosoever  of  them 
should  produce  what  was  most;  useful  to  mankind, 
should  have  that  advantage.  Neptune,  with  a  stroke 
of  his  trident,  formed  a  horse  ;  and  Minerva  caused  an 
olive  to  s])ring  from  the  ground,  which  was  judged  to 
be  most  useful,  from  its  being  the  symbol  of  peace. 
jVIinerva  changed  Arachne  into  a  spider,  for  pretend¬ 
ing  to  excel  her  in  making  tapestry.  She  fought  the 
giants  j  favoured  Cadmus,  Ulysses,  and  other  heroes  5 
and  refused  to  marry  Vulcan,  choosing  rather  to  live 
in  a  state  of  celibaev.  She  also  deprived  Tiresias  of 
sight,  turned  Medusa’s  locks  into  snakes,  and  perform¬ 
ed  several  other  exploits. 

Minerva  is  usually  represented  by  the  poets,  paint¬ 
ers  and  sculptors,  completely  armed,  with  a  composed 
but  agreeable  countenance,  bearing  a  golden  breastplate, 
a  spear  in  her  right  hand,  and  her  aegis  or  s'lield  in  the 
left,  on  which  is  represented  Medusa’s  head  encircled 
with  snakes,  and  Jier  helmet  was  usually  entwined  with 
.olives. 

Minerva  had  several  temples  both  in  Greece  and 
Italy.  The  usual  victim  oQ'ered  her  was  a  white  hei¬ 
fer,  never  yoked.  The  animals  sacred  to  her  were  the 
cock,  the  owl,  and  the  basilisk. 

Castruniy  Arx  Miuervee,  Minervhnn,  or 
Templum  Minerva;,  in  Ancient  Geography,  a  citadel, 
temple,  and  town  on  the  Ionian  sea,  beyond  Hydiais  > 
seen  a  great  w’ay  out  at  sea.  Now  Castro,  a  town  of 
Otranto  in  Naples.  E.  Long.  19.  25.  N.  Lat.  46.  8. 

MiyERy/F.Fromontoriu7n,  in  Ancient  Geography,  ihe 
seat  of  the  Sirens,  a  promontoi'y  in  the  Sinus  Paestanus, 
the  south  boundary  ot  Campania  on  the  Tuscan  coast  5 
so  called  from  a  temple  of  Minerva  on  it  ;  situated  to 
the  south  of  Suirentum,  and  therefore  called  SurrenUum, 
Now  Capo  della  Minervee,  on  the  west  coast  of  Naples, 
over  against  the  island  Capri. 

MINER  VALIA,  in  Ronran  antiquity,  festivals  ce¬ 
lebrated  in  honour  of  Minerva,  in  the  month  of  March  j 
at  which  time  the  scholars  had  a  vacation,  and  usually 
made  a  present  to  their  masters,  called  from  this  festival 
Minerval. 

MINGRELIA,  anciently  Colchis,  a  part  of 
Western  Georgia,  in  Asia  j  bounded  on  the  east  by 
Iberia,  or  Georgia  properly  so  called  3  on  the  west,  by 
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the  Euxine  sea  ;  on  the  south,  by  Armenia,  and  part  Mingrelia. 
of  Pontus  ;  and  on  the  north,  by  Mount  Caucasus. 

Colchis,  or  Mingrelia,  is  watered  by  a  great  many 
rivers  3  as  the  Corax,  the  Hippus,  the  Cyaneus,  the 
Charlstus,  the  Phasis,  where  the  Argonauts  landed,  the 
Absarus,  the  CIssa,  and  the  Ophis,  all  emptying  them¬ 
selves  into  the  Euxine  sea.  The  Phasis  does  not  spring 
from  the  mountains  In  Armenia,  near  the  sources  of  the 
Euphrates,  the  Araxes,  and  the  Tigris,  as  Strabo,  Pliny, 

Ptolemy,  Dionysius,  and  after  them  Arrian,  Reland, 

Calmct,  and  Sanson,  have  falsely  asserted  j  but  rises  in 
Mount  Caucasus  j  and  flow’s  not  from  south  to  north, 
but  from  north  to  south,  as  appears  from  the  map  of  Col¬ 
chis  or  Mingrelia  in  Thevenot’s  collection,  and  the  ac¬ 
count  which  Sir  John  Chardin  gives  of  that  country. 

This  river  forms  in  its  course  a  small  Island  called  also 
Phasis:  whence  the  pheasants,  if  Isidorus  is  to  be  cre¬ 
dited,  w’ere  first  brought  to  Europe,  and  thence  called 
by  the  Greeks  Phasia?ii.  The  other  rivers  of  Colchis 
are  j^onsiderable. 

The  whole  kingdom  of  Colchis  was  in  ancient  times 
very  pleasant  and  fruitful,  as  it  is  still  where  duly  cul¬ 
tivated  ;  abounded  in  all  necessaries  of  life  ;  and  was 
enriched  with  many  mines  of  gold,  which  gave  occasion 
to  the  fable  of  the  Golden  Fleece  and  the  Argonautic 
expedition,  so  much  celebrated  by  the  ancients. 

Sir  John  Chardin  tells  us,  that  this  country  extends 
above  100  miles  In  length  and  60  in  breadth  j  being 
not  near  so  extensive  as  the  ancient  Colchis,  which 
reached  from  the  frontiers  of  Iberia  or  Georgia  Pro¬ 
per,  westward  to  the  Palus  Maeotis ;  that  it  is  beau¬ 
tifully  diversified  with  hills,  mountains,  valleys,  woods, 
and  plains,  but  badly  cultivated :  that  there  are  all 
the  kinds  of  fruits  which  are  found  in  England,  grow¬ 
ing  wild,  but  tasteless  and  insipid  for  want  of  cul¬ 
ture  ;  that,  if  the  natives  understood  the  art  of  m.a- 
king  wines,  those  of  this  country  would  be  the  finest 
in  the  world  :  that  there  are  many  rivers  whicii  have 
their  soui’ce  in  Mount  Caucasus,  particularly  the  Pha¬ 
sis,  now  called  the  Rione:  that  the  country  .abounds 
in  beeves,  hogs,  wild  boars,  stags,  and  other  venison  j 
and  in  partridges,  pheasants,  and  quails ;  that  falcons, 
eagles,  pelicans,  lions,  leopards,  tygers,  wolves,  and 
jackals,  breed  on  Mount  Caucasus,  and  sometimes 
greatly  annoy  the  country  :  that  the  people  are  gene¬ 
rally  handsome,  the  men  strong  and  well  made,  and  Uic 
women  very  beautiful  3  but  both  sexes  very  vicious  and 
debauched  ;  that  they  marry  their  nieces,  aunts,  or 
other  relations,  indiflcrently  j  and  take  two  or  three 

wives 
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Mingrelia.  wives  if  they  please,  and  as  many  concubines  as  they 

-  will  :  that  they  not  only  make  a  common  practice  of 

selling  their  children,  but  even  murder  them,  or  bury 
them  alive,  when  they  find  it  difficult  to  bring  them 
up :  that  the  common  people  use  a  sort  of  paste,  made 
of  a  plant  called  ^om,  instead  of  bread  ;  but  that  of  the 
better  sort  consists  of  wheat,  barley,  or  rice  :  that  the 
gentry  have  an  absolute  power  over  their  vassals,  which 
extends  to  life,  liberty,  and  estate :  that  their  arms  are 
the  bow  and  arrow,  the  lance,  the  sabre  or  broad¬ 
sword,  and  the  buckler  :  that  they  are  very  nastv,  and 
ear  sitting  cross-legged  upon  a  carpet,  like  the  Persians; 
but  the  poorer  sort  upon  a  mat  or  bench,  in  the  same 
posture  :  that  the  country  is  very  thin  of  inhabitants, 
no  less  than  12,000  being  supposed  to  be  sold  yearly  to 
the  Turks  and  Persians  ;  that  the  principal  commodities 
exported  from  it  are,  honey,  wax,  hides,  castor,  martens 
skins,  flax  seed,  thread,  silk,  and  linen  cloth  ;  but  that 
there  are  no  gold  or  silver  mines  now,  and  very  little 
money :  that  the  revenue  of  the  prince  or  viceroy 
amounts  to  about  20,000  crowns  per  annum  :  that  the 
inhabitants  calls  themselves  Christians  ;  but  that  both 
they  and  their  priests  are  altogether  illiterate,  and  igno¬ 
rant  of  the  doctrines  and  precepts  of  Christianity  :  that 


their  bisiiops  are  rich,  have  a  great  number  (tf  vassals,  Minpruia 
and  are  clotlied  in  scarlet  and  velvet ;  and  that  their  tl 
service  is  according  to  the  rites  of  the  Greek  church,  ^l"‘*uture. 
with  a  mixture  of  Judaism  and  Paganism.  ’ 

The  cities  of  most  note  in  this  country  in  ancient 
times  were  Pityus  ;  Dioscurias,  or  Dioscorias,  whicli 
was  so  called  from  Castor  and  Pollux,  two  of  the  Ar¬ 
gonauts,  by  whom  it  is  supposed  to  have  been  found¬ 
ed,  and  who  in  Greek  are  styled  Dioscuroi,  at  present 
known  by  the  name  of  Savatapoli;  Aea  on  the  Pliasis, 
supposed  to  be  the  same  as  Hupolis  ;  Phasis,  so  called 
from  the  riVer  on  which  it  stood  ;  Cyta,  at  the  mouth 
of  the  river  Cyaneus,  the  birth  place  of  the  famous 
Medea,  called  from  thence,  by  the  poets,  Cytieis ;  Sa- 
racse,  Zadris,  Surlum,  Madia,  and  Zolissa.  As  for 
modern  cities,  it  does  not  appear  that  there  are  any 
here  considerable  enough  to  merit  a  description  ;  or, 
if  there  are,  they  seem  to  be  little,  if  at  all,  known  to 
Europeans. 

MINHO,  a  great  river  in  Spain,  which  taking  its 
rise  in  Galicia,  divides  that  province  from  Portugal, 
and  falls  into  the  Atlantic  at  Caminha. 

MINIATURE,  in  a  general  sense,  signifies  repre¬ 
sentation  in  a  small  compass,  or  less  than  the  reality. 


MINIATURE  PAINTING, 


A  DELICATE  kind  of  painting,  consisting  of 
little  points  or  dots  ;  usually  done  on  vellum,  ivo¬ 
ry,  Or  paper,  with  very  thin,  simple,  water  colours. — 
The  word  comes  from  the  Latin  minium,  “  red  lead 
that  being  a  colour  much  used  in  this  kind  of  painting. 
The  French  frequently  call  it  mignature,  from  migtion, 
“  fine,  pretty,”  on  account  of  its  smallness  and  deli¬ 
cacy  :  and  it  may  be  ultimately  derived  from 
“  small.” 

Miniature  is  distinguished  from  other  kinds  of  paint¬ 
ing  by  the  smallness  and  delicacy  of  its  figures  and 
faintness  of  the  colouring  ■,  on  which  account  it  re¬ 
quires  to  be  viewed  very  near. 

Sect.  I.  Of  Draioitig  and  Designing. 

To  succeed  In  this  art,  a  man  should  be  perfectly 
skilled  in  the  art  of  designing  or  drawing;  but  as  most 
people  who  alVect  the  one,  know  little  or  nothing  of 
the  other,  and  would  have  the  pleasure  of  painting 
without  giving  themselves  the  trouble  ot  learning  to 
design  (which  is  indeed  an  art  that  is  not  acquired 
without  a  great  deal  of  time,  and  continual  apj)lica- 
tion),  inventions  have  been  found  out  to  supply  the 
place  of  it ;  by  means  of  which  a  man  designs  or  draws 
without  knowing  how  to  design. 

The  first  is  chalking  :  that  is,  if  you  have  a  mind  to 
do  a  print  or  design  in  miniature,  the  backside  ol  it, 
on  another  paper,  must  be  blackened  with  small  coal, 
and  then  rubbed  very  hard  with  the  finger  wrapped  in 
a  linen  cloth  afterwards  the  clolli  must  be  lightly 
drawn  over  the  side  so  blackened  that  no  black  grains 
may  remain  upon  it  to  soil  the  vellum  you  would  jiaint 
upon  ;  and  the  print  or  draught  must  be  tasteiicd  upon 
the  vellum  with  four  pins,  to  keep  it  Ironi  shifting. 
VoL.  XIV.  I’art  I. 


And  if  it  be  another  paper  that  is  blackened,  it  must 
be  put  between  the  vellum  and  the  print,  or  draught, 
with  the  blackened  side  upon  the  vellum.  Then,  with 
a  blunted  pin  or  needle,  you  must  pass  over  the  princi¬ 
pal  lines  or  strokes  of  the  print,  or  draught,  the  con¬ 
tours,  the'plaits  of  the  drapery,  and  over  every  thing 
else  that  must  be  distinguished  ;  pressing  so  hard,  that 
the  strokes  may  be  fairly  marked  upon  the  vellum  un¬ 
derneath. 

Copying  by  squares  is  another  convenient  method 
for  such  as  are  but  little  skilled  in  the  art  of  designing, 
and  would  copv  pictures,  or  other  things,  that  cannot 
be  chalked.  The  method  is  this :  The  piece  must  be 
divided  into  many  equal  parts  by  little  squares,  mark¬ 
ed  out  with  charcoal,  if  the  piece  be  clear  and  wliiti»li, 
and  the  black  can  be  fairly  seen  u|K)n  it ;  or  with  white 
chalk,  if  it  be  too  brown  and  dusky.  Alter  which,  as 
many  squares  of  equal  dimensions  must  be  made  on 
white  paper,  upon  which  the  piece  must  be  designed  ; 
because,  if  this  be  done  immediately  upon  vellum,  las 
one  is  apt  to  miscarry  in  the  lir»t  attempt),  the  \ellum 
may  be  soiled  with  faUe  touches.  Rut  when  it  is  neatly 
done  ujioii  paper,  it  must  be  chalked  upon  the  vellum 
in  the  manntr  betore  described.  ^\  hen  tlie  original  and 
the  paper  are  thus  ordered,  ob»i  1  vc  w  liat  is  in  each 
square  of  the  piece  to  be  designcil  -,  as  a  head,  an  ;uin, 
a  hand,  and  so  forth  ;  and  place  it  in  the  torre.s|)ond- 
ing  part  of  the  paper.  And  thus  finding  where  to 
place  all  the  parts  of  the  piece,  you  have  nothing  to 
do  but  to  form  them  well,  and  to  join  them  togi  ther. 
Ry  this  method  you  may  n  duci  or  enlarge  .a  piece  to 
what  compass  you  please',  making  the  .''quares  ul  sour 
paper  greater  or  less  tliaii  llio?.e  of  the  original  ;  but 
they  luust  alway^i  be  of  an  iqual  mimbrr. 

'I'o  copy  a  picture,  or  other  thing,  in  the  saiiK  sif 
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MINIATURE  PAINTING. 


Sect.  II. 


Drawing  and  proportion,  another  method  is,  to  make  use  of 
and  varnished  paper,  or  of  the  skin  of  a  hog’s  bladder,  very 
Designing,  transparent,  such  as  is  to  be  had  at  the  gold-beaters. 

Talc  or  isinglass  will  likewise  do  as  well.  Lay  any  one 
of  those  things  upon  your  piece  j  through  it  you  will 
see  all  the  strokes  and  touches,  which  are  to  be  drawn 
upon  it  with  a  crayon  or  pencil.  Then  take  it  oft'j 
and  fastening  it  under  paper  or  vellum,  set  up  both 
against  the  light  in  the  manner  of  a  window  j  and  with 
a  crayon,  or  a  silver  needle,  mark  out  upon  the  paper 
or  vellum  you  have  put  uppermost,  all  the  lines  and 
touches  you  shall  see  drawn  upon  the  varnished  paper, 
bladder,  talc,  or  isinglass,  you  have  made  use  of,  and 
which  will  plainly  appear  through  this  window. 

After  this  manner,  making  use  of  the  w’indow,  or  of 
glass  exposed  to  the  light,  you  may  copy  all  sorts  of 
prints,  designs,  and  other  pieces  on  paper  or  vellum  : 
laying  and  fastening  them  under  the  paper  or  vellum 
upon  which  you  would  draw  them.  And  it  is  a  very 
good  and  a  very  easy  contrivance  for  doing  pieces  of 
the  same  size  and  proportion. 

If  you  have  a  mind  to  make  pieces  look  another  way, 
there  is  nothing  to  be  done  hut  to  turn  them  ;  laying 
the  printed  or  drawn  side  upon  the  glass,  and  fastening 
the  paper  or  vellum  upon  the  back  of  it  j  remembering 
to  let  your  lights  fall  on  the  left  side. 

A  good  method  likewise  to  take  a  true  copy  of  a 
picture  in  oil,  is  to  give  a  touch  of  the  pencil  upon  all 
the  principal  strokes,  with  lake  tempered  with  oil  j  and 
to  clap  upon  the  whole  a  paper  of  the  same  size  :  then 
passing  the  hand  over  it,  the  touches  of  the  lake  will 
stick  and  leave  the  design  of  your  piece  expressed  upon 
the  paper,  which  may  be  chalked'  like  other  things. 
But  you  must  remember  to  take  off  with  the  crumb  of 
bread  what  remains  of  the  lake  upon  the  picture  be¬ 
fore  it  be  dry. 

You  must  likewise  make  use  of  pounce,  made  of 
powdered  charcoal  put  in  a  linen  rag ;  with  which  the 
piece  you  would  cojiy  must  be  rubbed,  after  you  have 
pricked  all  the  principal  strokes  or  touches,  and  fasten¬ 
ed  white  paper  or  vellum  underneath. 

When  the  piece  Is  marked  out  upon  the  vellum, 
you  must  pjiss  with  a  pencil  of  very  clear  carmine  over 
all  the  traces,  that  they  t^iay  not  be  efl’aced  as  you 
work  ;  then  clean  your  vellum  with  the  crumb  of  bread, 
that  no  black  may  remain  upon  it. 

The  vellum  must  be  pasted  upon  a  plate  of  brass  or 
wood,  of  the  size  you  would  make  your  piece,  to  keep  it 
firm  and  tight.  But  this  pasting  must  be  on  the  edges 
of  your  vellum  only,  and  behind  the  plate,  for  which 
purpose  your  vellum  must  exceed  your  plate  above  an 
inch  on  every  side  •,  lor  the  part  you  paint  upon  must 
never  be  pasted  ;  because  it  would  not  only  give  it  an 
ill  look,  but  you  could  not  take  it  off  if  you  would. 
Cut  oft’  the  little  shags  and  locks  of  the  vellum  j  and 
wetting  the  fair  side  with  a  linen  cloth  dipped  in  water, 
clap  the  other  upon  the  plate  with  a  clean  paper  be¬ 
tween  them  :  so  much  as  hangs  over  must  be  pasted 
upon  the  back  of  the  plate,  drawing  it  equally  on  all 
sides,  and  hard  enough  to  stretch  it  well. 

Sect.  II.  Of  Materials. 

The  chief  colours  made  use  of  for  painting  In  minia- 
■•uTe  are, 


Carmine. 

Venice  and  Florence  lake. 

Rose  pink. 

Vermilion. 

Red  lead. 

Brown  red. 

Red  orpiment. 

Ultramarine. 

^  erditer. 

Indigo. 

Gall  stone. 

Yellow  ochre. 

Dutch  pink. 

Clamboge. 

Naples  yellow. 

Pale  masticot. 

Deep  yellow’  masticot. 

Ivoi-y  black. 

Lamp  black. 

True  Indian  ink. 

Bistre,  or  w'ood  soot.  -  , 

Raw  umber. 

Burnt  umber. 

Sap  green. 

^  erdigris. 

Flake  white. 

Crayons  of  all  colours. 

Gold  and  silver  shells. 

Leaf  gold  and  leaf  silver. 

Ihe  seven  transpaient  colours,  which  are  used  where 
writing  is  seen  through  the  colour. 


Colours, 

&c. 


Liquid 


"  Lake. 

Blue. 

Yellow. 
Grass-green. 
Dark-green. 
Purple  colour. 
Brown. 


Most  of  these  colours  necessary  for  miniature  paint¬ 
ing  may  easily  be  prepared  by  attending  to  the  direc¬ 
tions^  given  under  the  article  Colour- Mah'jtg. 

As  colours  taken  from  earth  and  other  heavy  mat¬ 
ter  are  always  too  coarse  be  they  never  so  well  ground, 
especially  for  delicate  work,  because  of  a  certain  sand 
remaining  in  them ;  the  finest  parts  may  be  drawn  out 
by  diluting  them  with  the  finger  in  a  cup  of  water. 
M'hen  they  are  well  steeped,  let  them  settle  a  while  ; 
then  pour  out  the  clearest,  which  will  be  at  top,  into 
another  vessel.  This  will  be  the  finest,  and  must  be 
let  dry  j  and  when  it  is  used,  must  be  diluted  with  gum 
water. 

If  you  mix  a  little  of  the  gall  of  an  ox,  a  carp,  or 
an  cel,  particularly  of  the  last,  in  green,  black,  gi'ay, 
yellow,  and  broivn,  colours,  it  will  not  only  take  away 
theirgreasy  nature,  but  also  give  them  a  lustre  and  bright¬ 
ness  they  have  not  of  themselves.  The  gall  of  eels  must 
be  taken  out  when  they  are  skinned,  and  hung  upon  a 
nail  to  dry  3  and  when  you  would  use  it,  it  must  be  di¬ 
luted  with  brandy  5  add  a  little  of  it  mixed  with  the 
colour  you  have  diluted  already.  This  likewise  makes 
the  colour  stick  better  to  the  vellum,  which  it  hardly 
does  when  it  is  greasy :  moreover,  tliis  gall  hinders  it 
from  scaling. 


Some 


\ 


Sect.  II. 


MINIATURE 


Colours,  Some  colours  are  made  clearer  by  fire  5  as  yellow, 
&.C  ocbre,  brown  red,  ultramarine,  and  umber ;  all  olhei-s 
are  darkened  by  it.  But  if  you  he.-it  the  said  colours 
with  a  sharp  fire,  they  change  j  for  the  brown  red  be¬ 
comes  yellow  5  yellow  ochre  becomes  red  j  umber  red¬ 
dens  also.  Ccruss  by  fire  takes  the  colour  of  citron, 
and  is  often  called  masticot.  Observe,  that  yellow  ochre 
heated,  becomes  more  tender  than  it  was,  and  softer 
than  brown  red.  Likewise  brown  red  heated  beeoines 
softer  than  fine  yellow  ochre.  Both  are  very  proper. 
The  finest  and  truest  ultramarine,  heated  upon  a  red- 
hot  iron,  becomes  more  glittering  ;  but  it  wastes,  and 
is  coarser  and  harder  to  work  with  in  miniature. 

All  these  colours  are  diluted  in  little  cups  of  ivory, 
made  on  purpose,  or  in  sea  shells,  with  water  in  which 
gum  arabic  and  sugar  candy  are  put.  For  instance, 
in  a  glass  of  water  put  a  piece  of  gum  as  big  as  a  wal¬ 
nut,  and  half  that  quantity  of  sugarcandy.  This  last 
hinders  the  colours  from  scaling  when  they  are  laid  on, 
which  they  generally  do  when  they  want  it,  or  the  vel¬ 
lum  is  greasy. 

This  gum  water  must  be  kept  in  a  neat  bottle  cork¬ 
ed  ;  and  you  never  must  take  any  out  of  it  with  a  pen¬ 
cil  that  has  colour  upon  it,  but  with  a  quill  or  some 
such  thing. 

Some  of  this  water  is  put  in  the  shell  rvith  the  co¬ 
lour  you  would  temper,  and  diluted  with  the  linger 
till  it  be  very  fine.  If  it  be  too  hard,  you  must  let  it 
soften  in  the  shell  with  the  said  water  before  you  dilute 
it.  Afterw'ards  let  it  dry  ;  and  do  thus  with  every  co¬ 
lour,  except  lily-green,  sap-green,  and  gamboge,  which 
must  be  tempered  with  fair  water  only.  But  ultrama¬ 
rine,  lake,  and  bistre,  are  to  be  more  gummed  than 
other  colours. 

If  you  make  use  of  sea  shells,  you  must  let  them 
steep  two  or  three  days  beforehand  in  water ;  then 
cleanse  them  in  boiling  hot  water,  mixed  with  vinegar, 
in  order  to  carry  off  a  certain  salt,  which  otherwise 
sticks  to  them,  and  spoils  the  colours  that  arc  put  to 
them. 

To  know  whether  colours  arc  sufliciently  gummed, 
you  have  nothing  to  do  but  to  give  a  stroke  of  the  pen¬ 
cil  upon  your  hand  when  they  are  diluted,  which  dries 
immediately  :  if  they  chap  and  scale,  there  is  too  much 
gum  ;  if  they  rub  out  by  passing  the  finger  over  them, 
there  is  too  little.  It  may  be  seen  likewise  when  the 
colours  are  laid  on  the  vellum,  by  passing  the  finger 
over  them.  If  they  stick  to  it  like  a  powder,  it  is  a 
sign  there  is  not  gum  enough,  and  more  must  be  put 
to  the  water  with  which  you  temper  them  ;  but  take 
care  you  do  not  put  too  much  ;  for  that  makes  the  co¬ 
lour  extremely  hard  and  dry.  It  may  be  known  like- 
rvisc  by  their  gluciness  and  brightness  :  so  the  more 
they  arc  gummed,  the  darker  they  paint  ;  and  when 
you  have  a  mind  to  give  a  greater  strength  to  a  colour 
than  it  has  of  itself,  you  have  nothing  to  do  but  to  give 
it  a  great  deal  of  gum. 

Provide  yourself  with  an  ivoi-y  pallet,  very  smooth, 
as  big  as  your  hand  ;  on  one  side  of  which  the  colours 
for  the  carnation,  or  naked  parts  of  a  picture,  are  to 
be  ranged  in  the  following  manner.  In  the  middle  put 
a  great  deal  of  white,  pretty  largely  spread  ;  because 
it  is  the  colour  most  made  use  of:  and  upon  the  edge, 
from  the  left  to  tlie  right,  place  the  following  colours  at 
a  little  distance  from  the  white. 


PAINTING. 

Masticot. 

Dutch  pink. 

Orpinient. 

Yellow  ochre. 

Green  composed  of  verditer,  Dutch  pink,  and 
white,  in  equal  quantities. 

Blue ;  made  of  ultramarine,  indigo,  and  white, 
to  a  great  degree  of  paleness. 

Vermilion. 

Carmine. 

Bistre,  and 

Black. 

On  the  other  side  of  llic  pallet,  spread  some  white 
in  the  same  manner  as  for  the  carnation.  And  when 
you  have  a  mind  to  paint  draperies,  or  other  things, 
place  near  the  white  the  colour  y  ou  would  make  them 
ol,  in  order  to  work,  as  shrill  be  shown  hereafter. 

The  use  of  good  pencils  is  a  great  matter.  In  or¬ 
der  to  make  a  good  choice,  wet  them  a  little  ;  and  if 
the  hairs  keep  clo.se  together  as  you  turn  them  upon 
the  finger,  and  make  but  one  point,  they  are  good  ; 
but  if  they  close  not  together,  but  make  several  points, 
and  some  are  longer  than  others,  they  are  good  for 
nothing.  When  they  are  too  sharp  pointed,  with  only 
four  or  five  liairs  longer  than  the  rest,  yet  closing  ail 
together,  they  arc,  notwithstanding,  good  j  but  they 
must  be  blunted  with  a  pair  of  sclssars,  taking  care  at 
the  .same  time  you  do  not  clip  away  too  much.  It  is 
proper  to  have  two  or  three  sorts  of  tlieni ;  tlie  largest 
for  laying  the  grounds  and  dead  colouring,  gnd  the 
smalle.st  for  finishing. 

To  bring  the  hairs  of  your  pencil  to  join  close  to¬ 
gether  and  make  a  good  point,  you  must  often  put  the 
pencil  just  between  your  lips  when  you  arc  at  work  ; 
moistening  and  pressing  it  close  with  the  tongue,  even 
when  there  is  colour  upon  it  •,  for  if  there  be  too  much, 
some  of  it  is  taken  off  by  this  means,  and  enongli  left 
-for  giving  fine  and  equal  touches.  ^  on  nceil  not  ap- 
preliend  this  will  do  you  any  harm.  None  of  the  co¬ 
lours  for  miniature,  except  orpiment,  wlicn  they  ary 
prepared,  have  either  ill  taste  or  ill  quality.  This  ex¬ 
pedient  must  especially  be  used  for  dotting,  and  for  fi¬ 
nishing,  particularly  the  naked  parts  of  a  picture,  that 
the  touches  may  be  neat  and  fair,  and  not  too  miitli 
charged  with  colour.  As  for  draperies  and  other 
things,  as  well  in  dc-ad  colouring  as  in  finisliiiig,  it  i< 
siiflicient,  in  order  to  make  the  hairs  ol  your  jx'ncil 
join  well,  and  to  unload  it  when  it  lias  too  mueli  co¬ 
lour,  to  draw  it  upon  the  edge  of  the  shell,  or  ujron 
the  paper  you  must  put  upon  your  work  to  rc-t  your 
iiand  on,  giving  some  strokes  opon  it  btfore  you  work 
upon  your  jiiece. 

'Vo  work  well  in  miniature,  you  muNt  do  it  in  a  room 
that  has  but  one  window,  and  fjv  yoiir-i  If  'ery  ne:»r  it, 
with  a  table  and  ile.sk  almost  as  high  as  the  window  j 
placing  vourself  in  such  a  manner,  that  the  liiHit  n'ay 
always  come  in  on  the  left  side,  and  never  forw..id  or 
on  the  right. 

\\  hen  you  would  lay  a  colour  on  all  part  equally 
strong,  as  for  a  ground,  vou  mu-t  make  sour  mi*  inrr 
in  shells,  and  put  in  enougli  for  the  lliiiu;  yon  <li  skmi 
to  painty  for  if  tin  n  be  not  enoneli,  it  i-  a  yn  at  rli.n  • 
but  tlio  colour  yon  ini.x  afterwards  i-  too  c* srl-  or 
lielit. 

K  k  ’ 
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Woric:ng.^  Sect.  III.  Of  Working. 

After  having  spoke  of  vellum,  peucils,  and  colours, 
let  us  now  show  how  they  are  to  be  employed.  In  the 
first  place,  then,  when  yon  would  paint  a  piece,  be  it 
carnation,  drapery,  or  any  thing  else,  you  must  begin 
by  dead-colouring ;  that  is  to  say,  by  laying  your  co¬ 
lours  on  with  liberal  strokes  of  the  pencil,  in  the 
smoothest  manner  you  can,  as  the  painters  do  in  oil  j 
not  giving  it  all  the  force  it  is  to  have  for  a  finishing 
that  is,  make  the  lights  a  little  brighter,  and  the  shades 
less  dark,  than  they  ought  to  be  j  because  in  dotting 
upon  them,  as  you  must  do  after  dead-colouring,  the 
colour  is  always  fortified,  and  would  at  last  be  too 
dark. 

There  are  several  ways  of  dotting  j  and  every  painter 
Las  his  own.  Some  make  their  dots  perfectly  I’ound  ; 
Olliers  make  them  a  little  longish  ;  others  hutch  by 
little  strokes  that  cross  each  other  every  way,  till  the 
work  appears  as  if  it  had  been  wrought  with  dots. 
This  last  method  is  the  best,  the  boldest,  and  the  soon¬ 
est  done  :  wherefore  such  as  would  paint  in  miniature 
ought  to  use  it,  and  to  inure  themselves  from  the  first 
to  dot  in  the  plump  and  the  soft  way  •,  that  is  to  say, 
where  the  dots  are  lost,  in  a  manner,  in  the  ground 
upon  which  you  work,  and  only  so  much  appears  as  is 
siiflieient  to  make  the  work  seem  dotted.  I'lie  hard 
and  the  dry  way  is  quite  the  reverse,  and  always  to  be 
avoided.  'I'his  is  done  by  ilotting  with  a  colour  much 
darker  than  your  ground,  and  when  the  pencil  is  not 
moistened  enough  with  the  colour,  which  makes  the 
work  seem  rough  and  uneven. 

Study  likewise  carefully  to  lose  and  drown  your  co¬ 
lours  one  in  another,  so  that  it  may  not  appear  where 
they  disjoin  j  and  to  this  end,  soften  or  allay  your 
touches  with  colours  that  partake  of  both,  in  such  sort 
that  it  may  not  ajipear  to  be  your  touches  which  cut 
and  disjoin  them.  By  the  word  citt,  we  are  to  under¬ 
stand  what  manifestly  separates  and  divides,  and  does 
not  run  in  and  blend  itself  with  the  neighbouring  co¬ 
lours  •,  v/hich  is  rarely  practised  but  upon  the  borders  of 
drapery. 

^Vhen  your  pieces  are  finished,  to  heighten  them  a 
little,  give  them  a  fine  air  j  that  is  to  say,  give,  upon 
the  extremity  of  the  lights,  small  touches  with  a  co¬ 
lour  yet  lighter,  which  must  be  lost  and  drowned  with 
the  I'est. 

\Vhen  the  colours  are  dry  upon  your  pallet  or  in 
your  shells,  in  order  to  use  them  they  must  be  diluted 
with  water.  And  when  you  perceive  they  want  gum, 
which  is  seen  when  they  easily  rub  oil’  the  hand  or  the 
vellum  if  you  give  a  touch  with  them  upon  either,  they 
must  be  tempered  with  gum  water  instead  of  pure  wa¬ 
ter,  till  they  are  in  condition. 

There  are  several  sorts  of  grounds  for  pictures  and 
portraltuies.  Some  are  wholly  dark,  composed  of 
bistre,  umbre,  and  Cologn  earth,  with  a  little  black 
and  white  ;  others  more  yellow,  in  which  is  mixed  a 
great  deal  of  ochre  j  others  grayer,  which  partake  of 
indigo.  Ill  order  to  paint  a  ground,  make  a  wash  of 
tlie  colour  or  mixture  you  would  have  it,  or  according 
to  that  of  the  picture  or  portraiture  you  would  copy  ; 
that  IS  to  say,  a  very  light  lay,  in  which  there  is  hardly 
any  thing  but  water,  in  order  to  soak  the  vellum. 
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Then  pass  another  lay  over  that,  somewhat  thicker,  and  of 
strike  it  on  very  smoothly  with  large  strokes  as  quick  Working, 
as  you  can,  not  touching  twice  in  the  same  place  before ' ' 
it  be  dry ;  because  the  second  stroke  carries  oft'  what 
has  been  laid  on  at  the  first,  especially  when  you  lean 
a  little  too  light  upon  the  pencil. 

Other  dark  grounds  are  likewise  made  of  a  colour 
a  little  greenish  ;  and  those  are  most  in  use,  and  the  pro- 
perest  to  lay  under  all  sorts  of  figures  and  portraitures ; 
because  they  make  the  carnation,  or  naked  parts  of  a 
picture,  appear  very  fine  j  are  laid  on  very  easily,  and 
there  is  no  occasion  to  dot  them,  as  one  is  often  obliged 
to  do  the  others,  w’hich  are  rarely  made  smooth  and 
even  at  the  first  j  w'hcreas  in  these  one  seldom  fails  of 
success  at  the  first  bout.  To  make  them,  you  must 
mix  black,  Dutch  pink,  and  white,  all  together  :  more 
or  less  of  each  colour,  according  as  you  would  have 
them  darker  or  lighter.  You  are  to  make  one  lay  very 
light,  and  then  a  thicker,  as  of  the  first  grounds.  You 
may  also  make  them  of  other  colours,  if  you  please  5 
but  these  are  the  most  common. 

When  you  paint  a  holy  person  upon  one  of  these 
grounds,  and  would  paint  a  small  glory  round  the 
head  of  your  figure,  you  must  not  lay  the  colour  too 
thick  in  that  part,  or  you  may  even  lay  none  at  all, 
especially  where  this  glory  is  to  be  very  bright ;  but 
lay  for  the  first  time  with  white  and  a  little  ochre 
mixed  together,  of  a  sufficient  thickness  ;  and  in  pro¬ 
portion  as  you  go  from  the  place  of  the  head,  put  a 
little  more  ochre ;  and  to  make  it  lose  itself,  and  die 
away  with  the  colour  of  the  ground,  hatch  with  a  free 
stroke  of  the  pencil,  following  the  round  of  the  glory 
sometimes  with  the  colour  of  which  it  is  made,  and 
sometimes  with  that  of  tlie  ground,  mixing  a  little 
white  or  oehre  with  the  last  when  it  paints  too  dark  to 
work  with  ;  and  do  this  till  one  be  insensibly  lost  ia 
another,  and  nothing  can  be  seen  to  disjoin  them. 

To  fill  an  entire  ground  with  a  glory,  the  brightest 
part  is  laid  on  with  a  little  ochre  and  white,  adding 
more  of  the  first  in  proportion  as  you  come  nearer  the 
edges  of  the  picture :  and  when  the  ochre  is  not  strong 
enough  (for  you  must  always  paint  darker  and  darker), 
add  gall  stone,  afterwards  a  little  carmine,  and  lastly 
bistre.  This  first  laying,  or  dead  colouring,  is  to  be 
made  as  soft  as  possible  j  that  is  to  say,  let  these  sha¬ 
dowings  lose  themselves  in  one  another  without  gap  or 
intersection.  Then  the  way  is  to  dot  upon  them  with 
the  same  colours,  in  order  to  drown  the  whole  tose- 
tlier ;  which  is  pretty  tedious,  and  a  little  dinicult, 
espeeially  when  there  are  clouds  of  glory  on  the 
ground.  Their  lights  must  be  fortified  in  proportion 
as  you  remove  from  the  figure,  and  finished  as  the 
rest,  by  dotting  and  rounding  the  clouds  ;  the  bright 
and  obscure  parts  of  which  must  run  Insensibly  into  one 
another. 

For  a  day  sky,  take  ultramarine  and  a  good  deal  of 
white,  and  mix  them  together.  With  this  make  a  lay, 
as  smooth  as  you  can,  with  a  large  pencil  and  liberal 
strokes,  as  for  grounds  •,  applyiiur  it  paler  and  paler 
as  you  descend  towards  the  horizon  ■,  which  must  be 
done  with  vermilion  or  red  lead,  and  with  white  of 
the  same  strength  with  that  wlu're  the  sky  ends,  or 
something  less  ;  making  this  blue  lose  itself  in  the  red, 
which  you  bring  doivn  to  the  skirts  of  the  earth,  or 
tops  of  houses  j  mixing  towards  the  end  gall  stone  and 
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Of  a  good  deal  of  white,  in  such  a  manner  that  the  mlx.- 
■Working.  tm-g  l,e  still  paler  than  the  former,  without  any  visible 
intersection  or  parting  between  all  these  colours  of  the 
sky. 

W  hen  there  are  clouds  In  the  sky,  you  may  spare 
the  places  where  they  are  to  be  •,  that  is  to  say,  you 
need  not  lay  on  any  blue  there,  but  form  them,  if  tliey 
are  reddish,  with  vermilion  gall  stone  and  white,  with 
a  little  indigo  j  and  if  they  are  more  upon  the  black, 
put  in  a  good  deal  of  the  last  5  painting  the  lights 
of  one  and  the  other  w'ith  masticot,  vermilion,  and 
white,  more  or  less  of  any  of  these  colours,  according 
to  the  strength  you  would  give  them,  or  according  to 
that  of  the  original  you  copy  •,  rounding  the  whole  as 
you  dot  ;  for  it  is  a  difficult  matter  to  lay  them  very 
smooth  at  the  first  painting :  and  if  the  sky  is  not  even 
enough,  you  must  dot  it  also. 

It  is  at  your  pleasure  to  exempt  the  places  of  the 
clouds,  for  you  may  lay  them  upon  the  ground  of  the 
sky  ;  heightening  the  bright  parts  by  putting  a  good 
deal  of  white,  and  fox’tifying  the  shadows  by  using  less. 
This  is  the  shortest  way. 

A  night  or  stormy  sky.  Is  done  with  indigo,  black, 
and  white,  mixed  together  j  which  is  laid  as  for  a 
day  sky.  To  this  mixture  must  be  added  ochre,  vermi¬ 
lion,  or  brown  red,  for  the  clouds  5  the  lights  of  which 
are  to  be  of  masticot  or  red  lead,  and  a  little  white, 
now  redder,  now  yellower,  at  discretion.  And  when 
it  Is  a  tempestuous  sky,  and  lightning  appears  in 
some  places,  be  it  blue  or  red,  it  is  to  be  done  as  in 
a  day  sky,  drowning  and  losing  the  whole  together 
at  the  fii'st  forming  or  dead  colouring,  and  at  the 
finishing. 

Sect.  IV.  Of  Draperies. 

To  paint  a  blue  drapery,  put  ultramarine  near  the 
white  upon  your  pallet ;  and  mix  a  part  of  the  one 
with  the  other,  till  it  makes  a  fine  pale,  and  has  a  body. 
With  this  mixture  you  must  form  the  brightest  parts  j 
and  then  adding  more  ultramarine,  form  such  as  are 
darker  j  and  go  on  after  this  manner  till  you  come  to 
the  deepest  plaits  and  the  thickest  shades,  where  you 
must  lay  pure  ultramarine  :  and  all  this  must  be  done 
as  for  a  first  forming  or  dead  colouring ;  that  is  to  say, 
laying  the  colour  on  with  free  strokes  of  the  pencil, 
yet  as  smooth  as  you  can  ;  losing  the  lights  in  the  sha¬ 
dows  with  a  colour  neither  so  pale  as  the  light  nor 
so  dark  as  the  shades.  Then  dot  with  the  same  colour 
as  in  the  first  forming,  but  a  small  matter  deeper  ; 
that  the  dots  may  be  fairly  seen.  All  the  parts  must 
be  drowned  one  in  another,  and  the  plaits  appear  with¬ 
out  Intersection.  When  the  ultramarine  is  not  dark 
enough  to  make  the  deeper  shadows,  how  well  soever 
it  he  gummed,  mix  a  little  indigo  with  it  to  finish 
them.  And  when  the  extremities  of  the  lights  are  not 
bright  enough,  heighten  them  with  white  and  a  very 
little  ultramarine. 

A  drapery  of  carmine  is  done  in  the  same  manner 
as  the  blue  \  except  that  in  the  darkest  places  there 
is  to  be  a  lay  of  pure  vermilion,  belorc  you  dead 
colour  with  carmine,  which  must  be  applied  at  lop  ', 
and  in  the  strongest  shades,  it  must  be  gummed  very 
much.  To  deepen  it  the  more,  mix  a  little  bistre  with 
it. 
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There  is  likewise  made  another  red  drapery,  which  Of 
is  first  drawn  with  vermilion,  mixing  white  with  it  HrHjMries 
to  dead  colour  the  bright  places,  laying  it  pure  and  ^  ” 
unmixed  for  those  that  are  darker,  and  adding  car¬ 
mine  for  the  grand  shades.  It  is  finished  afterwards, 
like  other  draperies,  with  the  same  colours.  And  when 
the  carmine  with  the  vermilion  do  not  darken  enough, 
work  with  the  first  alone,  but  only  in  the  deepest  of  the 
shades. 

A  drapery  of  lake  Is  made  In  the  same  manner  with 
that  of  carmine  5  mixing  a  good  deal  of  white  with  it 
for  the  bright  places,  and  very  little  for  those  that  are 
dark.  It  is  finished  likewise  with  dotting  j  but  you 
have  nothing  to  do  with  vermilion  in  it. 

Violet  draperies  are  likewise  done  after  this  manner  ; 
after  making  a  mixture  of  carmine  and  ultramarine, 
putting  always  white  for  the  bright  parts.  If  you 
would  have  your  violet  be  columbine  or  dove  colour, 
there  must  be  more  carmine  than  ultramarine  :  but  if 
you  would  have  it  bluer  and  deeper,  put  more  ultra- 
marine  than  carmine. 

A  drapery  is  made  of  a  flesh  colour,  beginning 
with  a  lay  made  of  white,  vermilion,  and  very  pale 
lake  ;  and  making  the  shades  with  the  same  colours, 
using  less  white  in  them.  This  drapci’y  must  be  very 
pale  and  tender,  because  the  stuff  of  this  colour  is 
thin  and  light  j  and  even  the  shades  of  it  ought  not  to 
be  deep. 

To  make  a  yellow  drapery,  put  a  lay  of  masticot 
over  all ;  then  one  of  gamboge  upon  that,  excepting 
the  briohtest  places,  where  the  masticot  must  be  left 
entire  ;  the  dead  colour  with  ochre,  mixed  with  a 
little  gamboge  and  masticot,  putting  more  or  less  of 
the  last  according  to  the  strength  of  the  shades.  And 
when  these  colours  do  not  darken  enough,  add  gall 
stone.  And  gall  stone  pure  and  unmixed  is  used  for 
the  thickest  shades  •,  mixing  a  little  bistre  with  it,  if 
there  be  occasion  to  make  them  still  darker.  ^  ou 
finish  by  dotting  with  the  same  colours  you  dead-co¬ 
loured  with,  and  losing  the  lights  and  the  shades  in  one 
another. 

If  you  put  Tsiaples  yellow,  or  Dutch  pink,  in  lieu  of 
masticot  and  gamboge,  you  will  make  another  sort  of 
yellow. 

The  green  drapery  is  made  by  a  general  lay  of  ver- 
diter ;  with  which,  if  you  find  it  too  blue,  mix  masti¬ 
cot  for  the  lights,  and  gamboge  for  the  shades.  .Vlter- 
wards  add  to  this  mixture  lily-green  or  sap-green,  to 
shadow  with  5  and  as  the  shades  are  thicker,  put  more 
of  these  last  greens,  and  even  work  with  tlieiii  pure  .and 
unmixed  where  they  are  to  be  extremely  dark.  A  ou 
finish  with  the  same  colours,  a  little  darker. 

lly  putting  more  yellow,  or  more  blue,  in  these  co¬ 
lours,  you  may  make  dilVerenl  sorts  of  green  a^  you 
please. 

'I’o  make  a  black  drapei-y,  you  dead  colour  with 
black  and  white,  and  finish  with  the  -.ime  colour,  put¬ 
ting  more  black  as  the  shades  are  thicker  j  and  foi 
the  darkest,  mix  indigo  with  it,  es|Mrinlly  when  you 
would  have  the  drapei-y  ap|H-ar  like  velvet.  ^  ou  may 
always  give  some  looehes  with  a  hrighler  colour,  to 
heighten  the  lii  lits  of  any  drapery  what  never. 

\  while  woollen  drapery  is  made  by  a  lay  of  white, 

In  which  there  must  lie  a  very  small  matter  of  oebre, 
orpimeut,  or  gall  stotu ,  that  it  may  look  .1  litti*  'el- 
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Of  lowisli.  Then  dead-colour,  and  finish  the  shades  with 
Draperies,  blue,  p,  little  black,  white,  and  bistre  5  putting  a  great 
deal  of  the  last  in  the  darkest. 

The  light  gray  is  begun  with  black  and  white,  and 
finished  with  the  same  colour  deeper. 

For  a  brown  drapery,  make  a  lay  of  bistre,  wliite, 
and  a  little  brown  red  and  shadow  with  this  mixture, 
made  a  little  darker. 

There  arc  other  draperies  called  variable,  because 
the  lights  are  of  a  dilferent  colour  from  the  shades. 
These  are  mostly  used  for  the  vestments  of  angels,  for 
young  and  gay  people,  for  scarfs  and  other  airy  attire, 
admitting  of  a  great  many  folds,  and  flowing  at  the 
pleasure  of  the  wind.  The  most  common  arc  the 
violets  :  of  which  they  make  two  sorts  •,  one,  where 
the  lights  arc  blue  j  and  the  other,  where  they  are 
yellow.  ' 

For  the  first,  put  a  lay  of  ultramarine  and  very  pale 
white  upon  the  lights;  and  shadow  with  carmine,  ul¬ 
tramarine,  and  white,  as  for  a  drapery  wholly  violet ; 
so  that  only  the  grand  lights  appear  blue,  ’iet  they 
must  be  dotted  witli  violet,  in  which  there  is  a  great 
deal  of  white,  .and  lost  insensibly  in  the  shades. 

The  other  is  done  by  putting  upon  the  lights  only, 
instead  of  blue,  a  lay  of  mastlcot ;  working  the  rest 
RS  in  the  draperv  .all  violet,  excepting  that  it  must 
be  dotted,  and  the  light  parts  blended  with  the  sha¬ 
dowy,  that  is,  the  yellow  with  the  violet,  with  a  little 
gamboge. 

The  carmine  red  Is  done  like  the  last ;  that  is,  let 
the  lights  be  done  with  masticot,  and  the  shades  with 
-carmine }  and  to  lose  the  one  in  the  other,  make  use  ol 
gamboge. 

The  lake  red  is  done  like  that  of  carmine. 

The  green  is  done  as  the  lake  :  always  mixing  ver- 
diter  with  lily  or  sap  green,  to  m.ake  the  shades  ;  which 
arc  not  very  dark. 

Several  other  sorts  of  draperies  may  be  made  at  dis¬ 
cretion,  .always  taking  care  to  preserve  the  union  of 
the  colours,  not  only  In  one  sort  of  cloth  or  so,  but 
also  in  a  group  of  several  figures  ;  avoiding,  as  much 
as  the  subject  will  allow,  the  putting  of  blue  near  the 
colour  of  fire,  of  green  against  black  ;  and  so  of  other 
colours  which  cut  and  disjoin,  and  whose  union  is  not 
kind  enough. 

Several  other  draperies  are  made  of  foul  colours,  as 
brown  red,  bistre,  indigo,  &c.  and  all  in  the  same 
manner.  Likewise  of  other  colours,  simple  and  com¬ 
pound  ;  the  agreement  between  which  is  alw.ays  to  be 
minded,  that  the  mixture  may  produce  nothing  harsh 
and  disagreeable  to  the  eye.  No  certain  rule  can  be 
laid  down  for  this.  The  force  and  ell’eet  of  your  co¬ 
lours  arc  only  to  be  known  from  use  and  experience, 
.and  you  must  work  according  to  that  knowledge. 

Linen  cloths  arc  done  thus  :  After  drawing  the 
plaits  or  folds,  as  is  done  in  a  drapei-y,  put  a  lay 
of  white  over  .all  ;  then  dead  colour,  and  finish  the 
shades  with  a  mixture  of  ultramarine,  black,  and 
while,  using  more  or  less  of  the  last,  according  to 
their  strength  or  tenderness  ;  and  in  the  greatest 
deepenings  put  bistre,  mixed  with  a  little  white  ; 
giving  only  some  touches  of  this  mixture,  and  even 
of  pure  bistre,  upon  the  extremities  of  the  greatest 
shadows,  where  the  folds  must  be  drawn,  and  lost  with 
the  rest. 


They  may  be  done  in  another  manner,  by  making  of 
a  general  lay  of  this  mixture  of  ultramarine,  black,  Draperre; 
and  very  pale  white  ;  and  dead  colour  (as  has  been  said 
before)  with  the  same  colour,  but  a  little  deeper.  And 
when  the  shades  are  dotted  and  finished,  heighten  the 
lights  with  pure  white,  and  lose  them  with  the  deep¬ 
enings  of  the  linen.  But  of  whatever  sort  you  make 
them,  when  they  are  finished,  you  must  give  a  yellowish 
teint  of  orpiment  and  Avhite  to  certain  places ;  laying  it 
lightly  on,  and  as  it  were  in  ivater ;  so  that  Avhat  is 
underneath  may,  notAvithstandIng,  plainly  appear,  as 
well  the  shadoAVs  as  the  dotting. 

YelloAV  linen  cloth  is  done  by  putting  a  lay  of  Avhite, 
mixed  Avith  a  little  ochre.  Then  form  and  finish  the 
shades  Avith  bistre,  mixed  Avith  Avhite  and  ochre  j  and 
in  the  thickest  shades  use  pure  bistre  ;  and  before  you 
finish,  give  some  telnts  here  and  there  of  ochre  and 
Avhite,  and  others  of  Avhltc  and  ultramarine,  as  Avell 
upon  the  shades  as  the  lights ;  but  let  them  be  very 
bright :  and  drown  the  whole  together  in  dotting,  and 
it  Avill  look  finely.  As  you  finish,  heighten  the  extre¬ 
mities  of  the  lights  Avith  mastlcot  and  Avhite.  You  may 
add  to  this  sort  of  linen,  as  Avell  as  to  the  Avhite,  cer¬ 
tain  bars  from  space  to  space,  as  in  Turkey  mantuas  ; 
that  is,  small  stripes  blue  and  red  Avith  ultramarine  and  « 

carmine  ;  one  of  red  betAveen  tAVo  of  blue,  very  bright 
and  clear  upon  the  lights,  and  deeper  upon  the  shades. 

Virgins  are  pretty  often  dressed  Avith  veils  of  this  sort 
(by  Popish  painters),  and  scarfs  of  this  kind  are  put 
about  necks  that  are  bare  ;  because  they  become  the 
teint  mighty  Avell. 

If  you  Avould  have  both  these  sorts  of  linen  transpa¬ 
rent,  and  the  stufl’  or  other  thing  that  is  beneath  ap¬ 
pear  through  them,  make  the  first  lay  for  them  very 
light  and  clear,  and  mix  in  the  colour  lo  shadoAV  Avith, 
a  little  of  that  Avhich  is  underneath,  especially  toAvards 
the  end  of  the  shades ;  and  only  do  the  extremities  of 
the  lights,  for  the  yelloAV,  Avith  mastlcot  and  Avhite 
and  for  the  Avhite,  Avith  pure  Avhlte. 

d'liey  may  be  done  in  another  manner,  especially 
Avhen  you  Avould  liaA'c  them  altogether  as  clear  as  mus¬ 
lin,  laAvn,  or  gauze.  To  this  end  form  and  finish  Avhat 
is  to  be  beneath,  as  if  nothing  Avas  to  be  put  over  it. 

Tiien  mark  out  the  light  and  clear  folds  with  Avhile  or 
mastlcot ;  and  a  shadoAvy  Avith  bistre  and  Avhite,  or  with 
black,  blue,  and  Avhite,  according  to  the  colour  you 
Avould  make  them  off;  making  the  rest  somewhat  faint¬ 
er  :  yet  this  is  not  necessary  but  for  the  parts  that  arc 
not  to  be  so  clear. 

Crape  is  done  the  same  Avay  ;  excepting  that  the 
folds  of  the  shades  and  the  lights,  and  the  borders  too, 
are  to  be  marked  out  Avith  little  filaments  of  black  up¬ 
on  Avhat  is  undcnieath  ;  Avhich  Is  likcAvise  to  be  finished 
befondnind. 

AVhen  you  Avould  make  a  stuff  like  a  Avatered 
tabby,  make  the  waves  upon  it  Avith  a  colour  a  lit¬ 
tle  lighter,  or  a  little  darker,  in  the  lights  and  the 
shades. 

There  is  a  manner  of  touching  draperies  Avhieh  di¬ 
stinguishes  the  silken  from  the  Avoollen,  The  last  are 
more  terrestrial  and  sensible  ;  the  others  more  light 
and  fading.  But  it  must  be  observed,  that  this  is  an 
cfl'ect  Avhich  depends  partly  upon  the  stulT  and  partly 
uj)on  the  colour  ;  and  for  the  employing  these  in  a 
manner  suitable  to  the  subjects  and  the  deepenings  oi 

painting,  ' 
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Of  painting,  we  shall  here  touch  upon  their  different  quali- 
Draperies.  ties. 

We  have  no  colour  which  partakes  more  of  light, 
nor  which  comes  nearer  the  air,  than  white  j  which 
shows  it  to  be  fickle  and  fleeting.  It  may,  nevertheless^ 
be  held  and  brought  to  by  some  neighbouring  co¬ 
lour,  more  heavy  and  sensible,  or  by  mixing  them  toge¬ 
ther. 

Blue  is  a  most  fleeting  colour  :  and  so  we  see,  that 
the  sky  and  the  remotest  views  of  a  picture  are  of  this 
colour  ;  but  it  will  become  lighter  and  fickler  in  propor¬ 
tion  as  it  is  mixed  with  white. 

Bure  black  is  the  heaviest  and  most  terrestrial  of  all 
colours  j  and  the  more  of  it  you  mix  with  others,  the 
nearer  you  bring  them  to  the  eye. 

Nevertheless,  the  different  dispositions  of  black  and 
white  make  also  their  effects  different:  for  white  often 
makes  black  disappear,  and  black  brings  white  more 
into  view  j  as  in  the  reflection  of  globes,  or  other  fi¬ 
gures  to  be  made  round,  where  there  are  always  parts 
that  fly  as  it  were  from  the  eye,  and  deceive  it  by  the 
craft  of  art :  and  under  the  white  are  here  comprehend¬ 
ed  all  the  light  colours  j  as  under  the  black,  all  the 
heavy  colours. 

Ultramarine  is  then  soft  and  light. 

Ochre  is  not  so  much  so. 

Masticot  is  very  light ;  and  so  Is  verditer. 

Vermilion  and  tarmine  eome  near  this  quality. 

Orpiment  and  gamboge  not  so  near. 

Lake  holds  a-certain  mean,  rather  soft  than  rough. 

Dutch  pink  is  an  indifferent  colour,  easily  taking 
the  qiiality  of  others.  So  it  is  made  terrestrial  by 
mixing  it  with  colours  that  are  so  j  and,  on  the  con¬ 
trary,  the  most  light  and  fleeting  by  joining  it  with 
white  or  blue. 

Browm  red,  umber,  dark  greens,  and  bistre,  are  the 
heaviest  and  most  terrestrial,  next  to  black. 

Skilful  painters,  who  understand  perspective,  and 
the  harmony  of  colours,  always  observe  to  jjlace  ibe 
dark  and  sensible  colours  on  the  fore  parts  of  their 
pictures  j  and  the  most  light  and  fleeting  they  use  for 
the  distances  and  remote  views.  And  as  for  the  union 
of  colours,  the  different  mixtures  that  may  be  made  of 
them  will  learn  you  the  friendship  or  antij)athy  they 
have  to  one  another.  And  upon  this  you  must  take 
your  measures  for  placing  them  with  such  agreement 
as  shall  please  the  eye. 

For  the  doing  of  lace,  French  points,  or  other  things 
of  that  nature,  put  over  all  a  lay  of  blue,  black,  and 
white,  as  for  linen  j  then  heighten  the  llowerwork  with 
pure  white:  afterwards  make  the  shades  above  with  the 
first  colour,  and  finish  them  with  the  same.  hen  they 
are  upon  the  carnation  or  naked  parts  of  a  picture,  or 
upon  anv  thing  else  that  you  would  show  through  an¬ 
other,  finish  what  is  beneath,  .as  if  nothing  was  to  be 
put  over  it  :  and  at  top,  make  the  points  or  lace  with 
pure  white,  shadowing  and  finishing  them  with  the  other 
mixture. 

If  you  would  paint  a  fur,  you  must  begin  with  a  kind 
of  drapery,  done,  if  it  be  dark,  with  bistre  anil  white, 
making  the  shadowings  of  the  same  colour,  with  less 
white.  If  the  fur  he  white,  do  it  with  blue,  white, 
and  a  little  bistre.  And  when  this  licginnintr,  or  first 
forming,  is  done,  instead  of  dotting,  draw  small  strokc.s, 
t  iming,  now  In  one  manner,  now  In  another,  accord- 
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ing  to  the  course  and  flatting  of  the  hair.  Heighten  of 
the  lights  of  dark  furs  with  ochre  and  white,  and  of  the  Carnations, 
other  with  white  and  a  little  blue.  V”  ' 

For  doing  a  building,  if  it  be  of  stone,  take  indigo, 
bistre  and  white,  with  wblcli  make  the  beginning  or 
first  form  of  it  5  and  for  shadowing  it,  put  less  of  this 
last ;  and  more  bistre  than  indigo,  according  to  the  co¬ 
lour  of  the  stone  you  would  paint.  To  these  you  may 
likewise  add  a  little  ochre,  both  for  tlie  forming  and 
the  finishing.  But  to  make  it  finer,  you  must  give, 
here  and  there,  especially  for  old  fabrics,  blue  and 
yellow  teints,  some  with  ochre,  others  with  ultramarine, 
mixing  always  white  with  them,  whether  before  the  first 
forming,  provided  they  appear  through  the  draught,  or 
whether  upon  it,  losing  or  drowning  them  with  uie  rest 
when  you  finish. 

When  the  building  is  of  wood,  as  there  are  many 
sorts,  it  is  done  at  discretion  ;  but  the  most  ordinary 
way  is  to  begin  or  first  form  with  ochre,  bistre,  and 
white,  and  finish  without  white,  or  with  very  little  ; 
and  if  the  shades  are  deep,  with  pure  bistre.  In  the 
other  they  add  sometimes  vermiliou,  sometimes  green 
or  black  j  in  a  word,  just  according  to  the  colour  they 
would  give  it  j  and  they  finish  with  dotting,  as  in  dra¬ 
peries  and  every  thing  else. 

Sect.  V.  Of  Cartiailons,  or  the  naked  parts  of  a 
Painting. 

There  are  in  carnation  so  many  different  colour¬ 
ings,  that  it  would  be  a  diffioult  thing  to  give  general 
rules  upon  so  variable  a  subject.  Nor  are  they  mind¬ 
ed,  when  one  has  got,  by  custom  and  practice,  some 
habit  of  working  easily  :  and  such  as  arc  arrived  to 
this  degree,  employ  themselves  in  copying  their  oii-. 
ginals,  or  else  they  work  upon  their  idea'-',  without 
knowing  bow  :  insomuch  that  the  most  skilful,  who 
do  it  with  less  reflection  and  pains  than  others,  would 
likewise  be  more  put  to  it  to  give  an  account  ot  their 
maxims  and  knowledge  in  the  matter  of  painting,  if 
they  were  to  be  asked  what  colours  they  maile  use  of 
for  such  and  such  a  colouring,  a  tcint  here,  and  anothci 
there. 

Nevertheless,  as  beginners  want  .some  instruction  at 
die  first,  wc  will  show  In  general  alter  what  inanntr  se¬ 
veral  carnations  are  to  he  done. 

In  the  first  place,  .\ftcr  having  drawn  your  figure 
with  carmine,  and  ordered  your  pifte',  ajiply  tor  wo¬ 
men  and  ehihlren,  and  generally  tor  all  tender  colour¬ 
ings,  a  lay  ol  white,  mi.xed  with  a  very  little  ol  the 
blue  made  lor  faces,  of  wliiili  we  have  told  the  compo¬ 
sition  ;  hut  let  it  hardly  tie  a  *  11. 

And  for  men,  iii.-tead  of  blue,  they  put  In  this  firet 
lav  a  little  vermilion  ;  and  when  they  arc  old,  a  little 
ochre  Is  mixed  with  it. 

.Vfterwards  follow  all  the  fraei  s  with  vermilion, 
carmiiu-,  and  wlille,  niixi-d  toeetlier  ;  and  begin  all 
the  shades  with  thi-  mixture',  adding  wiiite  in  propor¬ 
tion  as  Ihev  are  wea'rfr;  am!  putting  hut  little  in  llif 
darkest,  and  none,  in  a  manner,  in  e- rtaiii  plavt  ; 
where  strong  touches  arc  to  Ik'  given  .  for  iir-tance,  in 
the  corner  ol  the  eve;  under  the  n-  .  ;  at  lli®  car  •- 
under  the  chin  ;  in  the  -i  parntions  ot  the  ^  lu 

all  joints;  at  the  comers  ol  the  n.aiK  ;  .ml  pcnrraiiv 
itt  every  part  where  you  W'’'.!!d  rwaifc  cut  w^arati  'is 
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in  staJes  tliat  are  obscure.  Neither  need  you  fear  to 
give  to  those  places  all  the  force  and  strength  they 
ought  to  have  as  soon  as  you  begin  or  first  form  them, 
because  in  working  at  top  with  green,  the  red  you  have 
put  there  is  always  weakened. 

After  having  begun,  or  first  formed,  or  dead-colour¬ 
ed,  with  red,  make  blue  teints  with  ultramarine  and  a 
great  deal  of  white,  upon  the  parts  which  fly  from  the 
es’e  j  that  is  to  say,  upon  the  temples ;  under  and  in 
the  corners  of  the  eyes  j  on  both  sides  the  mouth,  above 
and  below  ;  a  little  upon  the  middle  of  the  forehead ; 
between  the  nose  and  the  eyes  5  on  the  side  of  the 
cheeks ;  on  the  neck  and  other  places  where  the  flesh 
assumes  a  bluish  cast.  Yellowish  teints  are  likewise 
made  with  ochre  or  orplment,  and  a  little  vermilion 
mixed  with  white,  under  the  eyebrows,  on  the  sides  of 
the  nose  towards  the  bottom,  a  little  underneath  the 
cheeks,  and  upon  the  other  parts  which  rise  and  come 
nearer  the  eye.  It  Is  especially  from  these  teints  that 
the  natural  complexion  is  to  be  observed,  in  order  to 
catch  it  j  for  painting  being  an  imitation  of  nature, 
the  perfection  of  the  art  consists  in  the  justness  and 
simplicity  of  the  representation,  especially  in  face  paint¬ 
ing. 

When,  therefore,  you  have  done  your  first  lay,  your 
dead-colouring,  and  your  teints,  you  must  w'ork  upon 
the  shades,  dotting  tvith  green  for  the  carnations  or 
naked  parts,  mixing,  according  to  the  rule  we  have 
given  for  the  teints,  a  little  blue  for  the  parts  which 
fly  from  the  eve  j  and,  on  the  other  hand,  making  it 
a  little  yellower  for  those  that  are  more  sensible  j  that 
is  to  say,  which  rise,  and  come  nearer  the  eye  :  and 
at  the  .end  of  the  shades,  on  the  side  of  the  light,  you 
must  blend  and  lose  your  colour  Insensibly  in  the 
ground  of  the  carnation  with  blue,  and  then  with  red, 
according  to  the  places  where  you  paint.  If  this  mix¬ 
ture  of  green  does  not  work  dark  enough  at  first,  pass 
over  the  shades  several  times,  now  with  red,  and  now 
with  green  j  always  dotting  :  and  this  do  till  they  are 
as  they  should  be. 

And  if  you  cannot  with  these  colours  give  the  shades 
all  the  force  they  ought  to  have,  finish,  in  the  darkest, 
with  bistre  mixed  with  orpiment,  ochre,  or  vermilion, 
and  sometimes  with  pure  bistre,  according  to  the  co¬ 
louring  you  would  make,  but  lightly,  laying  on  your 
colour  very  clear. 

You  must  dot  upon  the  clear  and  bright  places  with 
a  little  vermilion  or  carmine,  mixed  with  much  white, 
and  a  very  small  matter  of  ochre,  in  order  to  lose  them 
with  the  shadowy,  and  to  make  the  teints  die  away  in¬ 
sensibly  Into  one  another  j  taking  care,  as  you  dot,  or 
hatch,  to  make  your  strokes  follow  the  tui'nings  and 
windings  of  the  fleshy  parts.  For  though  the  rule  be 
to  cross  always,  this  dotting  or  hatching  ought  to  ap¬ 
pear  a  little  more  here,  because  it  rounds  the  parts. 
And  as  this  mixture  might  make  a  colouring  too  red, 
if  it  was  always  to  be  used,  they  work  likewise  in 
eveiy  part,  to  blend  the  teints  and  the  shades  with 
blue  and  a  little  green,  and  much  white,  so  mixed  as 
to  be  very  pale  j  excepting,  nevertheless,  that  this 
colour  must  not  be  put  upon  the  cheeks,  nor  upon  the 
extremities  of  the  clear  parts,  no  more  than  the  other 
mixture  upon  these  last,  which  must  be  left  with  all 
their  light ;  as  certain  places  of  the  chin,  of  the  nose, 
.and  of  the  forehead,  and  upon  the  cheeks  j  which,  and 
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the  cheeks,  ought  nevertheless  to  be  redder  than  the  Of 
rest,  as  well  as  the  feet,  the  hollows  of  the  hands,  and  Carnation 
the  fingers  of  both.  '  '  ~ 

Observe,  that  these  two  last  nnxtures  ought  to  be  so 
pale,  that  the  work  shall  hardly  be  visible  •,  for  they 
serve  only  to  soften  it  j  to  unite  tlie  teints  with  one 
anotl’.er,  and  the  shades  with  the  lights,  and  to  drown 
the  traces.  Care  must  likewise  be  tak*  n  that  you  work 
not  too  much  with  the  red  mixture  upon  the  blue 
teints,  nor  with  the  blue  upon  the  others  ;  but 
change  the  colour  from  time  tc  time,  when  you  per¬ 
ceive  it  works  too  blue  or  too  red,  till  the  work  be  fi¬ 
nished. 


Tlie  white  of  the  eyes  must  be  shadowed  with  this 
same  blue,  and  a  little  flesh  colour  j  and  the  corners,  on 
the  side  of  the  nose,  with  vermilion  and  white  ;  giving 
them  a  little  touch  of  carmine.  The  whole  is  softened 
with  this  mixture  of  vermilion,  carmine,  Avhite,  and  a 
very  small  matter  ef  ochre. 

The  apples  or  balls  of  the  eyes  are  done  with  the 
mixture  of  ultramarine  and  white  ;  the  last  prevailing 
a  little  j  adding  a  little  bistre,  if  they  are  yellowish  j  or 
a  little  black,  if  they  are  gray.  Make  the  little  black 
circle  in  the  middle,  called  the  crystal  of  the  eye  ;  and 
shadow  the  balls  with  indigo,  bistre,  or  black,  accord¬ 
ing  to  the  colour  tliey  are  of  j  giving  to  each  a  small 
touch  of  pure  vermilion  round  the  ciystal  j  which  must 
be  lost  w’ith  the  rest  at  the  finishing.  This  gives  viva¬ 
city  to  the  eye. 

The  round  or  circumference  of  the  eye  is  done  with 
bistre  and  carmine  j  that  is  to  say,  the  slits  or  partings, 
and  the  eyelids,  when  they  are  large  and  bold  j  espe¬ 
cially  the  upper  ones  j  which  must  afterwards  be  soft¬ 
ened  with  the  red  or  blue  mixtures  we  have  mention¬ 
ed  before,  to  the  end  they  may  he  lost  in  one  another, 
and  nothing  seem  intersected.  When  this  is  done,  give 
a  little  toucli  of  pure  white  upon  the  crystal,  on  the  side 
of  the  lights.  This  makes  the  eye  shine,  and  gives  life 
to  it. 

The  month  is  dead  coloured  with  vermilion,  mixed 
witli  white and  finished  with  carmine,  which  is  soft¬ 
ened  as  the  rest.  And  when  the  carmine  does  not  work 
dark  enough,  mix  a  little  bistre  with  it.  This  is  to  be 
understood  of  the  corners  in  the  separation  of  the  lips 
and  particularly,  of  certain  mouths  half  open. 

The  hands,  and  all  the  other  parts  of  carnation,  are 
done  in  the  same  manner  as  the  faces  ;  observing,  that 
the  ends  of  the  fingers  be  a  little  redder  than  the  rest. 
AVhen  your  whole  work  is  formed  and  dotted,  mark 
the  separations  of  all  the  parts  with  little  touches  of 
carmine  and  orpiment  mixed  together,  as  well  in  the 
shadowy  as  the  light  places  ;  but  a  little  deeper  and 
stronger  in  the  first,  and  lose  them  in  the  rest  of  the 
carnation. 

The  eyebrows  and  the  heard  arc  dead-coloured,  as 
are  the  shades  of  carnations  j  and  finished  with  bistre, 
ochre,  or  black,  according  to  the  colour  they  are  of, 
drawing  them  by  little  strokes  the  way  they  ought  to 
go  j  that  is  to  say,  give  them  all  the  nature  of  hair. 
The  lights  of  them  must  he  heightened  with  ochre  and 
bistre,  a  little  vermilion,  and  much  white. 

For  the  hair  of  the  head,  make  a  lay  of  bistre,  ochre, 
and  white,  and  a  little  vermilion.  When  it  is  very 
dark  coloured,  use  black  instead  of  ochre.  Afterwards 
form  the  shadowy  parts  with  the  same  colours,  putting 

less 
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■  Of  less  vliitc  in  them  ;  and  finisli  with  pure  bistre,  or  m’-- 
Camations.  ed  with  ochre  or  black,  by  small  strokes  very  fine,  and 
close  to  each  other,  waving  and  buckling  them  accord¬ 
ing  to  the  curling  of  the  hair.  The  liglit  parts  must 
also  be  heightened  by  little  strokes  with  ochre  or  or- 
piment,  white,  and  a  little  vermilion.  After  which,  lose 
the  lights  and  the,  shades  in  each  other,  by  working 
sometimes  with  a  dark  and  sometimes  with  a  light  co¬ 
lour. 

And  for  the  hair  about  the  forehead,  tlirongh  which 
the  skin  is  seen,  it  must  be  first  formed  with  the  co¬ 
lour  thereof,  and  that  of  the  carnation,  working  and 
shadowing  with  one  and  the  other,  as  if  you  designed 
to  paint  none.  Then  form  it,  and  finish  with  bistre. 
The  lights  are  to  be  heightened  as  the  other.  Cray 
hair  is  dead-coloured  with  white,  black,  and  bistre, 
and  finished  with  the  same  colour,  but  deeper  j  height¬ 
ening  the  bright  and  clear  parts  of  the  hair,  as  well  as 
those  of  the  eyebrows  and  the  beard,  with  white  and 
very  pale  blue,  after  having  formed  them  as  the  others, 
with  the  colour  of  the  flesh  or  skin  5  and  finish  with 
bistre. 

But  the  most  important  thing  is  to  soften  one’s 
work  j  to  blend  the  teints  in  one  another,  as  well  as  the 
beard  and  the  hair  about  the  forehead,  with  the  other 
hair  and  the  carnation  j  taking  especial  care  not  to 
work  rough  and  dry  ;  and  that  the  traces,  turnings, 
and  windings  of  the  carnation  or ‘naked  parts,  be  not 
intersected.  You  must  likewise  accustom  yourself  to 
put  white  In  your  colours  only  in  proportion  as  you 
work  lighter  or  darker ;  for  the  colour  you  use  the  se¬ 
cond  time  must  be  always  a  little  stronger  and  deeper 
than  the  first,  unless  it  be  for  softening. 

Different  colourings  are  easily  made,  by  putting 
more  or  less  of  red,  or  blue,  or  yellow,  or  bistre,  whe¬ 
ther  for  the  dead-colouring,  or  for  the  finishing. — 
That  for  women  ought  to  be  bluish;  that  for  child¬ 
ren  a  little  red  ;  and  both  fresh  and  florid.  That 
for  men  ought  to  be  yellower ;  especially  when  they 
are  old. 

To  make  a  colouring  of  death,  there  must  be  a  first 
lay  of  white  and  orpiment,  or  a  very  pale  ochre :  dead- 
colour  with  vermilion,  and  lake,  instead  of  carmine, 
and  a  good  deal  of  white  ;  and  afterwards  work  over 
it  with  a  green  mixture,  in  which  there  is  more  blue 
than  any  other  colour,  to  the  end  the  flesh  may  be  li¬ 
vid  and  of  a  purple  colour.  The  tints  are  done  the 
same  way  as  In  another  colouring  ;  but  there  must  be 
a  great  many  more  blue  than  yellow  ones,  especially 
upon  the  parts  which  fly  from  the  sight,  and  about  the 
eyes  ;  and  the  last  are  only  to  be  upon  the  parts  which 
rise  and  come  nearer  the  eve.  They  are  made  to  dir. 
away  in  one  another,  according  to  the  ordinary  man¬ 
ner  ;  sometimes  with  very  pale  blue,  and  sometimes 
with  ochre  and  white,  and  a  little  vermilion ;  soft¬ 
ening  the  whole  together.  The  parts  and  contours 
must  be  rounded  with  the  same  colours.  The  mouth 
is  to  be,  in  a  manner,  of  a  quite  violet.  It  is  dead- 
coloured,  however,  with  a  little  vermilion,  ochre,  and 
white  ;  but  finished  with  lake  and  blue  ;  and  to  give 
it  the  deep  strokes,  they  take  bistre  and  lake,  with 
which  they  likewise  do  the  same  to  the  eyes,  the  nose, 
and  the  cars.  If  it  be  a  crucifix,  or  some  martyr,  up- 
.011  whom  blood  Is  to  be  seen,  after  the  finishing  tlie 
VoL.  XIV.  Part  I. 
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carnation,  form  It  with  vermilion,  and  finish  it  with  of  I.anl 
carmine,  making  in  the  drops  of  blood  a  little  bright  fcapc» 
reflecting  spark,  to  round  them.  For  the  crown  of  ''”"'^“~“ 
thorns,  make  a  lay  of  sea-green  and  masticot ;  shadow 
it  with  bistre  and  green  ;  and  heighten  the  clear  and 
light  parts  with  masticot. 

Iron  is  formed,  or  first  laid,  with  Indigo,  a  little 
black  and  white;  and  finished  with  puie  Indigo,  height¬ 
ening  it  with  white. 

For  painting  fire  and  flames,  the  lights  are  done  with 
masticot  and  orpiment ;  and  for  the  shades,  they  mix 
vermilion  and  carmine. 

A  smoke  is  done  with  black,  indigo,  and  white,  and 
sometimes  with  bistre ;  one  may  likewise  add  vermilion 
or  ochre,  according  to  the  colour  it  is  to  be  of. 

Pearls  are  painted  by  putting  a  lay  of  white,  and  a 
little  blue :  they  are  shadowed  and  rounded  with  the 
same  colour,  deeper ;  a  small  white  dot  is  made  alnioat 
in  the  middle  on  the  side  of  the  light ;  and  on  the  other 
side,  between  the  shadow  and  the  edge  of  the  pearl, 
they  give  a  touch  with  masticot,  to  make  the  reflection  ; 
and  under  the  pearls  Is  made  a  little  shadow  of  the  co¬ 
lour  of  the  ground  they  aie  upon. 

Diamonds  are  made  with  pure  black ;  then  they 
heighten  them  with  little  touches  of  white  on  the  side 
of  the  light.  It  is  the  same  thing  for  any  other  jewels 
you  have  a  mind  to  paint :  there  is  nothing  to  be  done 
but  to  change  the  colour. 

For  making  a  figure  of  gold,  put  a  lay  of  shell-gold, 
and  shadow  it  with  gallstone.  Silver  is  done  the 
same  way ;  excepting  that  it  must  be  shadowed  with 
indigo. 

One  great  means  of  acquiring  a  perfection  in  the  art, 
is  to  copy  excellent  originals.  We  enjoy  with  pleasure 
and  tranquillity  the  labour  and  pains  of  others.  But  a 
man  must  copy  a  great  number  before  he  is  able  to  pro¬ 
duce  as  fine  effects  ;  and  it  is  better  to  be  a  good  copier 
than  a  bad  author. 

Sect.  VI.  Of  Landscapes. 

In  tlie  first  place.  After  having  ordered  the  economy 
of  your  landscape  as  of  your  other  pieces,  you  must  form 
the  nearest  grounds  or  lands,  when  tliey  are  to  appear 
daik,  with  sap  or  lily-giten,  bistre,  and  a  littic-verditer, 
to  give  a  body  to  your  colour ;  then  dot  with  this  mix¬ 
ture,  but  a  little  darker,  adding  sometimes  a  little  black 
to  it. 

For  such  pieces  of  ground  as  the  liglit  falls  upon,  and 
wliicli  are  therefore  clear  and  bright,  make  a  lay  ul 
ochre  and  white,  then  shadow  and  finish  with  bistre. 

Ill  some  they  mix  a  little  green,  particularly  for  sha¬ 
dowing  and  finishing. 

'I'lieie  are  sometimes  mion  the  fore  p.arl  certain  1x4- 
dish  lands;  wbicli  are  dead-coloured  with  brown-nJ, 
white,  and  a  little  green  ;  and  finished  with  the  same, 
putting  a  little  more  green  in  them. 

For  the  making  of  grasi  and  leaves  upon  the  fon.- 
grouiid,  you  mu-<t,  when  that  i-.  fiiii-'hed,  form  w  ith  * 
green,  or  verditrr,  and  a  little  white  :  and  for  tln-  i 
that  are  yx  llowisb,  mix  masticot.  Alierwardi  badow 
them  witii  lily-gnen,  or  bi-tre  .and  gallstone,  it  you 
would  have  them  appear  witla-rrd. 

I  he  grounds  or  lands  at  a  little  distance  arc  forn  rd 
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Of  Land-  with  verditer,  and  shadowed  and  finished  with  sap- 
scapes.  green,  adding  bistre  for  some  of  the  touches  here  and 
there. 

Such  as  are  at  a  greater  distance,  are  done  with 
.sea-oreen  and  a  little  blue ;  and  shadowed  with  ver- 

^  O  ' 

dlter. 

In  a  word,  the  farther  they  go,  the  more  bluish  they 
are  to  be  made  ;  and  the  farthest  distance  ought  to  be 
of  ultramarine  and  white  j  mixing  in  some  places  small 
touches  of  vermilion. 

Water  is  painted  with  Indigo  and  white,  and  shadow¬ 
ed  with  the  same  colour,  but  deeper  j  and  to  finish  it, 
instead  of  dotting,  they  do  nothing  but  make  strokes 
and  traces  without  crossing  j  giving  them  the  same  turn 
with  the  waves,  when  there  are  any.  Sometimes  a  little 
green  must  be  mixed  in  certain  places,  and  the  light 
and  clear  parts  heightened  with  pure  white,  particularly 
where  the  water  foams. 

Rocks  are  dead-coloured  like  buildings  of  stone;' 
excepting  that  a  little  green  is  mixed  for  forming  and 
shadowing  them.  Blue  and  yellow  teints  are  made 
upon  them,  and  lost  with  the  rest  in  finishing.  And 
when  there  are  small  branches,  with  leaves,  moss,  or 
grass,  when  all  is  finished,  they  are  to  be  raised  at 
top  with  green  and  masticot.  'I'hey  may  be  made  yel¬ 
low,  green,  and  reddish,  for  appearing  dry  in  the  same 
manner  as  on  the  ground.  Rocks  are  dotted  as  the, 
rest ;  and  the  farther  they  are  off  the  more  grayish  they 
are  made. 

.  Castles,  old  houses,  and  other  buildings  of  stone  and 
wood,  are  done  in  the  manner  above  mentioned  ;  speak¬ 
ing  of  those  things,  when  they  arc  upon  the  first  lines. 
But  when  you  would  have  them  appear  at  a  distance, 
you  must  mix  brown-red  and  vermilion,  with  much 
white  ;  and  shadow  very  tendei  ly  with  this  mixture ; 
and  the  farther  they  are  off,  the  weaker  are  the  strokes 
to  be  for  the  separations.  If  they  are  covered  with 
slate,  it  is  to  be  made  bluer  than  the  rest. 

Trees  are  not  done  till  the  sky  be  finished ;  one  may, 
nevertheless,  spare  the  places  of  them  when  they  con¬ 
tain  a  good  number ;  and  however  it  be,  such  as  come 
near  the  eye,  are  to  be  dead -coloured  with  verditer, 
mixing  sometimes  ochre  ;  and  shadowed  with  the  same 
colours,  adding  lily-green.  Afterwards  you  must  work 
leaves  upon  them  by  dotting  without  crossing :  for 
this  must  be  done  with  small  longish  dots,  of  a  darker 
colour,  and  pretty  full  of  it,  which  must  be  conducted 
on  the  side  the  branches  go,  by  little  tufts  of  a  little 
darker  colour.  Then  heighten  the  lights  with  verditer 
or  sea-green,  and  masticot,  making  leaves  in  the  same 
manner;  and  when  there  are  dry  branches  or  leaves, 
they  are  dead-coloured  with  brown-red  or  gallstene, 
with  white  ;  and  finished  with  gallstone,  without  white, 
or  with  bistre. 

The  trunks  of  trees  are  to  be  dead-coloured  with 
ochre,  white,  and  a  little  green,  for  the  light  and 
clear  parts  ;  and  for  the  dark  they  mix  black,  adding 
bistre  and  green  for  shadowing  one  and  the  other. — 
Blue  and  yellow  tints  are  likewise  made  upon  them, 
and  little  touches  given  here  and  there  with  white  and 
masticot ;  such  as  you  ordinarily  see  upon  the  bark  of 
trees. 

The  branches  which  appear  among  the  leaves  are 
done  with  ochre,  verditet-,  and  white  or  with  bistre 
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and  white  ;  according  to  the  light  they  are  placed  In.  of 
I  hey  must  be  shadowed  with  bistre  and  lily-green.  Flowers.. 

Trees,  which  are  at  a  little  distance,  are  dead-co-  ^ 

loured  with  verditer  and  sea-green  ;  and  are  shadowed 
and  finished  with  the  same  colours,  mixed  with  lily- 
green.  ^Yhen  there  are  some  which  appear  yellowish, 
lay  with  ochre  and  ubite,  and  finish  with  gallstone. 

For  such  as  are  In  the  distances  and  remote  views, 
you  must  dead-colour  with  sea-green  ;  with  which,  for 
finishing,  vou  must  mix  ultramarine.  Heighten  the 
lights  of  one  and  the  other  with  masticot,  by  small  dis¬ 
joined  leaves. 

It  is  the  most  difficult  part  of  landscape,  in  manner 
of  miniature,  to  leaf  a  tree  well.  To  learn,  and  break 
one’s  liand  to  it  a  little,  the  way  Is  to  copy  good  ones  ; 
for  the  manner  of  touching  them  is  singular,  and  can¬ 
not  he  acquired  but  by  working  upon  trees  themselves^ 
about  which  you  must  observe  to  make  little  boughs, 
which  must  be  leafed,  especially  such  as  are  below  and 
toward  the  sky. 

And  generally,  let  your  landscapes  be  coloured  in  a 
handsome  manner,  and  full  of  nature  and  truth  ;  for  it 
is  that  which  gives  them  all  their  beauty. 

Sect.  VIJ.  Of  Flonvers. 

It  is  an  agreeable  thing  to  paint  flowers,  not  only 
on  account  of  the  s})lcndoiu-  of  their  difl’event  colours, 
but  also  bv  reason  of  the  little  time  and  pains  tliat  are 
bestowed  in  trimming  them.  There  is  nothing  but  de¬ 
light  in  it ;  and,  in  a  manner,  no  application.  You 
maim  and  bungle  a  face,  if  you  make  one  eye  liiglicr 
than  another ;  a  small  nose  with  a  large  mouth  ;  and  so 
of  other  parts.  But  the  fears  of  these  disproportions 
constrain  not  the  mind  at  all  in  flower  painting  ;  for 
unless  they  he  very  remarkable,  they  spoil  nothing. 

For  this  reason,  most  persons  of  quality,  who  divert 
themselves  witli  painting,  keep  to  flowers.  Neverthe¬ 
less,  you  must  apply  yourself  to  copy  justly ;  and  for 
tills  part  of  miniature,  as  for  the  rest,  we  refer  you  to 
nature,  for  she  is  your  best  model.  ^Vork,  then,  after 
natui  al  flowers  ;  and  look  for  the  tints  and  difterent 
colours  of  them  upon  your  pallet :  a  little  use  will 
make  you  find  them  easily  ;  and  to  facilitate  this  to 
you  at  the  first,  we  shall,  in  the  continuance  of  out 
design,  show  the  manner  of  painting  some  ;  for  natu¬ 
ral  flowers  are  not  always  to  be  bad  ;  and  one  is  often 
obliged  to  work  after  prints,  where  nothing  is  seen  but 
graving. 

It  is  a  general  rule,  that  flowers  are  designed  and 
laid  like  other  figures ;  but  the  manner  of  forming 
and  finishing  them  is  difl'erent ;  for  they  are  first  formed 
only  by  large  stroTves  and  traces,  which  you  must  turn 
at  the  first  the  way  the  small  ones  are  to  go,  with  which 
you  finish :  this  turning  aiding  niucli  thereto.  And 
for  finishing  them,  instead  of  hatching  or  dotting,  you 
draw  small  strokes  very  fine,  and  very  close  to  one  an¬ 
other,  without  crossing  ;  repassing  several  times,  till 
your  dark  and  your  xlear  parts  have  all  the  force  you 
would  give  them. 

Of  Roses. — After  making  your  first  sketch,  draw 
with  carmine  the  red  rose,  and  apply  a  very  pale  lay 
of  carmine  and  white.  Then  form  the  shades  with  the 
same  colour,  putting  less  white  in  it;  and  lastly,  with 

pure 
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Ot  pure  carralne,  but  very  bright  and  clear  at  the  first  j 
Flowers,  fortifying  it  more  and  more  as  you  proceed  In  your 
work,  and  according  to  the  darkness  of  the  shades. 
This  Is  done  by  large  strokes.  Then  finish  •,  working 
upon  It  with  the  same  colour  by  little  .strokes,  which 
you  must  make  go  the  same  way  with  those  of  the 
graving,  if  It  be  a  print  you  copy  ;  or  the  way  the 
leaves  of  the  rose  turn,  if  you  copy  after  a  painting, 
or  after  nature ;  losing  the  dark  in  the  clear  parts, 
and  heightening  the  greatest  liglits,  and  the  brightest 
or  most  lightsome  leaves,  with  white  and  a- little  car¬ 
mine.  You  must  always  make  the  hearts  of  roses,  and 
the  side  of  the  shadow  darker  than  the  rest  j  and  mix  a 
little  indigo  for  shadowing  the  first  leaves,  particu¬ 
larly  when  the  roses  are  blown,  to  make  them  seem 
faded.  The  seed  is  dead-coloured  rvith  gamboge  j 
with  which  a  little  sap-green  is  mixed  for  shadowing. 
Roses  streaked  with  several  colours,  ought  to  be  paler 
than  others,  that  the  mixture  of  colours  may  be  better 
seen  ;  which  are  done  with  carmine  ;  a  little  darker  in 
the  shades,  and  very  clear  in  the  lights  j  always  hatch¬ 
ing  by  strokes.  For  white  roses  you  must  put  a  lay  of 
white,  and  form  and  finish  them  as  the  red  •,  but  with 
black,  white,  and  a  little  bistre  j  and  make  the  seed  a 
little  yellower.  Yellow  roses  are  done  by  putting  in 
every  part  a  lay  of  masticot,  and  shadowing  them  with 
gamboge,  gallstone,  and  bistre  •,  heightening  the  clear 
and  light  places  w'itli  masticot  and  white. 

The  stiles,  the  leaves,  and  the  buds  of  all  sorts  of 
roses  are  formed  with  verdlter,  with  which  is  mixed  a 
little  masticot  and  gamboge  j  and  for  shadowing  them, 
they  add  sap  green,  putting  less  of  the  other  colours 
when  the  shades  are  deep.  The  outside  of  the  leaves 
ought  to  be  bluer  than  the  inside  ;  wherefore  it  must 
be  dead-coloured  with  sea  green,  and  sap  green  mixed 
with  that  for  shadowing,  making  tlic  veins  or  fibres  on 
this  side  clearer  than  the  ground,  and  those  on  the 
other  side  darker.  The  prickles  which  are  upon  the 
stiles  and  buds  of  roses,  are  done  with  little  touclics  of 
carmine,  whicli  are  made  to  go  every  way  j  and  for 
tliose  that  are  upon  the  stalks,  they  are  formed  with 
verdlter  and  carmine,  and  shadow’ed  with  carmine  and 
bistre :  making  the  bottom  of  the  stalks  more  reddish 
than  the  top,  i.  e.  you  must  mix  with  the  green  car¬ 
mine  and  pure  bistre. 

OfTui-iPS. — As  there  is  an  Infinity  of  tulips,  dif¬ 
ferent  from  one  another,  one  cannot  pretend  to  men¬ 
tion  the  colours  with  which  they  are  all  done.  e 
will  only  touch  upon  the  handsomest,  called  streaked ; 
and  these  streaks  are  dead-coloured  with  very  clear  car¬ 
mine  in  some  places,  and  with  darker  in  others  ;  fi¬ 
nishing  with  the  same  colour  by  little  strokes,  which 
must  be  carried  the  same  way  with  the  streaks.  And 
in  others  is  put  first  a  lay  ot  vermilion.  T.lien  they 
form  them  by  mixing  carmine,  and  finish  them  with 
pure  carmine.  In  some  they  put  1‘ lorcnce  lake  over 
th-  veiTnilion  instead  ot  carmine.  Some  are  ilonc 
with  lake  and  carmine  mi.xcd  together,  and  with  lake 
alone,  or  with  white  and  lake  for  the  fint  torming  •, 
whether  it  be  rosepink  or  1'  lorciice  la^e.  I  here  arc 
some  of  a  purple  colour,  which  are  formed  with  ultra¬ 
marine,  carmine,  or  lake,  sometimes  bluer  and  some¬ 
times  redder.  The  manner  ot  doing  lioth  one  ami 
the  other  is  the  same  *,  there  is  no  dillercnec  but  in 
the  colours.  Y^ou  must,  in  certain  places,  as  bttwern 
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the  streaks  of  vermilion,  carmine,  or  lake,  sometimes 
put  blue  made  of  ultramarine  and  white,  and  some¬ 
times  a  very  bright  purple,  wliicli  is  finished  by  strokes 
as  the  rest,  and  lost  with  the  streaks.  Tliere  are  some 
likewise  that  have  sallow  tints,  that  arc  made  with 
lake,  bistre,  and  ochre,  according  as  they  arc  :  but 
this  is  only  in  fine  and  rare  tulips,  and  not  in  tlic 
common  ones.  For  shadowing  the  bottom  of  tlum. 
they  ordinarily  take  indigo  and  white  for  such  wlio,-e 
streaks  are  of  carmine.  For  such  as  are  of  lake,  they 
take  black  and  white  j  with  which, _  in  some,  bistre  is 
mixed,  and  in  others  green.  Some  are  likewise  to  be 
shadowed  with  gamboge  and  umber,  and  always  by 
strokes  and  traces,  that  turn  as  the  leaves  turn.  Other 
tulips  arc  likewise  done,  called  bordered ;  that  is  to  say, 
the  tulip  Is  not  streaked  but  on  the  edges  of  the  leaves, 
where  there  is  a  border.  It  Is  white  In  the  puiple  j 
red  in  the  yellow  j  yellow  in  the  red  j  and  red  in  the 
white.  The  purple  is  laid  with  ultramarine,  carmine, 
and  white  j  shadowing  and  finishing  it  with  this  mix¬ 
ture.  The  border  is  spared  ^  that  is  to  say,  let  only  a 
light  lay  of  white  be  put  there,  and  let  it  be  shadowed 
with  very  bright  indigo.  The  yellow  Is  formed  .with 
gamboge,  and  shadowed  with  the  same  colour,  mixing 
ochre  and  umber  or  bistre  with  it.  The  border  is 
laid  with  vermilion,  and  finished  with  a  vei’y  small 
matter  of  carmine.  The  red  is  formed  witli  vermi¬ 
lion,  and  finished  with  the  same  colour,  mixing  car¬ 
mine  or  lake  with  it.  The  bottom  and  tlie  border 
arc  done  with  gamboge ;  and  for  fiiii-shing,  they  add 
gallstone  and  umber,  or  bistre.  ’Ihe  white  is  sha¬ 
dowed  with  black,  blue,  and  wliite.  Indian  ink  is 
very  proper  for  this.  The  shadowings  of  it  .arc  very 
tender.  It  produces  alone  the  ellcct  of  blue  and 
white,  mixed  with  the  other  black.  1  he  border  ot 
this  white  tulip  is  done  with  cai’ininc.  In  all^  these 
sorts  of  tulips,  they  leave  a  nerve  or  sinew  in  the 
middle  of  the  leaves  that  are  brighter  than  the  rest ; 
and  the  borders  arc  drowned  at  the  bottom  by  small 
traces,  turning  crosswise  j  lor  they  must  not  apocar 
cut  and  separated,  as  the  streaked  or  party-coloured. 
They  make  them  likewise  of  several  other  colours. 
^Vheii  they  liappeu  to  be  such  w'lose  bottoms  on  the  in¬ 
side  arc  black,  as  it  ivcre,  tliey  form  and  finish  tbcin 
with  indigo,  as  also  the  seed  about  the  iioz.z.le  or  st.ilk. 
And  If  the  bottom  is  yellow,  it  is  formed  with  gam¬ 
boge,  and  fiulshed  by'  adding  umber  or  bi.strc.  The 
leaves  and  the  stalks  of  tulips  are  ordinarily  formed 
with  sea  green,  and  shadowed  and.  finished  with  lily 
green,  by  large  traces  all  along  the  leaves.  Some  may 
likewise  be  done  with  verditer,  mixing  masticot  with 
it,  and  shadowed  witli  sap  green,  that  the  green  of  the 
shades  may  lie  yellower. 

'riic  .\nkmoNV,  or  // tThorc  arc  .severnl 
sorts  of  tlicm,  as  well  double  as  single.  1  lie  la>t  are 
ordinarily  without  streaks.  Some  are  made  of  a  purple 
colour,  with  purple  and  white,  shallowing  them  with 
the  same  colour  j  some  redder,  other .  bluer ;  some¬ 
times  very  pale,  and  sometime-,  very  dark.  Others 
arc  formed  with  lake  and  white,  and  finished  with 
the  same,  putting  Ic'S  white  ■,  oiue  wilhoul  any  wliit. 
at  all.  Olliei-s  arc  formed  with  vermilion,  and  h.i. 
dowed  with  tlie  s.-ime  colour;  adding  tannine.  ^  NN  < 
.SCO  likewise  white  outs,  and  some  ol  a  citron  c(  .ur. 
The  last  are  laid  with  maslic.t ;  and  one  and  the  other 
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Of  sliadowed  and  finished  sometimes  with  vermilion,  and 
Flowers,  sometimes  with  very  brown  lake,  especially  near  the 

'I -  seed,  at  the  bottom  ;  which  is  often  likewise  of  a 

blackish  colour,  that  is  done  with  Indigo,  or  black  and 
blue,  mixing  for  some  a  little  bistre ;  and  always 
tvorking  by  very  fine  strokes  and  traces,  and  losing 
the  lights  in  the  shades.  There  are  others  that  are 
brighter  and  clearer  at  the  bottom  than  anywhere 
else  ■,  and  sometimes  they  are  perfectly  white  there, 
though  the  rest  of  the  flower  be  dark.  The  seed  of 
all  these  anemonies  is  done  with  indigo  and  black,  with 
a  veiy  little  white,  and  shadowed  with  indigo  ;  and 
in  some  it  is  raised  with  masticot.  The  double  ane¬ 
monies  are  of  sevei’al  colours.  The  handsomest  have 
their  large  leaves  streaked.  Some  are  done,  that  is, 
the  streaked  or  party  coloured,  wdth  vermilion,  to 
which  carmine  is  added  for  the  finishing  •,  shadowing 
the  rest  of  the  leaves  with  indigo  j  and  for  the  small 
leaves  within,  a  lay  is  put  of  vermilion  and  white, 
and  they  are  shadowed  with  vermilion  mixed  with 
carmine,  mixing  here  and  there  some  stronger  touches, 
especially  in  the  heart  of  the  flower,  next  the  great 
leaves  on  the  side  of  the  shadow.  They  finish  with 
carmine,  by  little  strokes  and  traces,  turning  the  same 
way  with  the  mixed  or  party  colours,  and  the  leaves. 
They  form  and  finish  the  streaks  or  party  colours  of 
some  others,  as  well  as  the  small  leaves,  with  pure 
carmine  ;  leaving,  nevertheless,  in  the  middle  of  the 
last,  a  little  circle,  in  whicli  is  laid  dark  purple,  which 
is  lost  with  the  rest.  And  when  all  is  finished,  they 
give  some  touches  with  this  same  colour  round  about 
the  small  leaves,  especially  on  the  side  of  the  shadow, 
drowning  them  with  the  large  ones,  the  remainder  of 
which  is  shadowed  either  with  indigo  or  black.  In 
some,  the  small  leaves  are  done  with  lake  or  purple, 
though  the  party  colours  of  the  large  ones  be  done 
with  carmine.  There  are  others,  whose  mixed  colours 
arc  done  with  carmine,  in  the  middle  of  most  of  the 
large  leaves  ;  putting  in  some  places  vermilion  under¬ 
neath,  and  losing  these  coloui-s  with  the  shadows  of 
the  bottom  5  which  arc  done  with  indigo  and  white. 
The  small  leaves  are  laid  with  masticot,  and  shadowed 
with  verv  dark  carmine  on  the  side  of  the  shade,  and 
with  very  clear  on  the  side  ol  the  light,  leaving  there 
in  a  manner  pure  masticot,  and  giving  only  some  little 
touches  with  orpiment  and  carmine,  to  separate  the 
leaves,  which  may  be  shadowed  sometimes  with  a  very 
little  pale  green.  There  are  double  anemonies  painted 
all  red,  and  all  purple.  The  first  are  formed  with  ver¬ 
milion  and  carmine,  in  a  manner  without  white,  and 
shadowed  with  pure  carmine,  well  gummed,  that  they 
may  be  very  dark.  Purple  anemonies  are  laid  with 
purple,  and  white,  and  finished  with  white.  In  a  word, 
there  are  double  anemonies  as  tiiere  are  single  ones,  of 
all  colours  j  and  they  are  done  in  the  same  manner. 
The  green  of  one  and  the  other  is  verditer  j  with  which 
masticot  is  mixed  for  forming.  It  is  shadowed  and  fi¬ 
nished  with  sap  green.  The  stiles  of  them  are  a  little 
reddish  •,  wherefore  they  are  shadowed  with  carmine 
mixed  with  bistre,  and  sometimes  with  green,  after  ha¬ 
ving  laid  them  with  masticot. 

The  Carnation  and  the  Pink. — It  is  with  pinks 
and  carnations  as  with  anemonies  and  tulips  •,  that  is, 
there  are  some  mixt-coloured,  and  others  of  one  single 
colour.  The  first  are  streaked  and  diversified  somc- 
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times  w’lth  vermilion  and  carmine ;  sometimes  with  of 
pure  lake,  or  with  white  ;  some  streaks  very  dark,  and  Flowers, 
others  very  pale  j  sometimes  by  little  streaks  and  dl- 
versifications,  and  sometimes  by  large  ones.  Their 
bottoms  are  ordinarily  shadowed  with  indigo  and  white. 

There  are  pinks  of  a  very  pale  flesh  colour,  and  streaked 
and  diversified  with  another,  a  little  deeper,  made  with 
vermilion  and  lake.  Others,  which  arc  of  lake  and 
white,  are  shadowed  and  streaked  without  white.  Others 
all  red,  which  are  done  with  vermilion  and  carmine  as 
dark  as  possible.  Others  all  of  lake.  And,  lastly,  thei  ft 
are  others,  wherein  nainre  or  fancy  is  the  rule.  The 
green  of  one  and  the  other  is  sea  green,  shadowed  with 
lily  green  or  sap  green.  - 

The  Eed  Lily. — It  is  laid  with  red  lead,  formed 
with  vermilion,  and  in  the  deepest  of  the  shades  with 
carmine  j  and  finished  with  the  same  colour  by  strokes 
and  traces,  turning  as  the  leaves  turn.  The  clear  and 
light  parts  are  heightened  with  red  lead  and  white. 

The  seed  is  done  with  vermilion  and  carmine.  The 
green  parts  are  done  with  verditer,  shadowed  with  lily 
or  sap  green. 

The  Day  Lily. — There  are  three  sorts  of  them  : 

1.  The  gridelin,  a  little  red  j 

2.  Tlie  gridelin,  very  pale  and, 

3.  The  white. 

Por  the  first  they  put  a  lay  of  lake  and  white,  and 
shadow  and  finish  with  the  same  colour  deeper;  mix¬ 
ing  a  little  black  to  deaden  it,  e.speclally  in  the  darkest 
places. 

The  second  are  laid  with  wliitc,  mixed  with  a  very 
little  lake  and  vermilion,  in  such  a  manner  that  the.se 
tw'o  last  colours  are  hardly  seen.  Afterwards  they 
shadow  with  black  and  a  little  lake,  working  redder 
in  the  middle  of  the  leaves,  next  the  stalks  ;  which 
ought  to  be,  as  also  the  seed,  of  the  same  colour,  parti- 
cuhuh'  towards  the  top  ;  and  at  the  bottom  a  little 
greener. 

The  stile  of  the  seed  is  laid  with  masticot,  and  sha¬ 
dowed  with  sap  gre'en. 

The  other  day  lilies  are  done  by  putting  a  lay  of 
pure  w  hite,  and  shadowing  and  finishing  with  black  and 
white. 

The  stalks  of  these  last,  and  the  greens  of  them 
all,  are  done  with  sea  green,  and  shadowed  with  sap 
green. 

The  Hy.\cinth,  or  P urplc-Jloiva\ — There  are  four 
sorts  of  them  : 

The  blue,  a  little  dark  ; 

Others  paler ; 

The  gridelin ; 

And  the  white. 

The  first  are  laid  with  ultramarine  and  white ;  and 
shadowed  and  finished  with  less  white.  Others  are 
laid  and  shadowed  with  pale  blue.  The  grldellnes 
are  formed  with  lake  and  white,  and  a  very  small  mat¬ 
ter  of  ultramarine ;  and  finished  with  the  same  colour 
a  little  deeper.  For  the  last  they  put  a  lay  of  white ; 
then  they  shadow  them  with  black,  with  a  little  white; 
and  finish  them  all  by  .strokes  and  traces,  following 
the  turnings  and  windings  of  the  leaves.  The  green 
and  the  stalks  of  such  as  are  blue,  are  done  with  sea 
and  lily  green  very  dark  :  and  in  the  stalks  of  the 
first  may  be  mixed  a  little  carmine,  to  make  them  red¬ 
dish.  The  stalks  of  the  two  others,  as  also  the  green, 
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Of  are  formed  willi  vcrditer  and  masticot,  and  shadowed 
flowers,  with  sap  green. 

The  PioXY. — A  lay  of  Venice  lake  and  white  must 
be  put  on  all  parts,  pretty  strong :  then  shadow  with 
less  white,  and  with  none  at  all  in  the  darkest  places ; 
after  which  finish  with  the  same  colour  by  traces, 
turning  them  as  for  the  rose  •,  gumming  it  very  much 
in  the  deepest  of  the  shades  j  and  raising  the  liglits  and 
the  edges  of  the  most  lightsome  leaves  with  white  and 
a  little  lake.  Little  veins  are  likewise  made,  which 
go  like  the  strokes  in  hatching,  hut  are  more  visible. 
The  green  of  this  flower  is  done  with  sea  green,  and 
shadowed  with  sap  green. 

Cowslips. — They  are  of .  four  or  five  colours. 
There  are  some  of  a  very  pale  purple. 

The  gridelin.  The  white  and  the  yellow. 

The  purple  is  done  with  ultramarine,  carmine,  and 
white  ;  putting  less  white  for  shadowing.  The  gride¬ 
lin  is  laid  with  Venice  lake,  and  a  very  small  matter 
of  ultramarine,  with  much  white  j  and  shadow'ed  with 
the  same  colour  deeper.  For  the  white  a  lay  ot 
white  must  be  put ;  and  they  must  be  shadowed  with 
black  and  white  j  and  finished,  as  the  others,  by  traces 
or  strokes.  The  heart  of  these  cowslips  is  done  with 
masticot  in  the  shape  of  a  star,  which  is  shadowed  with 
gamboge,  making  a  little  circle  in  the  middle  with  sap 
green.  tThe  yellow  are  laid  with  masticot,  and  shadow¬ 
ed  with  gamboge  and  umber.  The  stiles,  the  leaves, 
and  the  buds,  are  formed  with  verditer,  mixed  with  a 
little  masticot,  and  finished  with  sap  green  j  making 
the  fibres  or  veins,  which  appear  upon  the  leaves,  with 
this  same  colour;  and  heightening  the  lights  of  the 
largest  with  masticot. 

The  Ranun'CULUS,  or  Croii’-foot. — There  are  se¬ 
veral  sorts  of  them  :  the-  finest  are  the  orange-coloured. 
For  the  first,  they  put  a  lay  of  vermilion,  with  a  very 
small  matter  of  gamboge ;  and  add  carmine  tor  sha¬ 
dowing;  finlsliing  it  with  this  last  colour,  and  a  little 
gallstone.  In  the  others  may  be  put  \  enice  lake  in¬ 
stead  of  carmine,  especially  in  the  heart  ot  the  flower. 
The  orange-coloured  are  laid  with  gamboge,  and  finiah- 
edwith  gallstone,  vermilion,  and  a  little  carmine  ;  leav¬ 
ing  some  little  yellow  streaks.  The  green  of  the  stalks 
is  done  with  verditer  and  very  pale  masticot ;  mixing 
lily  green  to  shadow  them.  That  of  the  leaves  is  a 
little  darker. 

The  Crocus. — These  are  of  two  colours  : 

Yellow  and  purple.  The  ytllow  are  formed  with 
masticot  and  gallstone,  and  shadowed  with  gamboge 
and  gallstone :  after  which,  upon  each  leal,  on  the 
outside,  are  made  three  streaks,  separate  from  one 
another,  with  bistre  aud  pure  lake;  which  are  lost, 
by  little  traces,  in  the  bottom.  'Ihe  outside  of  the 
leaves  is  left  all  yellow.— The  purple  is  laid  with  car¬ 
mine,  mixed  with  a  little  ultramarine,  and  very  pale 
white.  They  are  formed  and  finished  with  less  white  ; 
making  likewise,  in  some,  purple  stripes  or  streaks, 
very  dark,  as  in  the  yellow  ;  and  in  others  only  small 
veins.  The  seed  of  both  is  yellow,  and  is  done  with 
orpiment  and  gallstone.  l  or  the  stiles,  tiny  put  a 
lay  of  white,  and  shadow  with  black,  mixed  with  a 
little  green.  The  green  of  this  flower  is  lormed  with 
very  pale  verditer,  and  shadowed  with  sap-green. 

The  Iris. — 'I'he  Persian  iris  is  done  liy  putting, 
for  the  inside  leaves,  a  lay  of  white,  and  shado'ving 


them  with  indigo  and  green  together,  lca\ing  a  little  Of 
white  separation  in  the  middle  of  each  leaf;  and  for  Flowers, 
those  on  the  outside,  tliey  put  in  the  same  place  a  lay 
of  masticot,  which  is  shadowed  with  gallstone  and 
orpiment  ;  making  little  dark  and  longish  dots  over  all 
the  leaf,  at  a  small  distance  from  one  another.  And 
at  the  end  of  each  arc  made  large  stains,  with  bistre 
and  lake  in  some,  and  in  others  with  pure  indigo,  but 
very  black.  The  rest,  and  the  outside  of  the  leaves, 
are  shadowed  with  black.  The  green  is  formed  with 
sea  green,  and  very  pale  masticot,  and  shadowed  with 
sap  green.  The  Susian  iris  i.s  laid  with  purple  and 
white,  putting  a  little  more  carmine  than  ultramarine  ; 
and  for  the  shades,  especially  in  the  middle  leaves, 
they  put  less  white ;  and,  on  the  contrary,  more 
ultramarine  than  carmine  ;  making  the  veins  of  (his 
very  colour,  and  leaving  in  the  middle  of  the  inside 
leaves  a  little  yellow  sinew.  There  are  ^others  whicii 
have  this  very  sinew  in  the  first  leaves  ;  the  end  of 
which  only  is  bluer  than  tlie  rest.  Others  are  sha¬ 
dowed  and  finished  with  the  same  purple,  redder : 

They  have  also  the  middle  sinew  on  the  outside  leaves; 
but  white  and  shadowed  with  indigo.  There  are  like¬ 
wise  yellorv  ones  ;  which  are  done  by  putting  a  lay  of 
masticot  and  orpiment;  shadowing  them  with  gallstone, 
and  making  the  veins  upon  the  leaves  with  bistre.  The 
green  of  one  and  the  other  is  done  with  sea  green,  mix¬ 
ing  a  little  masticot  for  the  stiles.  They  arc  shadowed 
with  sap  green. 

The  Jasmine. — It  is  done  with  a  lay  of  white,  and 
shadowed  with  black  and  white  ;  and  lor  the  outside 
of  the  leaves,  they  mix  a  little  bistre  ;  making  the  half 
of  each,  on  this  side,  a  little  reddish  with  carmine. 

The  Tuberose.  —  For  the  doing  of  this,  they  make 
a  lay  of  white,  and  shadow  with  black,  witli  a  little 
bistre  in  some  places  ;  and  for  the  outside  of  the  leaves 
tliey  mix  a  little  carmine,  to  give  them  a  reddish  leint, 
particularly  upon  the  extremities.  The  seed  is  done  with 
masticot,  and  shadowed  with  .sap  green,  Tlie  green  of 
It  is  laid  with  verditer,  and  shadowed  with  sap  green. 

The  Hei.lebore. — The  flower  of  hcllehore  is  done 
almost  in  the  same  manner  ;  that  is,  let  it  be  laid  with 
white,  and  shadowed  with  black  and  bistre,  making 
the  outside  of  the  leaves  a  little  reddish  here  and  there. 

The  seed  is  laid  with  dark  gieen,  and  raised  with 
masticot.  The  green  of  it  is  foul  and  rusty,  and  is 
formed  witli  verditer,  masticot,  and  bistre  ;  and  finish¬ 
ed  with  sap  green  and  bistre. 

The  ^VHITE  Lily. —  It  is  laid  with  while,  .md  .sha¬ 
dowed  with  black  and  white.  Ihe  seed  is  dune  with 
orpiment  and  gallstone.  And  the  green  is  dune  as  lu 
tlie  tuberose. 

The  Snow-drop. — It  is  formed  and  fmisliid  as  the 
white  lily.  The  seed  is  laid  with  ma-ticot,  and  sha¬ 
dowed  witli  gallstone.  And  the  green  is  done  w  ith  -  a 
and  sap  green. 

'I'lic  JoNnUll.. — It  is  laid  with  masticot  and  gall- 
stoiu  ,  and  finished  with  gamboge  and  gallstone.  I  be 
green  is  formed  with  sea  green,  and  badowid  with  ap 
gretn. 

'I'lic  DaFFODII..  —  .Ml  daflodlls,  the  yellow,  tlic 
double,  and  the  single,  are  done  by  putting  a  lay  ot 
masticiit  ;  tliev  are  formed  witli  i'am(»otrv,  and  fini>h<d 
by  adding  umber  and  bistre  ;  excepting  tin  lx  11  in  th<- 
middle,  which  is  done  with  orpiment  and  gallste-.-, 
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Of  bordered  or  edged  with  vermilion  and  carmine.  The 
Flowers,  white  are  laid  with  white,  and  shadowed  with  black 
and  white  •,  excepting  the  cup  or  bell,  which  is  done 
with  masticot  and  gamboge.  The  green  is  sea  green, 
shadowed  with  sap  green. 

The  Marigold. — It  is  done  by  putting  a  lay  of 
masticot,  and  then  one  of  gamboge  j  shadowing  it  with 
this  very  colour,  after  vermilion  is  mixed  with  it  :  and 
for  finishing,  they  add  gallstone  and  a  little  carmine. 
The  green  is  done  with  verditer,  shadowed  with  sap 
green. 

The  Austrian  Rosl. — For  making  the  Austrian 
rose,  they  put  a  lay  of  masticot,  and  another  of  gam¬ 
boge.  Then  they  form  it,  mixing  gallstone  ;  and  finish 
it  with  the  last  colour,  adding  bistre  and  a  very  small 
matter  of  carmine  in  the  deepest  shades. 

The  Indian  Pink,  or  French  Marigold. — It  is  done 
by  putting  a  lay  of  gamboge  ;  shadowing  It  with  this 
colour,  after  you  have  mixed  a  good  deal  of  carmine 
and  gallstone  with  it  j  and  leaving  about  the  leaves  a 
little  yellow  border  of  gamboge,  very  clear  in  the 
lights,  and  darker  in  the  shades.  Tlie  seed  is  shadow¬ 
ed  with  bistre.  .  The  green,  as  well  of  the  rose  as  the 
pink,  is  formed  with  verditer,  and  finished  with  sap- 
green. 

The  Sun-flower. — It  is  formed  with  masticot  and 
gamboge,  and  finished  with  gallstone  and  bistre.  The 
green  is  laid  with  verditer  and  masticot,  and  shadowed 
with  sap  green. 

The  Passion  floweu. — It  is  done  as  the  rose,  and 
the  green  of  the  leaves  likewise  j  but  the  veins  arc  done 
with  a  darker  green. 

■  Poetical  Pinks  and  Sweet  William. — They  arc 

done  by  putting  a  lay  of  lake  and  white  ;  shadowing 
them  with  pure  lake,  with  a  little  carmine  for  the  last ; 
which  arc  afterwards  dotted  on  all  parts  with  little 
round  dots,  separate  from  one  another  j  and  the  threads 
in  the  middle  are  raised  with  white.  The  green  of 
them  is  .sea  green,  which  is  finished  with  sap  green. 

The  Scabious. — There  are  tw'o  sorts  of  scabious, 
the  red  and  the  purple.  The  leaves  of  the  first  arc  laid 
with  Florentine  lake  in  which  there  is  a  little  w'hite  j 
and  shadowed  without  white  j  and  for  the  middle, 
which  is  a  great  boss  or  husk  in  which  the  seed  lies,  it 
is  formed  and  finished  with  pure  lake,  witli  a  little 
ultramarine  or  indigo  to  make  it  darker.  Then  they 
make  little  white  longish  dots  over  it,  af  a  pretty 
distance  from  one  another,  clearer  in  the  liglit  than  in 
the  shade,  making  them  go  every  way.  The  other  is 
done  by  putting  a  lay  of  very  pale  purple,  as  well  upon 
the  leaves  as  the  boss  in  the  middle  j  shadowing  both 
with  the  same  colour,  a  little  deeper :  and  instead  of 
little  white  touches  for  the  seed,  they  make  them  pur¬ 
ple  ;  and  about  each  grain  they  make  out  a  little  circle, 
and  this  over  the  whole  boss  or  husk  in  the  middle. 
The  green  Is  formed  with  verditer  and  masticot,  and 
shadowed  with  sap  green. 

The  Sword  or  Day  Lily. — It  Is  laid  with  Florence 
lake  and  very  pale  white  ;  formed  and  finished  with 
pure  lake,  very  clear  and  bright  in  some  places,  and  , 
very  dark  in  others  •,  mixing  even  bistre  in  the  thickest 
of  the  shades.  The  green  is  verditer,  shadowed  wlth_ 
sap  green. 

Hepatica,  or  Liverwort. — There  is  red  and  blue. 
The  last  is  done  by  putting  on  all  parts  a  lay  of  ultra- 
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marine,  white,  and  a  little  carmine  or  lake :  shadow¬ 
ing  the  inside  of  the  leaves  with  the  mixture,  but 
deeper  ;  excepting  those  of  the  first  rank .}  for  which, 
and  for  the  outside  of  every  one  of  them,  they  add  indi¬ 
go  and  white,  that  the  colour  may  be  paler,  and  not  so 
fine.  The  red  is  laid  with  lake  columbine  and  very 
pale  white  ;  and  finished  with  less  .white.  The  green 
is  done  with  verditer,  masticot,  and  a  little  bistre  j  and 
shadowed  with  sap  green,  and  a  little  bistre,  especially 
on  the  outside  of  the  leaves. 

The  PoAiEGRANATF.. — The  flower  of  the  pomegra¬ 
nate  is  laid  with  red  lead  ;  shadowed  with  vermilion 
and  carmine  ;  and  finished  with  tliis  last  colour.  The 
green  is  laid  with  verditer  and  masticot,  and  shadowed 
with  sap  green. 

The  flower  of  the  Indian  Bean— It  Is  done  with 
a  lay  of  Levant  lake  and  white  ;  shadowing  the  middle 
leaves  with  pure  lake  j  and  adding  a  little  ultramarine 
for  the  other’s.  The  green  is  verditer,  shadowed  with 
sap  green. 

The  Columbine. — There  are  columbines  of  several 
colours  :  the  most  common  are  the  purple,  the  gridelin, 
and  the  red.  For  the  purple,  they  lay  with  ultrama- 


l  ine,  carmine,  and  white :  and  shadow  with  this  mix¬ 


ture  deeper.  'I'he  gi’idelin  are  done  the  same  way, 
]nitting  a  great  deal  less  ultramarine  than  carmine. 
The  red  are  done  with  lake  and  white,  finishing  with 


less  white.  There  are  some  mixed  flowers  of  this  kind. 


of  several  colours  ;  which  must  be  formed  and  finished 
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Flowers. 


as  the  others,  but  paler,  making  the  mixtures  of  a  little 


darker,  colour. 

The  liARK’s  Heel. — These  are  of  different  colours,/ 
and  of  mixed  colours  :  the  most  common  are  the  pur¬ 
ple,  the  gridelin,  and  the  red  j  wliich  are  done  as  the 
columbines. 

Violets  and  Pansies. — Violets  and  pansies  are 
done  the  same  way  j  excepting  that  in  the  last  the  two 
middle  leaves  arc  bluer  than  the  others  ;  that  is,  the 
borders  or  edges  ’,  for  the  inside  of  them  is  yellow  :  and 
there  little  back  veins  are  made,-  which  take  their  be¬ 
ginning  from  the  heart  of  the  flower,  and  die  away  to¬ 
wards  the  middle. 

The  Muscipula,  or  Catch-fly. — There  arc  two 
sorts  of  it,  the  white  and  the  red  j  the  last  is  laid  with 
lake  and  w’hite,  with  a  little  vermilion,  and  finished 
with  pure  lake.  As  for  tlic  knot  or  nozzle  of  the 
leaves,  it  is  formed  with  white  and  a  very  small  matter 
of  vermilion,  mixing  bisfre  or  gallstone  to  finish  it. 
The  leaves  of  the  white  arc  laid  with  white ;  adding 
bistre  and  masticot  ujion  the  knots  which  are  shadowed 
with  pure  bistre,  and  the  leaves  with  black  and  white. 
The  gi’cen  of  all  these  flowers  is  done  with  verditer  and 
masticot,  and  shadowed  with  sap  green. 

The  Crown  Imperial, — which  is  of  two  colours, 
the  yellorv  and  the  red.  The  first  is  done  by  putting 
a  lay  of  orpiment,  and  shadowing  it  with  gallstone  and 
orpiment  with  a  little  vermilion.  The  other  is  laid 
rvith  orpiment  and  vermilion,  and  shadowed  wilh 
gallstone  and  vermilion  j  making  the  beginning  of 
the  leaves  next  the  stile,  with  lake  and  bistre,  very 
dark  5  and  veins  with  this  mixture  both  in  one  and 
the  other,  all  along  the  leaves.  The  green  is  done  with 
verditer  and  masticot,  shadowed  with  sap  green  and 
gamboge. 

The  Cyclamen,  or  Sowbread. — The  red  is  laid 

with 
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Of  ■'vlth  carmine,  a  little  ultramarine,  and  much  white  ; 

■Flowers,  and  finished  with  the  .same  colour,  deeper  j  putting,  in 
a  manner,  only  carmine  in  the  middle  of  the  leaves, 
next  the  heart,  and  in  the  rest  add  a  little  more  ultra- 
marine.  The  other  is  laid  with  white,  and  shadowed 
with  black.  The  stalks  of  one  and  the  other  ought  to 
be  a  little  reddish’,  and  the  green,  veiditer  and  sap  green. 

The  GiLLIFLOVVEr'. — There  are  several  sorts  of  gil- 
llflowers  ’,  the  white,  the  yellow,  the  pur])le,  the  red, 
and  the  mixed  of  various  colours.  The  white  are  laid 
with  white,  and  shadowed  with  black,  and  with  a  little 
indigo  in  the  heart  of  the  leaves.  The  yellow,  with 
masticot,  gamboge,  and  gallstone.  The  purple  are  form¬ 
ed  with  purple  and  white  ;  and  finished  with  less  white’, 
making  the  colour  brighter  in  the  heart,  and  even  a  lit¬ 
tle  yellowish.  The  red  with  lake  and  white  ;  finishing 
them  with  white.  The  mixed  coloured  are  laid  with 
white,  and  the  mixtures  are  sometimes  made  with  pur¬ 
ple,  in  which  there  is  much  ultramarine  5  others  again, 
in  which  there  is  more  cai’mine.  Sometimes  they  are 
,  of  lake,  and  sometimes  of  carmine.  Some  are  done 
with  white,  and  others  without  white ;  shadowing  the 
rest  of  the  leaves  with  Indigo.  The  seed  of  all  is  form¬ 
ed  with  verditer  and  masticot,  and  finished  witli  sap 
green.  The  leaves  and  stiles  are  laid  with  the  same 
green,  mixing  sap  green  to  finish  them. 

Fruits,  fishes,  serpents,  and  all  sorts  of  reptiles,  are 
to  be  touched  in  the  same  manner  as  the  figures  of  men 
are  ’,  that  is,  hatched  or  dotted. 

Birds  and  all  other  animals  are  done  like  flowers,  by 
strokes  or  traces. 

N-ver  make  use,  for  any  of  these  things,  of  white 
lead.  It  is  only  proper  in  oil.  It  blackens  like  ink 
when  only  tempered  with  gum  ’,  especially  if  you  set 
your  work  in  a  moist  place,  or  where  perfumes  are. 
Ceruss  of  Venice  is  as  fine,  and  of  as  pure  a  white. 
Be  not  sparing  in  the  use  of  this,  especially  in  forming 
or  dead-colouring  j  and  let  it  enter  into  all  your  mix¬ 
tures,  in  order  to  give  them  a  certain  body,  which  will 
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render  your  work  gluish,  and  make  it  appear  soft,  of 
plump,  add  strong.  Flowers. 

The  taste  of  painters  is,  nevertheless,  different  in  this  ' 
point.  Some  use  a  little  of  it,  and  others  none  at  all. 

But  the  manner  of  the  last  is  meagre  and  dry.  Others 
use  a  great  deal  ’,  and  doubtless  it  is  the  best  method, 
and  most  followed  among  skilful  persons  j  for  besides  that 
it  is  speedy,  one  may  by  the  use  of  it  copy  all  sorts  of 
pictures  j  which  would  be  almost  impossible  otherwise  j 
notwithstanding  the  contrary  opinion  of  some,  who  say, 
that  in  miniature  we  cannot  give  the  force  and  all  the 
different  telnts  we  see  in  pieces  in  oil.  But  this  is  not 
true,  at  least  of  good  painters ;  and  eftccts  prove  it  pretty 
plainly:  for  we  see  figures,  landscapes,  pictures,  andevery 
tiling  else  in  miniature,  touched  in  as  grand,  as  true, 
and  as  noble  a  manner  (though  more  tender  and  deli¬ 
cate),  as  they  are  in  oil. 

However,  painting  in  oil  has  its  advantages ;  were 
they  only  these,  that  it  exhibits  more  work,  and  takes 
up  less  time.  It  is  better  defended  likewise  against  the 
injuries  of  time;  and  the  right  of  birth  must  be  granted 
it,  and  the  glory  of  antiquity. 

But  miniature  llkemse  has  its  advantages  ;  and  with¬ 
out  repeating  such  as  have  been  mentioned  already,  it 
is  neater  and  more  commodious.  You  may  easily  carry 
all  your  implements  in  your  pockets,  and  work  when 
and  wherever  you  please,  without  such  a  number  of 
preparations.  Yon  may  quit  and  resume  it  when  and 
as  often  as  you  will ;  which  is  not  done  in  the  other ; 
in  which  one  is  rarely  to  work  dry.  ‘ 

To  conclude  :  In  the  art  of  painting,  excellence 
does  not  depend  upnn  the  greatness  of  the  subject,  but 
upon  the  manner  in  which  it  is  handled.  Some  catch 
the  airs  of  a  face  well  ’,  others  succeed  better  in  land¬ 
scapes  :  some  work  in  little,  who  cannot  do  it  in  large : 
some  are  skilled  in  colours,  %rho  know  little  of  design  : 
others,  lastly,  have  only  a  genius  for  flowers :  and  even 
the  Bassans  got  themselves  a  fame  for  animals  ;  which 
they  touched  in  a  very  fine  manner,  and  bettor  than  any 
thing  else. 


M  I  N 

Minim  MINIM,  in  Music,  a  note  equal  to  two  crotchets, 
.  IJ  or  half  a  semibreve.  See  Music. 

Miuistcr.  MINIMS,  a  religious  order  in  the  church  of  Rome, 
founded  by  St  Francis  de  Paula,  towards  the  end  ot 
the  I  5th  century.  Their  habit  is  a  coarse  black  wool¬ 
len  stuff,  with  a  woollen  girdle,  of  the  same  colour, 
tied  in  five  knots.  They  arc  not  permitted  to  quit 
their  hahit  and  girdle  night  nor  ilay.  Formerly  they 
went  barefooted,  but  are  now  allowed  the  use  of 
shoes. 

MINIMU.M,  ill  the  higher  geometry,  the  least 
quantity  attainable  in  a  given  case. 

MINISTKR,  a  person  who  preaches,  performs  re¬ 
ligious  worship  in  public,  administers  the  sacraments, 
fctC’ 

Mikisteh  of  State,  a  person  to  whom  the  prince  in¬ 
trusts  the  administration  of  government.  Sec  Coun¬ 
cil. 


M  I  N 


Foreign  MiEiSTE'n,  is  a  person  sent  Into  a  foreign 
country,  to  manage  the  atVairs  of  Iiis  province  or  of 
the  state  to  which  he  belongs.  Of  these  there  are  two 
kinds  :  those  of  the  first  rank  are  ambassadors  and  en- 
vovs  extraordinary,  who  represent  the  persons  of  their 
sovereigns’,  the  ministers  pi  the  second  rank  are  the  or¬ 
dinary  residents. 

MINIUM,  or  Red-leau.  See  Chemistry  Ik- 


Minirirr 


ill ». 

MINNIN,  a  stringed  instrument  of  music  .among 
thcanchnt  Hebrews,  baling  tiirie  or  four  chords  to 
it,  although  there  i«  reason  to  question  the  antiquity  of 
this  inst^ment  ;  both  bccau.se  It  requires  a  hair  bow, 
wliich  was  a  kind  of  plectrum  not  known  to  the  an¬ 
cients,  and  because  it  so  much  resembles  the  modern 
viol.  KIrcher  took  the  figurc-s  of  this,  the  m.vchul, 
chlnnor,  and  psaltery,  from  an  old  book  in  the  ^  alicaii 


library. 


MINOR, 
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Minor,  MINOR,  a  Latin  term,  literally  denoting  less; 

Minorca,  used  in  opposition  to  major,  greater. 

Mixor,  in  Law,  denotes  a  person  under  age  j  or  ~ 
who,  by  the  laws  of  the  country,  is  not  yet  arrived 
at  the  power  of  administering  his  own  aflairs,  or  the 
posession  of  his  estate.  Among  us,  a  person  is  a  mi¬ 
nor  till  the  age  of  twenly-one,  before  which  time  his 
acts  are  invalid.  See  Age,-  and  Infant. 

It  is  a  maxim  in  the  common  law,  that  in  the  king 
there  is  no  minority,  and  therefore  he  hath  no  legal 
guardian  j  and  his  royal  grants  and  assents  to  acts  of 
parliament  are  good,  though  he  has  not  in  his  natural 
capacity  attained  the  legal  age  of  twenty-one.  It  is 
also  provided  by  the  custom  and  law  of  parliament, 
that  no  one  shall  sit  or  vote  in  eitlier  house  unless  he 
be  twenty-one  years  of  age.  This  is  likewise  expressly 
declared  by  stat.  7  and  8  ill.  III.  cap.  25.  with  re¬ 
gard  to  the  house  of  commons. 

Minor  in  Logic,  is  the  second  proposition  of  a  for¬ 
mal  or  regular  syllogism,  called  also  the  assi/mption. 

Minor,  in  Music,  is  applied  to  certain  concords, 
which  differ  from  or  are  lower  than  others  of  the  same 
denomination  by  a  lesser  semitone  or  four  commas. — 
Thus  we  say,  a  third  minor,  or  lesser  third,  or  a  sixth 
major  and  minor.  Concords  that  admit  of  major  and 
minor,  i.  e.  greater  and  less,  are  said  to  be  imperfect 
concords. 

MINORCA,  an  island  of  the  Mediterranean,  si¬ 
tuated  between  39  and  40  degrees  of  north  latitude, 
and  near  four  degrees  of  east  longitude.  It  is  about 
33  miles  in  length  from  north-west  to  south-east,  in 
breadth  from  eight  to  twelve,  but  in  general  about  ten 
miles  ;  so  that  in  size  it  may  nearly  equal  the  county  of 
Huntingdon  or  Bedfordshire.  The  form  is  vei’y  irregu¬ 
lar  j  and  the  coasts  are  much  indented  by  the  sea,  which 
forms  a  great  number  of  little  creeks  and  inlets,  some 
of  which  might  be  very  advantageous. 

This  island  is  one  of  those  called  by  the  ancient  Ro¬ 
mans  Bulearcs,  which  arose  from  the  dexterity  of  the 
inhabitants  in  using  the  sling.  It  fell  under  the  power 
of  the  Romans,  and  afterwards  of  the  northern  barba¬ 
rians.  From  them  it  was  taken  by  the  Arabs  ;  who 
were  subdued  bv  the  king  of  Majorca,  and  he  by  the 
king  of  Spain.  The  English  subdued  it  in  1708  •,  it 
was  afterwards  retaken  by  the  French  in  1756,  but 
restored  to  Britain  by  the  treaty  of  Paris  in  1 763.  The 
Spaniards  took  it  in  1782  ^  the  British  regained  it  in 
1798^  but  it  was  given  up  in  1802,  and  continues  in  the 
possession  of  Spain. 

The  air  of  this  island  is  much  more  clear  and  pure 
than  in  Britain  •,  being  seldom  darkened  with  thick  fogs  *, 
yet  the  low  valleys  are  not  free  from  mists  and  un¬ 
wholesome  vapours  •,  and  in  windy  weather  the  spray  of 
the  sea  is  driven  over  the  whole  island.  Hence  it  hap¬ 
pens  that  utensils  of  brass  or  iron  are  extremely  suscep¬ 
tible  of  rust,  in  spite  of  all  endeavours  to  preserve  them  j 
and  household  furniture  becomes  mouldy.  The  sum¬ 
mers  are  dry,  clear,  calm,  and  excessively  hot ;  the  au¬ 
tumns  moist,  warm,  and  unequal at  one  time  perfectly 
serene,  at  another  cloudy  and  tempestuous.  During  the 
winter  there  are  sometimes  violent  storms,  though  nei¬ 
ther  frequent  nor  of  long  continuance;  and  whenever 
they  cease,  the  weather  returns  to  its  usual  Serenity. 
The  spring  is  always  variable,  but  resembles  the  winter 
niore  than  the  summer.  The  changes  of  heat  and  cold 
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are  neither  so  great  nor  so  sudden  in  this  climate  as  in  itncorca. 
many  others.  In  the  compass  of  a  year,  the  thermo-  u- _ 
meter  seldom  rises  much  above  the  80th,  or  falls  be¬ 
low  the  48th  degree.  In  summer  there  is  scarcely  ever 
a^dlffereiice  of  four  or  five  degrees  between  the  heat  of 
tlie  air  at  noon  and  at  night ;  and  in  winter  the  varia¬ 
tion  is  still  less  considerable.  But  this  must  be  under¬ 
stood  of  a  thermometer  shaded  from  the  influence  of 
the  solar  beams :  for  if  exposed  to  them  it  will  often 
rise  12,  14,  or  16  degrees  higher  than  what  w'e  have 
mentioned ;  and  in  other  seasons  the  difl'crence  between 
the  heat  of  the  air  in  the  sun  and  the  shade  is  much 
greater.  Yet  even  in  the  dog-days,  the  heat  of  the 
atmosphere,  at  least  in  open  places,  seldom  surpasses  that 
of  human  blood.  The  winds  are  very  boisterous  about 
the  equinoxes,  and  sometimes  during  the  winter.  At 
other  times  they  are  generally  moderate,  and,  according 
to  the  observations  of  seamen,  they  rarely  blow  in  the 
same  ’direction  near  the  islands  adjacent  to  the  gulf  of 
Lyons  as  In  the  open  sea.  During  the  summer  there  is 
commonly  a  perfect  calm  in  the  mornings  and  even¬ 
ings  ;  but  the  middle  of  the  day  is  cooled  by  refreshing 
bree/,cs  which  come  from  the  east,  and  following  the 
course  of  the  sun,  increase  gradually  till  two  or  three 
in  the  afternoon,  after  which  they  insensibly  die  away 
as  night  approaches.  This  renders  the  heat  of  tlie  sun 
less  dangerous  and  inconvenient  j  and  if  these  breezes 
intermit  for  a  day  or  two,  the  natives  grow  languid 
and  inactive  from  the  hCat.  The  northerly  winds  in 
general  are  clear  and  healthy,  dispel  the  mists,  and 
make  a  clear  blue  sky  j  whilst  those  which  blow  from 
the  opposite  quarter,  render  the  air  w’ami,  moist,  and 
unhealthy.  The  north  wind  is  superior  in  power  to  all 
the  rest ;  which  appears  from  hence,  that  the  tops  of  aU 
the  trees  incline  to  the  south,  and  the  branches  on  the 
north  side  are  bare  and  blasted.  The  next  to  it  in 
force  is  the  north-west.  Both  are  frequent  towards  the 
close  of  winter  and  in  the  spring  ;  and,  being  dry  and 
cold,  they  shrivel  up  the  leaves  of  the  vegetables,  de¬ 
stroy  their  tender  shoots,  and  are  often  excessively  de¬ 
trimental  to  the  vineyards  and  rising  corn.  The  pier¬ 
cing  blasts  at  that  season  from  the  north-east,  as  they 
are  more  moist,  and  more  frequently  attended  with 
rain,  are  less  prejudicial.  The  south  and  south-east 
winds  are  by  much  the  most  unhealthy.  In  whatever 
seasons  they  blow,  the  air  is  foggy,  and  affects  the 
breathing;  but  in  the  summer  season  they  are  sultry 
and  suffocating.  An  excessive  dejection  of  spirits  is 
then  a  universal  complaint;  and  on  exposing  the  ther¬ 
mometer  to  the  rays  of  the  sun,  the  mercury  has  fre¬ 
quently  risen  above  the  looth  degree.  The  west  wind 
is  usually  drier  than  the  south  :  the  east  is  cold  and 
blustering  in  the  spring,  and  sultry  in  the  summer. 

The  weather  in  Minorca  is  generally  fair  and  dry  ; 
but  when  it  rains,  the  showers  are  heavy,  though  of 
short  continuance,  and  they  fall  most  commonly  in  the 
night.  The  skv  in  summer  is  clear,  and  of  a  beautiful 
azure,  -without  clouds  or  rain  ;  but  moderate  dews  de¬ 
scend  regularly  after  sunset.  In  autumn  the  weather 
becomes  less  serene  ;  whirlwinds  and  thunder  become 
frequent ;  and  in  the  night  time  lightning,  and  those 
meteors  called  stars,  arc  very  common.  Water 

spouts  also  are  often  seen  at  that  season,  and  frequently 
break  upon  the  shore.  A  sudden  alteration  in  the  wea¬ 
ther  takes  place  about  the  autumnal  equinox  ;  the  skies 
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Minorca,  are  darkened  with  clouds,  and  the  rains  fall  in  such 
quantities,  that  the  torrents  thereby  occasioned,  pour¬ 
ing  down  from  the  hills,  tear  uji  trees  by  the  root,  car¬ 
ry  away  cattle,  break  down  fences,  and  do  considerable 
miscliici  to  the  gardens  and  vineyards.  But  these  anni¬ 
versary  rains  are  much  more  violent  than  la.sting  •,  al¬ 
ways  falling  in  sudden  and  heavy  showers,  with  inter¬ 
vals  of  fair  weather.  They  are  accompanied  with 
thunder,  lightning,  and  squalls  of  wind,  most  common¬ 
ly  from  the  north.  Hail  and  snow  are  often  intermix¬ 
ed  with  the  rains  which  fall  in  winter  and  in  spring 
but  the  snow,  for  the  most  part,  dissolves  immediately  ; 
and  ice  is  here  an  uncommon  appearance. 

The  whole  coast  of  Minorca  lies  low  ;  and  there  are 
only  a  few  hills  near  the  centre,  of  which  the  most  con¬ 
siderable,  named  I'oro  by  the  inhabitants,  may  be  seen 
at  the  distance  of  i  2  or  14  leagues  from  the  land.  The 
surface  of  the  island  is  rough  and  unequal  j  and  in  many 
‘places  divided  by  long  narrow  vales  of  a  considerable 
depth,  called  barancoes  by  the  natives.  They  begin 
towards  the  middle  of  the  Island,  and  after  several 
windings  terminate  at  the  sea.  The  south  west  side  is 
more  plain  and  regular  than  towards  the  north-east ; 
where  the  bills  are  higher,  W'lth  low  marshy  valleys  be¬ 
twixt  them,  the  soil  less  fruitful,  and  the  whole  tract 
unhealthy  to  man  and  beast.  Near  the  towns  and  vil¬ 
lages  the  fields  are  well  cultivated,  and  enclosed  with 
stone  walls  j  but  the  rest  for  the  most  part  are  rocky, 
or  covered  with  woods  and  thickets.  There  are  some 
pools  of  standing  water,  but  very  few  rivulets,  which 
is  the  greatest  defect  about  the  island,  as  the  inhabi¬ 
tants  have  scarcely  any  wholesome  water  excepting 
what  is  saved  from  the  clouds. 

The  soil  is  light,  thin,  and  very  stony,  with  a  good 
deal  of  sea  salt,  and,  in  some  places,  of  calcareous  nitre 
intermixed.  In  most  places  there  is  so  little  earth,  that 
the  island  appears  to  be  but  one  large  irregular  rock,  co¬ 
vered  here  and  there  with  mould,  and  an  infinite  variety 
of  stones.  Notwithstanding  this,  however,  it  is  not 
only  extremely  proper  for  vineyards,  but  produces  more 
wheat  and  barley  than  could  at  first  sight  be  imagined  j 
and  if  the  peasants  may  be  credited,  it  would  always 
yield  a  quantity  of  corn  and  wine  sufficient  for  the  na¬ 
tives,  did  not  the  violence  of  the  winds,  and  the  exces¬ 
sive  drought  of  the  weather,  frequently  spoil  tlieir  crops. 
The  fields  commonly  He  fallow  for  two  years,  and  are 
sown  the  third.  About  the  latter  end  of  winter,  or  the 
beginning  of  spring,  they  are  first  broke  up  :  and  next 
autumn,  as  soon  as  the  rains  fall,  they  are  again  plough¬ 
ed  and  prepared  for  receiving  the  proper  seeds.  The 
tillage  is  very  easily  performed  ;  for  a  plough  so  light 
as  to  be  transported  from  place  to  place  on  the  plough¬ 
man’s  shoulder,  and  to  be  drawn  by  a  heifer,  or  an  ass 
sometimes  assisted  by  an  hog,  is  sufficient  for  opening 
so  thin  a  soil.  The  later  the  harvest  happens,  the  more 
plentiful  it  proves.  The  barley  is  usually  cut  down 
about  the  20th  of  May  and  the  wheat  is  reaped  in 
June,  so  that  the  whole  harvest  is  commonly  got  in 
by  Midsummer  day.  The  grain  is  not  thni>hid  with 
flails  as  in  this  country,  but  trodden  out  on  a  smooth 
piece  of  rock  by  oxen  and  asses,  according  to  the  cus¬ 
tom  of  the  eastern  nations. 

The  natives  of  Minorca  are  commonly  lean,  thin, 
and  well-built,  of  a  middle  stature,  and  olive  com- 
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plexion  ;  but  their  character  is  by  no  means  agree- 
able.  Such  is  the  natural  impetuosity  of  their  temper, 
that  the  slightest  cause  provokes  them  to  anger,  and 
they  seem  to  he  incapable  of  forgiving  or  forgetting 
any  injury.  Hence  quarrels  break  out  daily,  even  among 
neighbours  and  relations  :  and  family  disputes  are  trans¬ 
mitted  from  father  to  son  ;  and  thus,  though  lawyers 
and  pettifoggers  are  veiy  numerous  in  this  countiy, 
there  are  still  too  few  for  the  clients.  Both  sexes  are, 
by  constitution,  extremely  amorous :  they  are  often  be¬ 
trothed  to  each  other  while  children,  and  marry  at  the 
age  of  14.  I  he  women  have  easy  labours,  and  com¬ 
monly  return  in  a  few  days  to  their  usual  domestic  bu 
siness  j  hut,  lest  the  family  should  become  too  numer¬ 
ous  for  their  income,  it  is  a  practice  among  the  poorer 
sort  to  keep  their  children  at  the  breast  for  two  01 
three  years,  that  by  this  means  the  mothers  may  be 
hindered  from  breeding. 

Bread  of  the  finest  wheat  flour,  well  fermented  and 
well  baked,  is  more  than  half  the  diet  of  pe-ople  of  all 
ranks.  Bice,  pulse,  vermicelli,  herbs  and  roots  from 
the  garden,  summer  fruits,  pickled  olives  and  pods  of 
the  Guinea  pepper,  make  up  almost  all  the  other  half, 
so  that  scarce  a  fitih  of  their  whole  food  is  furnished 
from  the  animal  kingdom,  and  of  this  fish  makes 
by  much  the  most  considerable  portion.  On  Fridays, 
and  other  fast  days,  they  abstain  entirely  from  fle.sh  j 
and  during  Lent  they  live  altogether  on  vegetables  and 
fish,  excepting  Sundays,  when  they  are  permitted  the 
use  of  eggs,  cheese,  and  milk.  Most  of  their  dishes 
are  high-seasoned  with  pepper,  cloves,  cinnamon,  and 
other  spices;  and  garlic,  onions,  or  letk.«,  are  almost 
constant  ingiedients.  They  eat  a  great  deal  of  oil, 
and  that  none  of  the  sweetest  or  best  flavoured  ;  using 
it  not  only  with  salads,  hut  also  with  boiled  and  fried 
fish,  greens,  pulse,  &c.  instead  of  huiter.  A  slice  of 
bread  soaked  in  boiled  water,  with  a  little  oil  and  salt, 
is  the  common  breakfast  of  the  pcas.anLs,  well  known 
by  the  name  of  okagtta.  Their  ordinarv  meals  are 
very  frugal,  and  consist  of  vei-y  little  variety  ;  but  on 
festivals  and  other  solemn  occasions  their  entertainme  iits 
are  to  the  last  degree  profuse  and  extravagant,  in.so- 
imich  that  the  bill  of  fare  of  a  country  farmer’s  wedding 
dinner  would  scarce  be  credited. 

M'ilh  regard  to  other  matters,  the  Minorquins  are 
accused  of  prodigious  indolence  in  the  wav  of  buxines^, 
and  neglect  oflhe  iiatur.ii  advantages  tliev  posSf.is.  In 
the  bowels  of  the  eaith  aiv  iron,  cojiper,  and  lead  oio, 
'of  none  of  which  any  use  has  hcen  made  except  ihe 
hast.  A  lead  mine  was  worked  to  advantage  some  time 
ago,  and  tlie  ore  suit  into  I'rance  and  S|iain  for  tin- 
use  of  the  potteries  in  tho.se  countrie-..  'I’he  proprie¬ 
tor  discontinued  Ids  work  on  some  small  di- vourage- 
ment ;  and  indeedit  is  said,  that  these  |ieople  are  of 
all  mankind  the  most  ea-sily  put  out  of  conecit  with  an 
undertaking  that  does  not  bring  them  in  mountain--,  of 
pn-seiit  gain,  or  that  admits  of  the  sliglitcst  probabili¬ 
ty  of  disappointing  their  most  sanguine  cxpi  itations  . 
nor  will  their  purse  admit  of  many  disappointm«-nts  ; 
and  thus  their  poverty  ro-o|H  rating  with  their  natural 
despondence  and  lovi-  of  ease,  is  the  prinripal  cause  of 
their  backwardness  to  engage  in  project--,  though  i-ver 
so  pniniising  for  flu-  improvement  of  th«  ir  private  for¬ 
tune,  .and  the  advantage  of  the  commrrci  of  their 
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Minorca,  country.  This  lead  ore  went  under  the  name  of  vernis 
'  among  the  natives;  as  it  was  wholly  used  by  the  potters 
in  varnishing  and  glazing  their  earthen  vessels. 

There  are  few  exports  of  any  account,  and  they 
are  obliged  to  their  neighbours  for  near  one-third  of 
their  corn,  all  their  oil,  and  such  a  variety  of  articles 
of  less  consideration,  that  nothing  could  preserve  them 
from  a  total  bankruptcy,  but  the  English  money  circu¬ 
lated  by  the  troops,  which  is  exchanged  for  the  daily 
supplies  of  provisions,  increased  by  the  multiplication  of 
vineyards,  the  bree^ling  of  poultry,  and  the  production 
of  vegetables.  In  a  proportion  of  at  least  five  to  one 
since  the  island  has  been  in  our  possession.  It  will  not 
require  many  words  to  enumerate  their  exports :  they 
make  a  sort  of  cheese,  little  liked  by  the  English,  which 
sells  in  Italy  at  a  very  great  price  •,  this,  perhaps,  to 
the  amount  of  800I.  per  annum, — The  wool  they  send 
abroad  may  produce  pool.  more. — Some  wine  is  expor¬ 
ted  ;  and.  If  we  add  to  its  value  that  of  the  home  con¬ 
sumption,  which  has  every  merit  of  an  export,  being 
nine  parts  in  ten  taken  oft’  by  the  troops  for  ready 
money,  it  may  well  be  estimated  at  i6,oool.  a-ycar.  In 
•-  honey,  wax,  and  salt,  their  yearly  exports  may  be 
about  4C0I.  and  this  comes  pretty  near  the  sun)  of  their 
exports,  which  we  estimate  together  at  18, tool,  sterling 
per  annum. 

A  vast  balance  lies  against  them,  If  we  consider  the 
%’ariety  and  importance  of  the  articles  they  fetch  from 
other  countries,  for  which  they  must  pay  ready  cash. 
Here  it  may  be  necessary  to  withdraw  some  things 
from  the  heap,  such  as  their  cattle,  sheep,  and  fowls, 
on  which  they  get  a  profit  j  for  the  country  docs  not 
produce  them  in  a  sufficient  abundance  to  supply  them, 
especially  w’hen  we  have  a  fleet  of  men  of  war  stationed 
there. 

Their  imports  are,  corn,  cattle,  sheep,  fowls,  to¬ 
bacco,  oil,  rice,  sugar,  spices,  hardware,  and  tools 
of  all  kinds  j  gold  and  silver  lace  j  chocolate,  or  co¬ 
coa  to  n)akc  it tobacco,  timber,  plank,  boards,  mill¬ 
stones,  tobacco  pipes,  playing  cards,  turnery  ware, 
seeds,  soap,  saddles;  all  manner  of  cabinetmakers 
work,  lion  spikes,  nails,  fine  earthen  ware,  glass 
lamps,  brasiery ;  paper,  and  other  stationary  wares  ; 
copperas,  galls,  dye  stulfs,  painters  brushes  and  co¬ 
lours;  musical  instruments,  music,  and  strings;  watches, 
wine,  fruit,  all  manner  of  fine  and  printed  linens, 
muslins,  cambrics,  and  laces  ;  bottles,  corks,  starch, 
indigo,  fans,  trinkets,  toys,  ribbands,  tape,  needles, 
pins,  silk,  mohair,  lanthorns,  cordage,  tar,  pitch,  ro¬ 
sin,  drugs,  gloves,  fire-arms,  gunpowder,  shot,  and 
lead  ;  hats,  caps,  velvet,  cotton  stuffs,  woollen  cloths, 
.stockings,  capes,  medals,  vestments,  lustres,  pictures, 
images,  agnus  del’s,  books,  pardons,  bulls,  rclicks,  and 
indulgencies. 

The  island  is  divided  into  what  they  style  terminos, 
of  which  there  were  anciently  five,  now  reduced  to  four, 
and  resemble  our  counties.  'I’he  termino  of  Ciudadella, 
at  the  north-western  extremity  of  the  Island,  is  so  styled 
from  this  place,  which  was  once  a  city,  and  the,  capital 
of  Minorca.  It  makes  a  venerable  and  majestic  figure, 
even  in  its  present  state  of  decay,  having  in  it  a  large 
Gothic  cathedral,  some  other  churches  and  convents, 
the  governor’s  palace,  and  an  exchange,  which  is  no 
contemptible  pile. — There  are  in  it  630  houses,  which, 
before  the  seat  of  government  and  the  courts  of  justice 


were  removed  to  Mahon,  were  fully  inhabited ;  and  Minorca 
there  are  still  more  gentlemen’s  families  here  than  in '  y— 
all  the  rest  of  the  island.  It  hath  a  port  commodious 
enough  for  the  vessels  employed  in  the  trade  of  this 
country,  which,  though  in  the  possession  of  a  maritime 
power,  is  less  than  it  formerly  was.  It  Is  still,  in  the 
style  of  our  officers,  t/ie  best  quarters  (and  there  arc 
none  bad)  in  the  countrv ;  and  if  there  was  a  civil  go¬ 
vernment,  and  the  place  made  a  free  port,  the  best  jud¬ 
ges  are  of  opinion  it  would  very  soon  become  a  flourish¬ 
ing  place  again  ;  and  the  fortifications,  if  it  should  be 
found  necessary,  might  then  also  be  easily  restored  and 
improved. 

The  termino  of  Fercrias  is  the  next,  a  narrow,  slip 
reaching  cross  from  sea  to  sea,  and  the  couirtry  little 
cultivated  ;  It  is  therefore  united  to  Mercandal.  In  this 
last  termino  stands  Mont-toro  in  the  very  centre  of  the 
isle,  and  the  highest  ground,  some  say  the  only  moun¬ 
tain  in  it ;  on  the  summit  of  which  there  is  a  convent, 
where  even  in  the  hottest  months  the  monks  enjoy  a 
cool  air,  and  at  all  times  a  most  delightful  prospect. 

About  six  miles  north  from  Mont-toro  stands  the  castle 
-that  covers  Port-Fornclles,  which  is  a  very  spacious 
harbour  on  tho-east  side  of  the  island.  There  are  in  it 
shoals  and  foul  ground,  which,  to  those  who  ai’e  unac¬ 
quainted  with  them,  render  it  difficult  and  dangerous ; 
vet  the  packets  bound  from  Mahon  to  Marseilles  fre¬ 
quently  take  shelter  therein  ;  and  while  the  Spaniards 
were  in  possession  of  the  isle,  large  ships  and  men  of  war 
frequented  it.  At  a  small  distance  from  this  lies  an¬ 
other  harbour  called  Ar/ia,  which  runs  far  into  the  land  ; 
but  being  reputed  unsafe,  and  being  so  near  Fornelles, 
is  at  present  useless.  The  country  about  it  is,  however, 
said  to  be  the  pleasantest  and  whole^omest  spot  in  the 
island,  and  almost  the  only  one  plentifully  supplied  with 
excellent'  spring  water ;  so  that  the  gardens  are  well 
laid  out,  and  the  richest  and  finest  fruits  grow  here  In 
the  highest  perfection.  Alalor  is  the  next  termino,  in 
■which  there  is  nothing  remarkable  but  the' capital  of 
the  same  name,  well  situated  on  an  eminence,  in  a  plea¬ 
sant  and  tolerably  cultivated  country. 

The  termino  of  Mahon,  at  the  south-east  end  of  the 
island,  is  at  present  the  most  considerable  of  them  all, 
containing  about  6o,OCO  English  acres,  and  nearly  one- 
half  of  the  Inhabitants  In  Minorca.  The  town  of 
Mahon  derives  its  name  from  the  Carthaginian  general 
Mago,  who  is  universally  allowed  to  be  its  founder. — 

It  stands  on  an  eminence  on  the  west  side  of  the  har¬ 
bour,  the  ascent  pietty  steep.  There  are  in  it  a  large 
church,  three  convents,  the  governor’s  palace,  and 
some  other  public  edifice.^.  It  is  large,  but  tl'.e  streets 
are  ■winding,  narrow,  and  ill  paved.  The  fortress  if 
■St  Philip  stands  near  the  entrance  of  the  harbour,  which 
it  covers;  Is  very  spacious,  of  great  strength,  with  sub¬ 
terranean  works  to  protect  the  garrison  from  hembs, 
large  magazines, and  whatever  else  is  necessary  to  render 
it  a  complete  fortification,  and  hath  .a  numtTous  and 
well  disposeel,  artillery.  Port  Mahon  is  allowed  to  be 
the  finest  harbour  in  the  Mediterranean,  about  90  fa¬ 
thoms  wide  at  its  entrance,  but  within  very  large  and 
safe,  stretching  a  league  or  moi'c  Into  the  land.  Beneath 
the  town  of  Mahon  there  is  a  very  fine  quay,  one  end 
of  ■which  is  reserved  for  the  ships  of  war,  and  furni.shed 
with  all  the  accommodations  necessary  for  careening 
and  refitting  them  ;  the  other  serves  for  merchantmen. 
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On  the  other  side  of  tlie  harbour  is  Cape  Mola,  where 
it  is  generally  agreed  a  fortress  might  be  constructed 
which  would  be  impregnable,  as  the  castle  of  St  Philip 
was  esteemed  before  we  took  it,  and  bestowed  so  much 
money  upon  it,  that  though  some  works  were  erected 
at  Cape  Mola,  it  was  not  judged  proper  to  proceed  in 
the  fortifications  there  at  a  fresh  expencc  j  at  least  this 
is  the  only  reason  that  hath  been  assigned.  Minorca 
was  taken  by  the  Spaniards  during  the  American  war, 
and  is  now  in  their  possession. 

MINORS,  or  Briars  Minor,  an  appellation  which 
the  Franciscans  assume,  out  of  show  of  humility  ;  calling 
themselves  frutres  minores,  i.  e.  lesser  brothers,  and 
sometimes  minoriles.  There  is  also  an  order  of  regular 
minors  at  Naples,  which  was  established  in  the  year 
1588,  and  confirmed  by  Sixtus  V. 

MINOS,  in  Fabulous  History,  a  king  of  Crete,  son 
of  Jupiter  and  Europa.  He  flourished  about  1432 
years  before  the  Christian  era.  He  gave  laws  to  his 
subjects,  wdiich  still  remained  in  full  force  in  tlie  age  of 
the  philosopher  Plato,  about  1000  years  after  the  death 
of  the  legislator.  His  justice  and  moderation  procured 
him  the  appellation  of  the  favourite  of  the  gods,  the 
confidant  of  Jupiter,  and  the  wise  legislator,  in  every 
city  of  Greece  ;  and,  according  to  tlie  poets,  he  was 
rewarded  for  his  equity  after  death  with  the  office  of 
supreme  and  absolute  judge  in  the  Infernal  regions.  In 
tills  capacity  he  is  represented  sitting  in  the  middle  of 
the  shades,  and  holding  a  sceptre  in  his  hand.  The 
dead  plead  their  different  causes  before  him  •,  and  the 
impartial  judge  shakes  the  fatal  urn,  which  is  filled 
with  the  destinies  of  mankind.  He  married  Ithona, 
by  whom  he  had  Lycastes,  who  was  the  father  of 
Minos  H. 

Minos  IT.  was  a  son  of  Lycastes,  the  son  of  jMl- 
nos  I.  and  king  of  Crete.  He  married  Pasiphae,  the 
daughter  of  Sol  and  Persels,  and  by  her  he  had  many 
children.  He  increased  his  paternal  dominions  by  the 
conquest  of  the  neighbouring  islands  ;  but  showed  him¬ 
self  cruel  in  the  war  wliich  he  carrieil  on  against  the 
Athenians,  who  had  put  to  death  his  son  Androgens. 
He  took  Megara  by  the  treachery  of  Scylla ;  and  not 
satisfied  with  victoi’y,  he  obliged  the  vanquished  to 
bring  him  yearly  to  Crete  seven  chosen  boys  and  the 
same  number  of  virgins  to  be  devoured  by  the  Mino¬ 
taur.  This  bloody  tribute  was  at  last  abolished  when 
Theseus  had  destroyed  the  monster.  AVhen  D.ffil)Ai.us, 
whose  industry  and  Invention  had  fabricated  tlie  laby¬ 
rinth,  and  whose  imprudence  in  assisting  Pasiphae  in 
the  gratification  of  her  unnatural  desires,  had  oifended 
Minos,  fled  from  the  place  of  liis  confinement  with 
wings,  and  arrived  safe  in  Sicily  ;  the  incensed  monarch 
pursued  the  olfender,  resolved  to  punish  his  infidelity, 
Cocalus,  king  of  Sicily,  who  had  hospitably  received 
Dsedalus,  entertained  his  roval  guest  with  dissembled 
friendship  ;  and,  that  he  might  not  deliver  to  him 
man  who.se  iiigemiity  and  abilities  lie  so  well  knew,  he 
put  Minos  to  death.  Minos  died  about  35  years  before 
the  Trojan  war.  He  was  father  of  .Androeeus,  Glaii- 
cus,  and  Deucalion  and  two  daughters  PSiwlra,  and 
.Ariadne.  Manv  authors  have  confounded  the  two 
Miiioses,  the  grandfather  and  tlie  gr.iiidson  j  but  Hoincr, 
Plutarclr,  and  Diodorus,  prove  plainly  that  they  were 
two  different  persons. 

.MINOTAUR,  in  Fuhulous  History,  a  celebrated 


nion.stcr,  half  a  man  and  half  a  bull,  according  to  this 
verse  of  Ovid, 

Stmibovcmque  virum,  semivirumque  hovan. 

It  was  the  fruit  of  Pasiphae’s  amour  with  a  hull.  IVIi- 
iios  refused  to  sacrifice  a  w'hite  bull  to  Neptune,  an 
animal  which  he  bad  received  from  the  god  for  tliut 
purpose.  This  ofleuded  Neptune,  and  he  made  1’ 
siphae  the  wife  of  Minos  enamoured  of  this  fine  bull, 
which  had  been  refused  to  his  altars.  Dx'dalus  prosti¬ 
tuted  his  talents  in  being  suL.-iervient  to  the  queen’s 
unnatural  desires  5  and  by  Ills  means,  Pasipliae’s  lior- 
rible  passions  were  gratified,  and  the  Minotaur  came, 
into  the  world.  Minos  confined  in  the  labyrinth  this 
monster,  which  convinced  the  world  of  his  wife’s  las¬ 
civiousness,  and  reflected  disgrace  upon  his  familv. 
The  Minotaur  usually  devoured  the  chosen  young  men 
and  maidens  wliich  the  tyranny  of  Minos  yearly  ex¬ 
acted  from  the  Athenians.  Theseus  delivered  his 
country  from  this  tribute,  when  it  had  fallen  to  his 
lot  to  be  sacrificed  to  the  voracity  of  the  Minotaur  j 
and  by  means  of  Ariadne,  the  king’s  daughter,  he  de¬ 
stroyed  the  monster,  and  made  his  escape  from  the 
windings  of  the  labyrinth. — 'J'lic  fabulous  tradition  of 
the  Minotaur,  and  of  the  infamous  comnieiCe  of  Pa.si- 
phae  with  a  favourite  hull,  lias  been  often  explained. 
Some  suppose  that  Pasiphae  was  enamoured  of  one  of 
her  husband’s  courtiers  called  Taurus  ;  and  that  Die- 
dalus  favoured  the  passions  of  the  queen,  bv  sufl’eriiig 
Iiis  house  to  become  the  retreat  of  the  two  lovers. 
Pasiphae  some  time  after  brought  twins  into  the  world, 
one  of  whom  greatly  resembled  Minos  and  the  otlicr 
Taurus  ;  and  In  the  natural  resemblance  of  llicir  coun¬ 
tenance  with  that  of  their  supposed  fathei-s,  originated 
their  name,  and  consequently  the  fable  of  the  Jlino- 
taur. 

MINOAA',  a  very  small  species  of  cyprinus.  Stc 
Ichthyology  Index. 

MINSTER,  (Saxon,  Mynstcror  Mynstre"),  aiicicnt- 
Iv  signified  the  church  of  a  monastery  or  convent. 

.  MINSTREL,  an  ancient  term  for  a  singer  and  in¬ 
strumental  performer. 

'I'lic  word  minstrel  is  derived  from  the  I'rencli  mene- 
strier,  and  was  not  in  use  here  before  the  Norman  con¬ 
quest.  It  is  remarkable  that  our  old  monkish  histo¬ 
rians  do  not  use  the  words  eitharadus,  cantator  or  the 
like,  to  express  a  minstrel  'xn  Jjatiil  j  but  cither  mimus, 
hiMrio,joculator,  orsonic  otiicrword  that  implies g-M/z/rr. 
Hciicc  it  should  seem  that  the  minstrels  set  off  their 
singing  by  mimicry  or  action  j  or,  according  to  Dr 
I’rown’s  hvpothcsis,  united  tile  jiowcrs  of  melody,  poem, 
and  dance. 

The  Saxons  as  well  as  tlic  ancient  Danes,  had  been 
accustomed  to  hohl  men  of  this  profession  in  the  high¬ 
est  reverence.  Their  skill  was  considered  un  something 
divine,  their  persons  were  deemed  sacred,  their  atten¬ 
dance  was  solicited  by  kings,  and  they  were  every¬ 
where  loaded  critli  honour'^  and  rewards.  In  short, 
poet.s  and  their  art  were  held  among  them  in  tlml  rude 
admiration  yvliich  is  ever  -hown  by  an  ignorant  |>eoj>l< 
to  surli  as  excel  tliem  in  iutellectuiil  arcoiiipli<>limrnt.-. 
AMieii  the  Saxons  were  converted  to  Christinniti ,  in 
proportion  as  letter-  prcv.-iile(l  among  them  this  rude 
admiration  began  to  abate,  and  poetry  yv.ys  no  lonirer 
a  jieculiar  profes-ion.  The  poet  and  the  minstrel  W- 
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came  two  persons.  Poetry  was  cultivated  by  men  of 
letters  indiscriminately,  and  many  of  the  most  popular 
rhymes  were  composed  amidst  the  leisure  and  retire¬ 
ment  of  monasteries.  But  the  minstrels  continued  a 
distinct  order  of  men,  and  got  their  livelihood  by  sing¬ 
ing  verses  to  the  harp  at  the  houses  of  the  great. 
There  they  were  still  hospitably  and  respectfully  re¬ 
ceived,  and  retained  many  of  the  honours  shown  to 
their  predecessors  the  Bards  and  Scalds.  And  in¬ 
deed,  though  some  of  them  only  recited  the  composi¬ 
tions  of  others,  many  of  them  still  composed  songs 
themselves  :  and  all  of  them  could  probably  invent  a 
few  stanzas  on  occasion.  There  is  no  doubt  but  most 
of  the  old  heroic  ballads  were  produced  by  this  order 
of  men.  For  although  some  of  the  larger  metrical 
romances  might  come  fi-om  the  pen  of  the  monks  or 
others,  yet  the  smaller  narratives  were  probably  com¬ 
posed  by  the  minstrels  who  sung  them.  From  the 
amazing  variations  which  occur  in  different  copies  of 
these  old  pieces,  it  is  evident  they  made  no  scruple  to 
alter  each  other’s  productions,  and  the  reciter  added 
or  omitted  whole  stanzas  according  to  his  own  fancy  or 
convenience. 

In  the  early  ages,  as  is  hinted  above,  this  profession 
was  held  In  great  reverence  among  the  Saxon  tribes, 
as  well  as  among  their  Danish  brethren.  This  appears 
from  two  remarkable  facts  In  history,  which  show  that 
the  same  arts  of  music  and  song  were  equally  admired 
among  both  nations,  and  that  the  privileges  and  honours 
conferred  upon  the  professors  of  them  were  common 
to  both  ;  as  it  is  w  ell  known  their  customs,  manners, 
and  even  language,  were  not  in  those  times  very  dis¬ 
similar. 

hen  King  Alfred  the  Great  was  de.slrous  to  learn 
the  true  situation  of  the  Danish  army,  which  had  in¬ 
vaded  his  realm,  he  assumed  the  dress  and  character  of 
a  minstrel  j  and  taking  his  harp,  and  only  one  attend¬ 
ant  (for  in  the  earliest  times  it  was  not  unusual  for  a 
minstrel  to  have  a  servant  to  carry  his  harp),  he  went 
with  the  utmost  security  into  the  Danish  camp.  And 
though  he  could  not  but  be  known  to  be  a  Saxon,  the 
character  he  had  assumed  procured  him  an  hospitable 
reception  j  he  was  admitted  to  entertain  the  king  at 
table,  and  staid  among  them  long  enough  to  contrive 
that  assault  which  afterwards  destroyed  them.  This 
was  In  the  year  878. 

About  60  years  after,  a  Danish  king  made  use  of 
the  same  disguise  to  explore  the  camp  of  King  Athel- 
stan.  With  his  harp  in  his  hand,  and  dressed  like  a 
minstrel,  Anlaff  king  of  the  Danes  went  among  the 
Saxon  tents,  and  taking  his  stand  near  the  king’s  pa¬ 
vilion,  began  to  play,  and  was  immediately  admitted. 
There  he  entertained  Athelstan  and  his  lords  with  his 
-/mging  and  his  music ;  and  was  at  length  dismissed 
with  an  honourable  reward,  though  his  songs  must 
have  discovered  him  to  have  been  a  Dane.  Athel¬ 
stan  was  saved  from  the  consequences  of  this  stratagem 
by  a  soldier,  who  had  observed  Anlaff  bury  the  money 
which  had  been  given  him,  from  some  scruple  of  ho¬ 
nour  or  motive  of  superstition.  This  occasioned  a  dis¬ 
covery. 

From  the  uniform  procedure  of  both  these  kings,  it 
is  plain  that  the  same  mode  of  entertainment  prevailed 
among  both  peoples,  and  that  the  minstrel  was  a  pri¬ 
vileged  character  among  both.  Even  as  late  as  the 
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reign  of  Edward  II.  the  minstrels  were  easily  admitted 
into  the  royal  presence,  as  appears  from  a  passage  in 
blow,  which  also  shows  the  splendour  of  their  appear¬ 
ance. 

“  In  the  year  1316,  Edward  II.  did  solemnize  his 
feast  of  Pentecost  at  Westminster,  In  the  great  hall ; 
where  sitting  royally  at  the  table  with  his  peers  about 
him,  there  entered  a  woman  adorned  like  a  minstrel, 
sitting  on  a  great  horse  trapped,  as  minstrels  then  used, 
who  rode  round  about  the  tables,  showing  pastime  ;  and 
at  length  came  up  to  the  king’s  table  and  laid  befoie 
him  a  letter,  and  forthwith  turning  her  horse,  saluted 
every  one,  and  departed.” — The  subject  of  this  letter 
was  a  remonstrance  to  the  king  on  the  favours  heaped 
by  him  on  his  minions,  to  the  neglect  of  his  knights  and 
faithful  servants. 

The  messenger  was  sent  in  a  minstrel’s  habit,  as  what 
would  gain  an  easy  admission  •,  and  was  a  woman  con¬ 
cealed  under  that  habit,  probably  to  disarm  the  king’s 
resentment  5  for  we  do  not  find  that  any  of  the  real 
minstrels  were  of  the  female  sex  ;  and  therefore  con¬ 
clude  this  was  only  an  artiul  contrivance  peculiar  to 
that  occasion. 

In  the  4th  year  of  Richard  II.  John  of  Gaunt 
erected  at  Tetbury  in  Staffordshire  a  court  of  minstrels, 
with  a  full  power  to  receive  suit  and  service  from  the 
men  of  that  profession  within  five  neighbouring  coun¬ 
ties,  to  enact  laws,  and  determine  their  controversies  } 
and  to  apprehend  and  arrest  such  of  them  as  should  re¬ 
fuse  to  appear  at  the  said  court,  annually  held  on  the 
1 6th  of  August,  lor  this  they  had  a  charter,  by  which 
they  were  empowered  to  appoint  a  king  of  the  min¬ 
strels  with  four  officers  to  preside  over  them.  These 
were  every  year  elected  with  great  ceremony  j  the 
whole  form  of  which  is  described  by  Dr  Plott ;  in 
W’hose  time,  however,  they  seem  to  have  become  mere 
musicians. 

Even  so  late  as  the  reign  of  King  Henry  VIII.  the 
reciters  of  verses  or  moral  speeches  learnt  by  heart,  in¬ 
truded  without  ceremony  into  all  companies  ;  not  only 
in  taverns,  but  in  the  houses  of  the  nobility  themselves. 
This  we  learn  from  Erasmus,  whose  argument  led  him 
only  to  describe  a  species  of  these  men  who  did  not  sing 
their  compositions ;  but  the  others  that  did,  enjoyed 
without  doubt  the  same  privileges. 

We  find  that  the  minstrels  continued  down  to  the 
reign  of  Elizabeth  ;  In  whose  time  they  bad  lost  niHch 
of  their  dignity,  and  were  sinking  into  contempt  and 
neglect.  Yet  still  they  sustained  a  character  far  superior 
to  any  thing  we  can  conceive  at  present  of  the  singers 
of  old  ballads. 

When  Queen  Elizabeth  was  entertained  at  Killing- 
worth  castle  by  the  carl  of  Leicester  in  1575,  among 
the  many  devices  and  pageants  which  were  exhibited 
lor  her  entertainment,  one  of  the  personages  introduced 
was  that  of  an  ancient  minstrel,  whose  appearance  and 
dress  are  so  minutely  described  by  a  writer  there  pre¬ 
sent,  and  gives  us  so  distinct  an  idea  of  the  character, 
that  we  shall  quote  the  passage  at  large. 

“  A  pei'son  very  meet  seemed  he  for  the  purpose, 
of  a  xlv.  years  old,  apjiarclled  partly  as  he  would 
himself.  His  cap  oft  ;  his  head  seemingly  rounded 
tonstCTwIse  :  fair  kembed,  that,  with  a  sponge  daintly 
dipt  in  a  little  capon’s  grease,  was  finely  smoothed,  to 
make  it  shine  like  a  mallard’s  wing.  His  beard  snugly 
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siiavtn  ;  and  yet  Ills  shirt  after  the  new  trink,  with  ruffs 
fair  starched,  sleeked,  and  glistering  like  a  pair  of  new 
shoes,  marshalled  in  good  order  with  a  setting  stick, 
and  strut,  ‘  that’  every  ruff  stood  up  like  a  wafer.  A 
side  [I.  e.  long]  gown  of  Kendale  green,  after  the  fresh¬ 
ness  of  the  year  now,  gathered  at  the  neck  w'ith  a  nar¬ 
row  gorget,  fastened  afore  with  a  white  clasp  and  a 
keeper  close  up  to  the  chin  j  but  easily,  for  heat,  to 
undo  wlien  be  list.  Seeminglv  begirt  in  a  red  caddis 
girdle  :  from  that  a  pair  of  capped  Sheffield  knives 
hanging  a’  two  sides.  Out  of  his  bosom  drawn  from 
a  lappet  of  his  napkin  edged  with  a  blue  lace,  and 
marked  with  a  I)  for  Damlau  5  for  he  was  but  a  bache¬ 
lor  yet. 

“  His  gown  had  side  [i.  e.  long]  sleeves  down  to 
midleg,  slit  from  the  shoulder  to  the  hand,  and  lined 
with  white  cotton.  His  doublet  sleeves  of  black  wor¬ 
sted  ;  upon  them  a  pair  of  points  of  tawny  chamlet 
laced  along  the  wrist  with  blue  threaden  pointes.  A 
weak  towards  the  hands  of  fustian-a-napes.  A  pair 
of  red  neather  stocks.  A  pair  of  pumps  on  bis  feet, 
with  a  cross  cut  at  his  toes  for  corns  ;  not  new  indeed, 
yet  cleanly  blackt  with  soot,  and  shining  as  a  shoing 
horn. 

“  About  bis  neck  a  red  ribband  suitable  to  his  girdle. 
His  harp  in  good  grace  dependent  before  him.  His 
wrest  tyed  to  a  green  lace  and  hanging  by  ;  under  the 
gorget  of  his  gown  a  fair  flaggon  chain  (pewter  for) 
silver,  as  a  Squire  Minstrel  of  Middlesex,  that  travelled 
the  country  this  summer  season,  unto  fair  and  worship¬ 
ful  men’s  houses.  From  his  chain  hung  a  scutcheon, 
with  metal  and  colour,  resplendent  upon  his  breast,  of 
the  ancient  arms  of  Islington.” 

— This  minstrel  is  described  as  belonging  to  that 
village.  We  suppose  such  as  were  retained  by  noble 
families  wore  their  arms  banging  dorvn  by  a  silver  chain 
as  a  kind  of  badge.  From  the  expression  of  Squire 
Minstrel  above,  we  may  conclude  there  were  other  in¬ 
ferior  orders,  as  Yeomen  Minstrels  or  the  like. 

This  minstrel,  the  author  tells  us  a  little  below, 
“  after  three  lowly  courtesies,  cleared  his  voice  with  a 
hem  .  . .  and  wiped  his  lips  with  the  hollow  of  his  hand 
for  ’filing  his  napkin  j  tempered  a  string  or  two  with 
his  avrist  j  and,  after  a  little  warbling  on  his  harp  for 
a  prelude,  came  forth  with  a  solemn  so'ng,  warranted 
for  story  out  of  King  Arthur’s  acts,  &c.” 

Towards  the  end  of  the  16th  century,  this  class  of 
men  had  lost  all  credit,  and  were  sunk  so  low  in  the 
public  opinion,  that  in  the  39th  year  ol  I'.lizabeth  a 
statute  was  passed  by  which  “  minstrels,”  wandering 
abroad,  were  included  among  “  rogues,  vagabonds,  and 
sturdy  beggars,”  and  were  adjudged  to  be  punished  as 
sucli.  This  act  seems  to  have  put  an  end  to  the  pro¬ 
fession,  for  after  this  time  they  are  no  longer  mentioned. 

MINT,  the  place  in  which  the  king’s  money  is 
coined.  See  Coinage. 

There  were  anciently  mints  In  almost  every  county 
in  F.ngland  ;  but  the  only  mint  at  present  in  the  Hri- 
tisli  dominions  is  that  in  the  'fower  of  London.  J  lie 
officers  of  the  mint  are,  i.  The  warden  ol  the  mint, 
who  is  the  chief’,  he  oversees  the  other  offici  rs,  and 
receives  the  bullion.  2.  ’I'lie  master  worker,  who  re¬ 
ceives  bullion  from  the  wardens,  causes  it  to  be  melted, 
delivers  it  to  the  moneyers,  and,  ulien  it  is  eoimd, 
receives  it  again.  3.  'I’lie  comptroller,  who  Is  the 


overseer  of  all  the  inferior  officers,  and  sees  that  all  the 
money  is  made  to  the  just  assize.  4.  'I’lic  assay  master, 
who  weighs  tlie  gold  and  silver,  and  sees  tl;at  it  is 
according  to  the  standard.  5.  'Hie  two  auditors  who 
take  the  accounts.  6.  'Hie  surveyor  of  the  melting  ; 
w’ho,  after  the  assay  master  has  made  trial  of  the  bul¬ 
lion,  sees  that  it  is  cast  out,  and  not  altered  after  it  is 
delivered  to  the  melter.  7.  The  engraver  ’,  who  en¬ 
graves  tlie  stamps  and  dies  for  the  coinage  of  the  mo¬ 
ney.  8.  The  clerk  of  the  irons  j  who  sees  that  the 
irons  are  clean  and  fit  to  work  with.  9.  'I'hc  melter, 
who  melts  the  bullion  before  it  be  coined.  10.  'Hie 
provost  of  the  mint  ;  who  provides  for  and  oversees 
all  the  moneyers.  it.  'J’he  blanchers,  who  anneal 
and  cleanse  the  money.  1 2.  The  moneyers  j  some  of 
whom  forge  the  money,  some  share  it,  some  round  and 
mill  it,  and  some  stamp  and  coin  it.  13.  The  porters 
who  keep  the  gate  of  the  mint. 

Mint  was  also  a  pretended  place  of  privilege,  in 
Southwark,  near  the  King’s  lleneh,  put  down  by 
statute.  If  any  persons,  within  the  limits  of  the  mint, 
shall  obstruct  any  officer  in  the  serving  of  any  writ  or 
process,  &c.  or  assault  any  person  therein,  so  as  he 
receive  any  bodily  hurt,  the  offender  shall  be  guilty 
of  felony,  and  be  transported  to  the  plantations,  &c. 
Stat.  9.  CJeo.  I. 

Mist  Marks.  It  hath  been  usual,  from  old  time, 
to  oblige  the  masters  and  workers  of  the  mint,  in  the 
indentures  made  with  them,  “  to  make  a  privy  mark 
in  all  the  money  that  they  made,  as  well  of  gold  as  of 
silver,  so  that  another  time  they  might  know,  if  need 
were,  and  witte  which  moneys  of  gold  and  silver 
among  other  of  the  same  moneys,  were  of  their  own 
making,  and  which  not.”  And  whereas,  after  every 
trial  of  the  pix  at  Westminster,  the  masters  and  work¬ 
ers  of  the  mint,  having  there  proved  their  nioneys  to 
be  lawful  and  good,  were  immediately  entitled  to  re¬ 
ceive  their  (jin'cti/s  under  the  great  seal,  and  to  be  dis¬ 
charged  from  all  suits  or  actions  concerning  those 
nioneys,  it  was  then  usual  for  the  said  masters  and 
workers  to  change  the  privy  mark  before  used  for  ano¬ 
ther,  that  so  the  moneys  from  which  they  were  not  yet 
discharged  might  be  distinguished  from  those  for  which 
they  had  already  received  their  quietus  :  which  new 
mark  they  then  continued  to  stamp  upon  all  their  mo¬ 
neys,  until  another  trial  of  the  pix  gave  them  also  their 
quietus  concerning  those. 

'Hie  pix  is  a  strong  box  with  three  locks,  whosr 
keys  are  respectively  kept  by  the  warden,  master,  and 
comptroller  of  tlie  mint ;  and  in  which  are  deposited, 
sealed  up  in  several  parcels,  certain  pieces  tukeii  at 
random  out  ol  every'  Journey  as  it  is  railed  j  that  Ls, 
out  of  every  15  pounds  weight  ol  gold,  or  60  pounds 
yvelglit  of  silver,  before  tlie  same  is  delivered  to  the 
proprietors.  .Vnd  ibis  pix  is,  from  tir.ie  to  time,  by 
the  king’s  command,  opened  at  Westminster,  in  the 
presence  of  tlie  lord  cliancellor,  llie  lord*  of  the  coun¬ 
cil,  the  lords  i  onimissioncrs  of  the  tieasurv,  the  ju¬ 
stices  of  the  several  benches,  and  the  barons  of  the 
exchequer  y  before  wliom  a  trial  is  made,  by  a  jury 
of  goldsiiiitlu  impaniielbd  and  sworn  for  that  pur|>ose, 
of  the  collective  weight-  of  rirlain  parcels  ol  the  -e- 
veral  pitci  •  of  gold  and  silver  taken  at  random  from 
those  contained  in  the  pix  j  after  which  tlio--^  parcels 
lieiiig  -iv«r.illy  melted,  aTiys  are  then  made  ol  the 
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Mint  bullion  of  gold  and  silver  so  produced,  by  the  mclt- 
II  ing  certain  small  quantities  of  the  same  against  equal 
Minuet,  -weights  taken  from  the  respective  trial  pieces  of  gold 
'  ''  '  and  silver  that  are  deposited  and  kept  in  the  exchequer 
for  that  use.  Tliis  is  called  the  trial  of  the  pit ;  the 
report  made  by  the  jury  upon  that  trial  is  called  the 
verdict  of  the  pix  for  that  time  ;  and  the  indented  trial 
pieces  jvtst  above  mentioned,  arc  certain  plates  of  stand¬ 
ard  gold  and  standard  silver,  made -with  the  greate.st 
care,  and  delivered  in  upon  oath,  from  time  to  lime 
a"?  there  is  occasion,  by  a  jury  of  the  most  able  and 
experienced  goldsmiths,  summoned  by  virtue  of  a  war¬ 
rant  from  the  lords  of  the  treasury  to  the  wardens  of 
the  mystery  of  goldsmiths  of  the  city  of  London  for 
that  purpose  j  and  which  plates  being  so  delivered  in, 
are  divided  each,  at  this  time,  into  seven  parts  by  in¬ 
dentures,  one  of  which  parts  is  kept  in  his  majesty’s 
court  of  exchequer  at  Westminster,  another  by  the 
said  company  of  goldsmiths,  and  two  more  by  the  of¬ 
ficers  of  his  majesty’s  mint  in  the  Tower  ;  the  remain¬ 
ing  three  being  for  the  use  of  the  mint,  &c.  in  Scot¬ 
land.  The  pix  lias  sometimes  been  tried  every  year, 
or  even  oftener,  but  sometimes  not  moie  than  once 
in  several  years  :  and  from  hence  is  understood  how’  it 
comes  to  pass,  that,  among  the  pieces  tliat  arc  dated 
as  well  as  marked,  three  or  more  difl’crent  dates  are 
sometimes  found  upon  jiieces  impressed  with  tlie  same 
mark  :  and  again,  that  dilVerent  marks  are  found  upon 
Jiieces  bearing  the  same  date.  These  marks  are  first 
observable  upon  the  coins  of  King  Kdward  III.  j  the 
words  above  quoted  concerning  those  marks  are  from 
the  indentures  made  with  the  lord  Hastings,  master 
and  worker  to  King  I'.dward  IV  ;  and  the  marks 
themselves  continued  to  be  stamped  very  conspicuously 
upon  the  moneys,  till  the  coinage  by  the  mill  and 
screw  was  introduced  and  settled  after  the  Kestoration, 
in  tlie  year  1662  J  since  which  time,  the  moneys  being 
made  with  far  greater  regularity  and  exactness  than 
before,  these  marks  have  either  been  totally  laid  aside, 
or  such  only  liave  been  u.sf  d  as  are  of  a  more  secret 
nature,  and  only  known  to  the  oflicers  and  engravers 
concerned  in  the  coinage:'  and  .indeed  the  constaiit 
practice  that  has  ever  since  prevailed,  of  dating  all  the 
several  pieces,  has  rendered  all  such  marks  of  much  less 
consequence  than  before. 

Mint.  See  Menth.v,  Botany  and  Materia 
Medica  Index. 

MINTURNtE,  a  town  of  Campania,  between  Si- 
nuessa  and  Forinlte.  It  was  in  the  marshes  in  this  neigh¬ 
bourhood  that  Marius  concealed  himself  in  the  mud  to 
avoid  the  parti/.ans  of  Sylla.  The  people  condemned 
him  to  death  j  but  when  his  voice  alone  had  terrified 
the  executioner,  they  showed  themselves  compassionate 
and  favoured  his  escape. 

MINUET,  a  very  graceful  kind  of  dance,  consisting 
of  a  Coupee,  a  high  step,  and  a  balance :  it  begins  with 
a  beat,  and  its  motion  is  triple. 

The  invention  of  the  minuet  seems  generally  to  be 
ascribed  to  the  French,  and  particularly  to  the  inha- 
bit’ants  of  the  province  of  Polctou.  The  word  is  said 
l)y  Menage  and  Furetiere  to  be  derived  from  the 
French  menne  or  menu,  “  small  or  little  j”  and  in 
strictness  signifies  a  small  space.  The  melody  of  this 
dance  consists  of  two  strains,  which,  as  being  repeated, 
are  called  reprises,  each  having  eight  or  more  bars,  but 
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never  an  odd  number.  Tlie  meastire  is  three  crotchets  Minuet 
in  a  bar,  aud  is  thus  marked  though  it  is  commonly  |1 
performed  in  the  time  I-"  Walther  speaks  of  a  minuet  Abrade, 
in  Lully’s  opera  of  Rolcnd,  each  strain  of  which  con-  ''  ~ 
tains  ten  bars,  the  sectional  number  being  5  y  which 
renders  it  very  difficult  to  dance. 

MINUTE,  in  Geometry,  the  60th  part  of  a  degree 
of  a  cii'cle. 

hlixuTE  of  Time,  the  60th  part  of  an  hour. 

IMinute,  in  Ai'chitccture,  usually  denotes  the  doth, 
sometimes  the  jOtli,  part  of  a  module.  See  Archi¬ 
tecture. 

Minute  is  also  used  for  a  short  memoir,  or  sketch  of 
a  thing  ta'ken  in  writing. 

IMINUTIUS  Felix.  See  Felix. 

M1NY.(E,  a  name  given  to  the  inhabitants  of  Or- 
cbomenos  in  Boeotia,  from  Minvas  king  of  the  coun¬ 
try.  Orchomenos  the  son  of  Mlnyas  gave  his  name 
to  the  capital  of  the  country  j  and  the  inhabitants 
still  retained  their  original  appellation,  in  contradis¬ 
tinction  to  the  Orchomenlans  of  Arcadia.  A  colony 
of  Orchomenians  passed  into  Thessaly  and  settled  in 
lolcbos  ;  from  which  circumstance  the  people  of  the 
jjIuVc,  :>nd  particularly  the  Argonauts,  were  called 
Mimja.  This  name  they  received,  according  to  the 
opinion  of  some,  not  because  a  number  of  Orchomeni¬ 
ans  had  settled  among  them,  but  because  the  chief 
and  noblest  of  them  were  descended  from  the  daughters 
of  Minyas.  Part  of  the  Orchomenians  accompanied 
the  sons  of  Codrus  when  (hey  migrated  to  Ionia.  The 
descendants  of  the  Argonauts,  as  well  as  the  Argo¬ 
nauts  themselves,  received  the  name  of  Minyce.  They 
first  inhabited  Lemnos,  where  they  had  been  born  from 
the  Ijemnian  women  who  had  murdered  their  husbands. 

They  were  driven  from  Lemnos  by  the  Pelasgi,  about 
1160  before  the  Christian  era,  and  come  to  settle  in 
liaconia,  from  whence  they  passed  into  Calliste  with  a 
colony  of  Lacedeemonians. 

MIQUELETS,  a  name  given  to  the  Spaniards  who 
inhabit  the  Pyrenean  mountains  on  the  frontiers  of 
Arragon  and  Catalonia,  and  live  by  robbing. 

MIQUELON,  a  small  desert  island  to  the  south¬ 
west  of  Cape  May  in  Newfoundland,  ceded  to  the 
French  by  the  peace  of  1763,  for  drying  and  curing 
their  fish.  W.  Long.  54.  30.  N.  Lat.  47.  22. 

MIRABILIS,  Marvel  ok  Peru  j  a  genus  of 
jdants  belonging  to  the  jientandria  class  5  and  in  the 
natural  method  rankinj;  with  those  ol  which  the  oi'dcr 
js  doubtful.  See  Botany  Judes'. 

MIRACLE,  in  its  original  sense,  is  a  word  of  the 
same  import  with  wonder  ;  but  in  its  usual  and  more 
appropriate  signification,  it  denotes  “  an  eflect  contrary 
to  the  cstablislied  constitution  and  course  of  things,  or  a 
sensible  deviation  from  the  known  hms  of  nature.” 

That  the  visible  world  is  governed  by  stated  gene¬ 
ral  rules,  or  that  there  is  an  order  of  eauses  and  ef¬ 
fects  established  in  every  part  of  the  system  of  natun; 
which  falls  under  our  observation,  is  a  fact  which 
cannot  be  controverted.  If  the  Supreme  Being,'  as 
some  have  supposed,  be  the  only  real  agent  in  the 
universe,  we  have  the  evidence  of  experience,  that,  in 
the  particular  system  to  which  we  belong,  he  acts  by 
stated  rules.  If  he  employs  inferior  agents  to  con¬ 
duct  the  various  motions  from  which  the  phenomena 
result,  we  have  the  same  evidence  that  he  has  subject- 


MIR  [  279  ]  MIR 


Miracle.  cJ  tliose  agents  to  certain  fixed  laws,  commonly  called 

— V - '  the  laws  oj  nature.  On  either  hypothesis,  effects 

which  are  produced  by  the  regular  operation  of  these 
laws,  or  which  are  conformable  to  the  establislied 
course  of  events,  are  properly  called  natural;  and  every 
contradiction  to  this  constitution  of  the  natural  system, 
and  the  correspondent  course  of  events  In  it,  is  called  a 
miracle. 

If  this  definition  of  a  miracle  be  just,  no  event  can 
be  deemed  miraculous  merely  because  it  is  strange, 
or  even  to  us  unaccountable  5  since  it  may  be  nothing 
more  than  a  regular  effect  of  some  unknown  law  of 
nature.  In  this  country  earthquakes  are  rare  ;  and 
for  monstrous  births  perhaps  no  particular  and  satis¬ 
factory  account  can  he  given  :  yet  an  earthquake  is 
as  regular  an  effect  of  the  established  laws  of  nature 
as  any  of  those  with  which  we  are  most  intimately 
acquainted  j  and  under  circumstances  in  which  tiiere 
would  always  be  the  same  kind  of  production,  the 
monster  is  nature’s  genuine  issue.  It  is  therefore  ne¬ 
cessary,  before  we  can  pronounce  any  cdlect  to  be  a  true 
miracle,  that  the  circumstances  under  which  it  is  pro¬ 
duced  be  known,  and  that  the  common  course  of  na¬ 
ture  be  In  some  degree  understood  ;  for  in  all  those 
cases  in  which  we  are  totally  ignorant  of  nature,  it 
is  impossible  to  determine  what  is,  or  what  is  not,  a 
deviation  from  its  course.  Miracles,  therefore,  ai’c 
not,  as  some  have  represented  them,  appeals  to  our  ig¬ 
norance.  They  suppose  some  antecedent  knowledge 
of  the  course  of  nature,  without  which  no  proper  judge¬ 
ment  can  be  formed  concerning  them  ;  though  with  it 
their  reality  may  be  so  apparent  as  to  prevent  all  possi¬ 
bility  of  a  dispute. 

Thus,  were  a  physician  to  cure  a  blind  man  of  a  ca¬ 
taract,  by  anointing  his  eyes  with  a  cliemical  prepa¬ 
ration  whicli  we  had  never  before  seen,  and  to  the  na¬ 
ture  and  effects  of  which  we  are  absolute  strangers,  the 
cure  would  undoubtedly  be  wonderful ;  but  wc  could 
not  pronounce  it  miraculous,  because,  for  any  thing 
known  to  us,  It  might  be  the  natural  eflect  of  the 
operation  of  the  unguent  on  the  eye.  liut  were  he  to 
recover  his  patient  merely  by  commanding  him  to  see, 
or  by  anointing  his  eyes  with  spittle,  wc  sliould  with 
the  utmost  confidence  pronounce  the  cure  to  be  a  mi- 
^  racle  ;  because  we  know  perfectly  that  neither  the  hu¬ 
man  voice  nor  human  spittle  have,  by  the  established 
constitution  of  things,  any  such  power  over  the  diseases 
of  the  eye.  No  one  is  now  ignorant,  that  persons  ap- 
pai-ently  dead  are  often  restored  to  their  ^milies  and 
friends,  by  being  treated  in  the  manner  recommended 
by  the  Humane  Society.  To  the  vulgar,  and  some¬ 
times  even  to  men  of  science,  the»c  efiects  appear  very 
wonderful  j  hut  as  they  are  known  to  be  produced  by 
physical  agency,  they  can  never  be  considered  as  mi¬ 
raculous  deviations  from  the  laws  ot  nature.  On  the 
other  hand,  no  one  could  doubt  of  l)is  having  witnessc»l 
a  real  miracle  who  had  seen  a  person  that  had  bein  four 
days  dead  come  alive  out  ot  his  grave  at  the  call  ot  an¬ 
other,  or  who  had  even  beheld  a  person  exhibiting  all 
the  symptoms  of  death  instantly  resuscitated  merely  by 
being  desired  to  live. 

’I'hus  easy  is  it,  in  all  cases  in  which  tlic  course  of 
nature  is  understood,  to  determine  whether  any  parti¬ 
cular  event  be  really  a  miracle  \  whilst  in  circumstances 
where  wc  know  nothing  of  nature  and  its  course,  even 


a  true  miracle,  were  it  performed,  could  not  he  admit-  Mimclc 
ted  as  such,  or  carry  any  conviction  to  the  mind  of  a  v..-.  ./ 

philosopher. 

If  miracles  be  efiects  contrary  to  the  established  con¬ 
stitution  of  things,  we  are  certain  that  they  will  never 
be  perlormed  on  trivial  occasions.  The  constitution  of 
things  was  established  by  the  Creator  and  Governor  of 
the  universe,  and  is  undoubtedly  the  ofispring  of  Infinite 
wisdom  pursuing  a  plan  for  the  best  of  purposes.  From 
this  plan  no  deviation  can  be  made  but  by  God  himself, 
or  by  some  powerful  being  acting  wdth  his  permission. 

The  plans  devised  by  wdsdom  are  steadv  in  proportion 
to  their  perfection,  and  the  plans  of  infinite  wisdom 
must  be  absolutely  perfect.  From  this  consideration, 
some  men  have  ventured  to  conclude,  that  no  miracle 
was  ever  wrought,  or  can  rationally  be  expected  ;  but 
maturer  reflection  must  soon  satisfy  us  that  all  such  con¬ 
clusions  are  hasty. 

Man  is  unquestionably  the  principal  creature  in  this 
world,  and  apparently  the  only  one  in  it  who  is  ca¬ 
pable  of  being  made  acquainteil  with  the  relation  in 
which  he  stands  to  his  Creator.  M  e  cannot,  therefore, 
doubt,  but, that  such  of  the  laws  of  nature  as  extend 
not  their  operation  beyond  the  limits  of  this  earth  were 
established  chiefly,  if  not  solely,  for  the  good  of  man¬ 
kind  j  and  if,  in  any  particular  circumstances,  that  good 
can  be  more  effectually  promoted  by  an  occasional  de¬ 
viation  from  those  laws,  such  a  deviation  mav  be  rea¬ 
sonably  expected.  Were  man,  in  the  exercise  of  his 
mental  and  corporeal  powers,  subjected  ta  the  laws  of 
physical  necessity,  the  circifinstances  supposed  would  in¬ 
deed  never  occur,  and  of  course  no  miracle  could  be  ad¬ 
mitted.  But  such  is  not  the  nature  of  man. 

M  ithout  rejieating  what  has  been  said  elsewhere 
(See  Met .\PH y SICS,  Fart  Hi.  Chap.  V.)  of  necessity 
and  liberty,- we  shall  here  take  it  for  granted,  that  the 
relation  between  motives  and  actions  is  different  from 
that  between  cause  and  eflect  in  physics  ;  and  that, 
mankind  have  such  command  over  themselves,  as  that 
by  their  voluntary  conduct,  they  can  make  themselves 
in  a  great  degree  either  happy  or  miserable.  Wc  know 
likewise  from  histoi-y,  that,  by  some  means  or  other,  al¬ 
most  all  mankind  were  once  sunk  into  the  grossest  igno¬ 
rance  of  the  most  important  truths  ;  that  they  knew  not 
the  Being  by  whom  they  were  created  and  supported  ; 
that  they  paid  divine  adoration  to  stocks,  stones,  an<l 
the  vilest  reptiles  ;  and  that  they  were  slaves  to  the 
most  impious,  cruel,  and  degrading  superstitions. 

From  this  depraved  state  it  was  surely  not  unworthy 
of  the  common  “  Father  of  all”  to  rescue  his  helpless 
creatures,  to  enlighten  their  nmlei-standings  that  they  ,, 

might  perceive  what  Is  right,  and  to  pn  ^ent  to  them 
motives  of  sufliclent  force  to  engage  them  in  the  prac¬ 
tice  of  it.  Hut  the  uridei -tamlings  of  ignorant  b.ar- 
barlans  cannot  be  i  niiglilened  by  arguments  ;  I  ecans<’ 
of  the  force  of  such  arguments  as  rei'arri  moral  cienee 
they  are  not  (|Ualified  to  juilge.  Th--  philosopher-  of 
Athens  and  Home  incubntid,  indeed,  many  1  xcellent 
moral  precepts,  aixl  thev  sometimes  ventun-d  to  i\. 
jKise  the  absurdities  of  the  releuing  -iUiMTstition  :  hot 
their  lectures  had  no  influence  upon  the  multllude. ; 
and  thev  had  themselvi  s  imbibed  such  erroneous  no¬ 
tions  respecting  the  attributes  of  the  Sopn  me  I’  -ine, 
ami  the  nature  of  tin-  liurHan  souI,  and  eenvert.-ii  il-'-e 
notions  into  fu'st  principle',  of  wlii'di  tL -y  \.  ;d  =  ■» 

p  :riiij» 
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Miraclf.  permit  an  examination,  that  even  among  them  a  tho- 
rough  reformation  was  not  to  be  expected  from  the 
powers  of  reasoning.  It  is  likewise  to  be  observed, 
that  there  are  many  truths  of  the  utmost  importance  to 
mankind,  which  unassisted  reason  could  never  have  dis¬ 
covered.  Amongst  these  we  may'  confidently  reckon 
the  immortality  of  the  soul,  the  terms  upon  which  God 
will  be  reconciled  to  sinners,  and  the  mauner  in  which 
that  all-perfect  Being  may  be  acceptably  worshipped; 
about  all  of  which  philosophers  were  la  such  uncer¬ 
tainty,  that,  according  to  Plato,  ‘‘  ^Yhatever  is  set 
right,  and  as  it  should  be,  in  the  present  evil  state  of 
the  world,  can  be  so  only  by  the  particular  interposition 
of  God  (a). 

An  immediate  revelation  from  Heaven,  therefore, 
was  the  only  method  by  which  infinite  wisdom  and 
perfect  goodness  could  reform  a  bewildered  and  vicious 
race.  But  this  revelation,  at  whatever  time  we  suppose 
it  given,  must  have  been  made  directly  either  to  some 
chosen  individuals  commissioned  to  instruct  others,  or  to 
every  man  and  woman  for  whose  benefit  it  was  ulti¬ 
mately  intended.  Were  every  person  instructed  in  the 
knowledge  of  his  duty  by  immediate  inspiration,  and 
were  the  motives  to  practise  it  brought  home  to  liis 
mind  by  God  himself,  human  nature  would  be  wholly 
changed  :  men  would  not  he  masters  of  their  own  ac¬ 
tions  :  they  would  not  he  moral  agents,  nor  by  con¬ 
sequence  be  capable  either  of  reward  or  of  punishment. 
It  remains,  therefore,  that  if  God  has-been  graciously 
plea-sed  to  enlighten  and  reform  mankind,  without 
destroying  that  moral  nature  which  is  essential  to  vir¬ 
tue,  he  can  have  done  it  only  by  revealing  his  truth  to 
certain  chosen  instruments,  who  were  the  immediate 
instructors  of  their  contemporaries,  and  through  them 
have  been  the  instructors  of  succeeding  ages. 

Let  us  suppose  this  to  have  been  actually  the  case, 
and  consider  how  those  inspired  teachers  could  commu¬ 
nicate  to  others  every  truth  which  had  been  revealed  to 
themselves.  They  might  easily,  if  it  was  part  of  llieir 
duty,  deliver  a  sublime  system  of  natural  and  moral 
science,  and  establish  it  upon  the  common  basis  of  ex¬ 
periment  and  demonstration ;  hut  what  foundation 
could  they  lay  for  those  truths  which  unassisted  reason 
cannot  discover,  and  which,  when  they  are  revealed, 
appear  to  have  no  necessary  relation  to  any  thing  pre¬ 
viously  known  ?  To  a  bare  affirmation  that  they  had 
been  immediately  received  from  God,  no  rational  be¬ 
ing  could  he  expected  to  assent.  The  teachers  might 
be  men  of  known  veracity,  whose  simple  assertion 
would  be  admitted  as  sufficient  evidence  for  any  fact 
in  conformity  with  the  laws  of  nature ;  but  as  every 
man  has  the  evidence  of  his  own  consciousness  and  ex¬ 
perience  that  revelations  from  heaven  are  deviations 
from  these  laws,  an  assertion  so  apparently  extravagant 
would  be  rejected  as  false,  unless  supported  by  some 
better  proof  than  the  mere  affirmation  of  the  teacher. 
In  this  state  of  things,  we  can  conceive  no  evidence 
sufficient  to  make  such  doctrines  he  received  as  the 
♦ruths  of  God,  but  the  power  of  working  miracles 
committed  to  him  who  taught  them.  This  would, 
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indeed,  be  fully  adequate  to  the  purpose.  For  if  there  MiraeJe 
were  nothing  in  the  doctrines  themselves  impious,  im- 
moral,  or  contrary  to  truths  already  known,  the  only 
thing  which  could  render  the  teacher’s  assertion  Incre¬ 
dible,  would  be  its  implying  such  an  intimate  commu¬ 
nion  with  God  as  Is  contrary  to  the  established  course 
of  things,  by  which  men  are  left  to  acquire  all  their 
knowledge  by  the  exercise  of  their  own  faculties.— 

Let  us  now  suppose  one  of  those  Inspired  teachers  to 
tell  his  countrymen,  that  he  did  not  desire  them,  on 
his  tj)se  di.vit,  to  believe  that  he  had  any  preternatural 
communion  with  the  Deity,  but  that  for  the  truth  of 
his  assertion  he  would  give  them  the  evidence  of  their 
own  senses ;  and  after  this  declaration  let  us  suppose 
him  immediately  to  raise  a  person  from  the  dead  in 
their  presence,  merely  by  calling  upon  him  to  come 
out  of  his  grave.  ^'Vould  not  the  only  possible  objec¬ 
tion  to  the  man’s  veracity  be  removed  by  this  miracle  ? 
and  his  assertions  that  be  had  received  such  and  suck 
doctrines  from  God  be  as  fully  credited,  as  if  it  related 
to  the  most  common  occurrence  ?  Undoubtedly  it 
would  ;  for  when  so  much  preternatural  potuev  was  vi¬ 
sibly  communicated  to  this  person,  no  one  could  have 
reason  to  question  his  having  received  an  equal  portion 
of  preternatural  knoiclcdge,  A  palpable  deviation  from 
the  known  laws  of  nature,  in  one  instance,  is  a  sensible 
proof  that  such  a  deviation  is  possible  in  another  ;  and 
in  such  a  case  as  this.  It  is  the  witness  of  God  to  the 
truth  of  a  man. 

Miracles,  then,  under  which  we  include  prophecy, 
are  the  only  direct  evidence  which  can  be  given  of  di¬ 
vine  inspiration.  When  a  religion,,  or  any  religious 
truth,  is  to  be  revealed  from  heaven,  they  appear  to  he 
absolutely  necessary  to  enforce  its  reception  among  men; 
and  this  is  tlie  only  case  in  which  we  can  suppose  them 
necessary,  or  believe  for  a  moment  that  they  ever  have 
been  or  will  be  performed. 

The  history  of  almost  every  religion  abounds  with 
relations  of  prodigies  and  wonders,  and  of  the  inter¬ 
course  of  men  with  the  gods ;  but  we  know  of  no  re¬ 
ligious  system,  those  of  the  Jews  and  Christians  ex¬ 
cepted,  which  appealed  to  miracles  as  the  sole  evidence 
of  its  truth  and  divinity.  The  pretended  miracles 
mentioned  by  Pagan  historians  and  poets  are  not  said 
to  have  been  pnbliclv  wrought  to  enforce  the  truth  of 
a  new  religion  contrary  to  the  reigning  idolati-y.  Many 
of  them  may  be  clearly  shown  to  have  been  mere  natu¬ 
ral  events ;  (see  Magic).  Others  of  them  are  re¬ 
presented  as  having  been  performed  in  secret  on  the  most 
trivial  occasions,  and  in  obscure  and  fabulous  ages  long 
prior  to  the  era  of  the  writers  by  whom  they  are  re¬ 
corded.  And  such  of  them  as  at  first  view  appear  to  be 
best  attested,  are  evidently  tricks  contrived  for  interest¬ 
ed  purposes  j  to  flatter  power,  or  to  promote  the  pre¬ 
vailing  superstitions.  For  these  reasons,  as  well  as  on 
account  of  the  immoral  character  of  the  divinities  by 
whom  they  are  said  to  have  been  wrought,  they  are  al¬ 
together  unworthy  of  examination,  and  carry  in  the 
very  nature  of  them  the  complctest  proofs  of  falsehood 
and  imposture. 

But 
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Miricle.  But  the  niiratles  recorded  of  Moses  and  of  Christ 
' - V  bear  a  very  different  character.  None  of  tliem  is  re¬ 

presented  as  wrought  on  trivial  occasions.  The  writers 
who  mention  them  were  eye  witnesses  of  the  facts  ;  wliicli 
they  affirm  to  have  been  performed  publicly,  in  attesta¬ 
tion  of  the  truth  of  their  respective  systems.  Tliey  are 
indeed  so  Incorporated  with  these  systems,  that  the  mi¬ 
racles  cannot  be  separated  from  the  doctrines ;  and  if 
the  miracles  were  not  really  performed,  the  doctrines 
cannot  possibly  be  true.  Besides  all  this,  they  were 
wrought  in  support  of  revelations  .which  opposed  all 
the  religious  systems,  superstitions,  and  prejudices,  of 
the  age  in  which  tlicy  were  given :  a  circumstance 
w  hich  of  itself  sets  them,  in  point  of  authority,  infinite¬ 
ly  above  the  Pagan  prodigies,  as  well  as  the  lying 
wonders  of  the  Eomish  churcli. 

It  is  indeed,  we  believe,  unlv'ersally  admitted,  that 
the  miracles  mentioned  in  the  book  of  P'.xodus  and  in 
the  four  Gospels,  might,  to  those  who  saw  them  per¬ 
formed,  be  sufficient  evidence  of  tlie  divine  Inspiration 
of  Moses  and  of  Christ  5  but  to  us  it  may  be  thought 
that  they  are  no  evidence  whatever,  as  we  must  be¬ 
lieve  in  the  miracles  themselves,  if  we  believe  in  them 
at  all,  upon  the  bare  authority  of  human  testimony. 
Why,  it  has  been  sometimes  asked,  are  not  miracles 
wrought  in  all  ages  and  countries  ?  If  the  religion  of 
Christ  was  to  be  of  perpetual  duration,  every  genera¬ 
tion  of  men  ought  to  have  complete  evidence  of  its 
truth  and  divinity. 

To  the  performance  of  miracles  in  every  age  and 
in  every  country,  perhaps  the  same  objections  lie  as 
to  the  Immediate  inspiration  of  every  individual.  Were 
those  miracles  universally  received  as  such,  men  would 
be  so  overwhelmed  with  the  number  rather  than  with 
the  force  of  their  authority,  as  hardly  to  remain  ma¬ 
sters  of  their  own  conduct ;  and  in  tliat  case  the  very 
end  of  all  miracles  would  be  defeated  by  their  frequen¬ 
cy.  The  truth,  however,  seems  to  be,  that  miracles 
so  frequently  repeated  would  not  be  received  as  such, 
and  of  course  would  have  no  authority  j  because  it 
would  be  difficult,  and  in  many  cases  impossible,  to  di¬ 
stinguish  them  from  natural  events.  If  they  recurred 
regularly  at  certain  intervals,  we  could  not  prove  them 
to  be  deviations  from  the  known  laws  of  nature,  be¬ 
cause  we  should  have  the  same  experience  for  the  one 
series  of  events  as  for  the  other  j  for  the  regular  suc¬ 
cession  of  preternatural  effects,  as  for  the  established 
constitution  and  course  of  things. 

Be  this,  however,  as  it  may,  we  sliall  lake  the  li¬ 
berty  to  affirm,  that  for  the  reality  of  the  Gospel  mi¬ 
racles  wc  have  evidence  as  convincing  to  the  reflecting 
mind,  though  not  so  striking  to  vulgar  apprehension, 
as  those  had  who  were  contemporary  with  Christ  and 
bis  apostles,  and  actually  saw  the  mighty  works  wliich 
he  performed.  To  the  admirers  of  Mr  Hume’s  phi¬ 
losophy  this  assertion  will  appear  an  extravagant  para¬ 
dox  j  but  we  hope  to  demonstrate  its  truth  from  prin¬ 
ciples  which,  consistently  with  himself,  that  author 
could  not  have  denied.  He  has  indeed  endeavoured 
•  Enai/on  to  prove  *,  that  “  no  testiinonv  is  sufficient  to  esta- 
MirucUs.  hlish  a  miracle’,”  and  the  reasoning  cmploye<l  for  this 
purpose  is,  that  “  a  miracle  being  a  violation  ol  the 
laws  of  nature  which  a  firm  and  unalterable  experi¬ 
ence  has  established,  the  proof  against  a  miracle,  trom 
the  very  nature  of  the  fact,  is  as  entire  as  any  argu- 
VoL.  XIV.  Bart  I. 


ment  from  experience  can  be  ’,  whereas  our  experience  Mirant,. 

of  human  veracity,  which  (according  to  him)  is  the  ' - v - 

sole  foundation  of  the  evidence  of  testimony,  is  far 
from  being  uniform,  and  can  therefore  never  prepon¬ 
derate  against  that  experience  which  admits  of  no  ex¬ 
ception.”  This  boasted  and  plausible*  argument  has 
with  equal  candour  and  acuteness  been  examined  by 
Dr  Campbell  *,  who  justly  observes,  that  so  far  is  ‘  Dr'jscrta- 
experience  from  being  tlie  sole  foundation  of  the  evi-^’^"®” 
dence  of  testimony,  that,  on  the  contrary,  testimony  * 

is  the  sole  foundation  of  by  far  the  greater  part  of  what 
Mr  Hume  calls  firm  and  unalterable  experience  j  and 
that  if  in  certain  circumstances  we  did  not  give  an 
implicit  faith  to  testimony,  our  knovvledge  of  events 
would  be  confined  to  those  which  had  fallen  under  the 
immediate  observation  of  our  own  senses.  For  a  short 
view  of  this  celebrated  controversy  in  which  the  Chris¬ 
tian  so  complf:telv  vanquishes  the  philosopher,  see  the 
word  Abhidgmf.nt. 

But  though  Dr  Campbell  has  exposed  the  sopliistrv 
of  his  opponent’s  reasoning,  and  overturned  the  pri/t- 
ciplcs  from  which  he  reasons,  we  are  persuaded  tiiat 
he  might  safely  have  joined  issue  with  him  upon  those 
very  principles.  To  us,  at  least,  it  appeal’s  that  the 
testimony  upon  whiclr  we  receive  the  Gospel  miracles 
is  precisely’  of  that  kind  which  Mr  Hume  has  acknow¬ 
ledged  sufficient  to  establish  even  a  miracle.  “  No 
testimony  (says  he)  is  sufficient  to  establish  a  miracle, 
unless  the  testimony  be  of  such  a  kind  that  its  false¬ 
hood  would  be  more  miraculous  than  the  fact  which 
it  endeavours  to  establish.  M  hen  one  tells  me  that  he 
saw  a  dead  man  restored  to  life,  I  immediately  consi¬ 
der  with  myself  whether  it  be  more  prob-able  that  this 
person  should  cither  deceive  or  be  deceived,  or  that 
the  fact  which  he  relates  should  really  have  happi  ned. 

I  weigh  the  one  miracle  against  the  other  ;  and  ac¬ 
cording  to  the  superiority  which  1  discover,  I  pronounce 
my  decision,  and  always  reject  the  greater  miracle.” 

In  this  passage  every  reader  may  remark  what  did  not 
escape  the  perspicacious  eye  of  Dr  Campbell,  a  strange 
confusion  of  terms’,  but  as  all  miracles  arc  equally  ca^y 
to  the  Almighty  j  and  as  Mr  Hume  has  elsewhere  ob¬ 
served,  that  “  the  raising  of  a  feather,  when  the  wind 
wants  ever  so  little  of  a  force  requisite  for  that  pur¬ 
pose,  is  as  real  a  miracle  as  the  rai-'ing  of  a  hou'^c  or 
a  ship  into  the  air  j”  candour  obliges  us  to  supjiose, 
that  by  talking  of  greater  and  less  miracle’  and  of 
always  rejecting  the  greater,  he  meant  notliing  more, 
but  that  of  two  deviations  trom  the  known  laws  ot 
nature  he  always  rejects  that  which  in  itselt  is  Ica^t 
probable. 

if,  then,  we  can  show  that  the  testimony  given  by 
the  apostles  and  other  first  jirearhcrs  of  (  hri'-tianity  to 
the  miracles  of  their  Master  would,  up.in  their  supposi¬ 
tion  that  those  minicles  were  not  really  jierformed,  have 
been  as  great  a  deviation  from  the  knonn  laws  ot  nature 
as  the  miracles  themselves,  the  balance  must  la-  consi¬ 
dered  as  evenly  poised  bv  opposite  mincles  ;  and  whilst 
it  eontiiuics  so,  the  'udgmeiit  most  remain  in  a  :tal<  of 
suspense.  Hot  if  it  -hall  app«  ar,  that  in  thi,-.  ca-  ’  the 
false  testimonv  would  have-  hern  a  deviation  from  the 
laws  of  iiatun  less  probable  in  itself  than  the  mirai;  ' 
recorded  in  the  (to-|M‘ls,  the  balaini'  will  Im-  iiist.mtly  d<‘- 
strovrd  ;  and  by  Mr  Hume’s  maxim  we  shall  be  ohle.o  d 
to  reji’Cl  the  supjHJsilion  ot  fulaehoud  in  the  t»stimont 
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Miracle,  of  the  apostles,  and  admit  the  miracles  of  Christ  to 
— — V  •"  '  have  been  really  performed. 

In  this  argument  we  need  not  waste  time  in  proving 
that  those  miracles,  as  they  are  represented  In  the  writ¬ 
ings  of  the  New  Testament,  were  of  such  a  nature,  and 
performed  before  so  many  witnesses,  that  no  imposition 
could  possibly  be  practised  on  the  senses  of  those  who 
affirm  that  they  were  present.  From  evei-y  page  of 
the  Gospels  this  is  so  evident,  that  the  philosophical  ad¬ 
versaries  of  the  Christian  faith  never  suppose  the  apo¬ 
stles  to  have  been  themselves  deceived,  but  boldly  ac¬ 
cuse  them  of  bearing  false  witness.  But  if  this  accusa¬ 
tion  be  well  founded,  their  testimony  itself  is  as  great  a 
miracle  as  any  which  they  record  of  themselves  or  of 
their  Master. 

It  has  been  shown  elsewhere  (see  Metaphysics, 
N°  138.),  that  by  the  law  of  association,  which  is  one 
of  the  laws  of  nature,  mankind,  in  the  very  process  of 
learning  to  speak,  necessarily  learn  to  speak  the  truth  ; 
that  ideas  and  relations  are  in  the  mind  of  every  man  so 
closely  associated  with  the  words  by  which  they  are  ex¬ 
pressed  In  his  native  tongue,  and  in  every  other  lan¬ 
guage  of  which  he  is  master,  that  the  one  cannot  be  en¬ 
tirely  separated  from  the  other  j  that  therefore  no  man 
can  on  any  occasion  speak  falsehood  without  some  c/- 
fort ;  that  by  no  effort  can  a  man  give  consistency  to  an 
unpremeditated  detail  of  falsehood,  if  it  be  of  any  length, 
and  Include  a  number  of  particulars  ;  and  that  it  is  still 
less  possible  for  several  men  to  agree  In  sutli  a  detail, 
when  at  a  distance  from  each  other,  and  cross  question¬ 
ed  by  their  enemies. 

This  being  the  case.  It  follows,  if  the  testimony  of 
the  apostles  to  their  own  and  their  Alaster’s  miracles 
be  fabe,  either  that  they  must  have  concerted  a  con¬ 
sistent  scheme  of  falsehood,  and  agreed  to  publish  it  at 
every  hazard  j  or  that  God,  or  some  powerful  agent 
appointed  by  him,  must  have  dissolved  all  the  associa¬ 
tions  formed  in  their  minds  bctvvcen  ideas  of  sense  and 
the  words  of  language,  and  arbitrarily  formed  new  as¬ 
sociations,  all  in  exact  conformity  to  each  other,  but  all 
in  direct  contradiction  to  truth.  One  or  other  of  these 
events  must  have  taken  place  ;  l)ecause,  upon  the  sup¬ 
position  of  falsehood,  there  is  no  otlier  alternative.  But 
such  a  dissolution  and  formation  of  associations  as  the 
latter  implies,  must,  to  every  man  who  shall  attentively 
consider  it,  appear  to  be  as  real  a  miracle,  and  to  re¬ 
quire  as  great  an  exertion  of  power,  as  the  resurrection 
of  the  dead.  Nor  is  the  supposed  voluntary  agreement 
of  tlie  apostles  in  a  scheme  of  falsehood  an  event  less  mi¬ 
raculous.  Wl»en  they  sat  down  to  fabricate  their  pre¬ 
tended  revelation,  and  to  eontrive  a  series  of  miracles 
to  which  they  were  unaniipously  to  appeal  for  Its  truth, 
it  is  plain,  since  tliey  proved  successful;  in  their  daring 
enterprise,  that  they  must  have  clearly  foreseen  every 
possible  circumstance  in  wJiich  they  could  be  placed, 
and  have  prepared  consistent,  answers  to  every  question 
tliat  could  be  put  to  them,  by  their  most  inveterate  and 
most  enlightcqed  enemies ;  by  the  statesman,  the  lawyer, 
the  philosopher,  and  the  priest.  That  such  foreknow¬ 
ledge  as  this  would  have  been  miraculous,  will  not  sure¬ 
ly  1)0  denied  ;  since  it  forms  the  very  attribute  which 
we  End  it  most  difficult  to  allow  even  to  God  himself. 
It  is  not,  however,  the  ow/y  miracle  which  tljis  supposi¬ 
tion  would  compel  us  to  swallow-  Tl)e  very  resoiiftiQn 
the  apostles  to  propagate  the  belief  of  faJ^*  i^iracle^ 


in  support  of  such  a  religion  as  that  which  is  taught  in  Miracle, 
the  New  Testament,  is  as  great  a  miracle  as  human  . 

imagination  can  easily  conceive. 

When  they  formed  this  design,  either  they  must  have 
hoped  to  succeed,  or  they  must  have  foresee  that  they 
should  fail  in  their  undertaking  5  and  in  either  case, 
they  c/iosc  evil  for  its  own  sake.  They  could  not,  if 
they  foresaw  that  they  sJiould  fail,  look  for  any  thing 
but  that  contempt,  disgrace,  and  persecution,  which 
were  then  the  inevitable  consequences  of  an  unsuccess¬ 
ful  endeavour  to  overthrow  the  established  religion. 

Nor  could  their  prospects  be  brighter  upon  the  supposi¬ 
tion  of  tlieir  success.  As  they  knew  themselves  to  be 
false  witnesses  and  impious  deceivers,  they  could  have 
no  hopes  beyond  the  grave,;  and  by  determining  to  op¬ 
pose  all  the  religious  systems,  superstitions,  and  preju¬ 
dices  of  the  age  in  which  they  lived,  they  wilfully  ex¬ 
posed  themselves  to  inevitable  misery  in  the  present  life, 
to  insult,  and  imprisonment,  to  stripes  and  death.  Nor 
can  it  be  said  that  they  might  look  forward  to  power 
and  affluence  when  they  should,  through  suflerings,  have 
converted  their  countrymen  ;  for  so  desirous  were  they 
of  obtaining  nothing  but  misery,  as  the  end  of  their 
mission,  that  they  made  their  own  persecution  a  test  of 
the  truth  of  their  doctrines.  They  introduced  the  Ma¬ 
ster  from  whom  tliey  pretended  to  have  received  these 
doctrines  as  telling  them,  “  that  they  were  sent  forth  as 
sheep  in  the  midst  of  wolves;  that  they  should  be  deli¬ 
vered  lip  to  councils,  and  scourged  in  synagogues  ;  tliat 
tliey  sliould  be  bated  of  all  men  for  his  name’s  sake  ; 
that  tlie  brother  should  deliver  up  the  brother  to  death, 
and  the  father  the  child ;  and  that  he  who  took  not  up 
his  cross  and  followed  after  him  was  not  worthy  of 
him.”  The  very  system  of  religion,  therefore,  which 
they  invented  and  resolved  to  impose  upon  mankind, 
was  so  contrived,  that  the  worldly  prosperity  of  its  first 
preachers,  and  even  their  exemption  from  persecution, 
was  incompatible  with  its  success.  Had  these  clear  pre¬ 
dictions  of  the  Author  of  that  religion,  under  whom.tbe 
apostles  acted  only  as  ministers,  not  been  verified,  all 
mankind  must  have  instantly  perceived  tliat  their  pre¬ 
tence  to  inspiration  was  false,  and  that  Christianity  was 
a  scandalous  and  impudent  imposture.  All  this  the 
apostles  could  not  but  foresee  when  they  formed  their 
plan  for  deluding  the  world.  AVIicncc  it  follows,  that 
wlien  they  resolved  to  support  their  pretended  revela¬ 
tion  by  an  appeal  to  forged  miracles,  they  wilfully,  and 
witli  tlicir  eyes  open,  exposed  tliemsclves  to  inevitable 
misery,  wlietlier  tliev  should  succeed  or  fail  in  their  en¬ 
terprise  ;  and  that  tliey  concerted  their  measures  so  as 
not  to  admit  of  a  possibility  of  recompense  to  themselves, 
either  in  this  life  or  in  that  which  is  to  come.  But  Ijf 
there  be  a  law  of  nature,  for  the  reality  of  which  we 
have  better  evidence  than  we  liave  for  others,  it  is,  that 
“  no  man  can  choose  misery  for  its  own  sake,""  or  make 
the  acquisition  of  it  the  ultimate  end  of  Iiis  pursuit. 

Tlic  existence  of  other  laws  of  nature  we  know  by  tes¬ 
timony  and  our  own  oirservation  of  the  regulstrity  ob 
their  effects.  The  existence  of  this  law  is  made  known 
to  us  not  only  by  these  means,  but  also  by  the  still: 
clearer  and  more  conclusive  evidence  of  our  own  con- 
scioasnesa. 

Tliu.s,  then,  do  miracles  force  themselves  upon  our 
assent  in  every  possible  view  which  we  can  take  of  this 
interesting  subject.  If  the  testimony  of  the  first 
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Miniclc  preacliers  of  Christianity  was  true,  the  miracles  recortl- 
1)  ed  in  the  Gospel  were  certainly  performed,  and  the  doc- 
Mirandola.  twines  of  our  religion  are  derived  from  heaven.  On  the 
other  hand,  if  that  testimony  was  false,  either  God  must 
have  miraculously  effaced  from  the  minds  of  those  by 
whom  it  Was  given  all  the  associations  formed  between 
their  sensible  ideas  and  the  words  of  language,  or  he 
must  have  endowed  those  men  with  the  gift  of  presci¬ 
ence,  and  have  impelled  them  to  fabricate  a  pretended 
revelation  for  the  purpose  of  deceiving  the  world, 
and  involving  themselves  in  certain  and  foreseen  de¬ 
struction. 

The  power  necessary  to  perform  the  one  series  of 
these  miracles  may,  for  any  thing  known  to  us,  he  as 
great  as  that  which  Would  be  requisite  for  the  perform* 
ance  of  the  other  *,  and,  considered  merely  as  exertions 
of  preternatural  power,  they  may  seem  to  balance  each 
other,  and  to  hold  the  mind  in  a  state  of  suspense.  But 
when  we  take  into  consideration  the  different  purposes 
for  which  these  opposite  and  contending  miracles  were 
Wrought,  the  balance  is  instantly  destroyed.  The  mi¬ 
racles  recorded  in  the  Gospels,  if  real,  were  wrought  m 
support  of  a  revelation  which.  In  the  opinion  of  all  by 
whom  it  Is  received,  has  brought  to  light  many  import¬ 
ant  truths  which  could  not  otherwise  have  been  made 
known  to  men  •,  and  which,  by  the  confession  of  its  ad¬ 
versaries,  contains  the  purest  moral  precepts  by  which 
the  conduct  of  mankind  was  ever  directed.  The  oppo¬ 
site  series  of  miracles,  if  real,  was  performed  to  enable, 
’  and  even  to  compel,  a  company  of  Jews,  of  the  lowest 
rank  and  of  the  narrowest  education,  to  fabricate,  W'ith 
the  view  of  inevitable  destruction  to  themselves,  a  con¬ 
sistent  scheme  of  falsehood,  and  by  an  appeal  to  forged 
miracles  to  impose  it  upon  the  world  as  a  revelation 
from  heaven.  The  object  of  the  former  miracles  is 
worthy  of  a  God  of  Infinite  wisdom,  goodness,  and 
power.  ITie  object  of  the  latter  is  absolutely  inconsist¬ 
ent  with  wisdom  and  goodness,  which  are  demonstrably 
attributes  of  that  Being  by  whom  alone  miracles  can  be 
performed.  Whence  it  follows,  that  the  supposition  of 
the  apostles  hearing  /a/.»e  testimony  to  the  miracles  of 
their  Master,  implies  a  series  of  deviations  from  the  laws 
of  nature,  infinitely  less  probable  in  themselves  than 
those  miracles:  and  therefore  by  Mr  Hume’s  maxim, 
we  must  necessarily  reject  the  supposition  of  falsehood  in 
the  testimony,  and  admit  the  reality  of  the  miracles. 
So  true  it  is,  that  for  the  reality  of  the  Gospel  miracles 
We  have  evidence  as  convincing  to  the  reflecting  mind, 
as  those  had  who  were  contemporary  with  Christ  and 
his  apostles,  and  were  actual  witnesses  to  their  miglity 
works. 

MIRANDA-nF.-EBiio,  a  town  of  Spain,  in  Old 
Castile,  with  a  strong  castle;  seated  in  a- country  that 
produces  excellent  wine.  M  .  Long.  3.  lO,  N.  Lat. 
42.  52- 

AIIRANDO-de-Douro,  or  Duero,  a  strong  town 
of  Portugal,  and  capital  ot  the  province  ol  I  ra-los- 
Montes,  with  a  bishop’s  sec.  It  is  well  fortified,  and 
seated  on  a  rock  near  tho  confluence  ot  the  rivers  Douro 
and  Fresna.  W.  Long.  5.  40.  N.  Lat.  41.  30* 

MIRANDOLA,  a  town  of  Italy,  and  capital  of  a 
duchy  of  the  same  name,  situated  between  the  duchies 
of  IVIantua  and  Modena  ;  is  well  fortified,  and  has  also 
a  strong  citadel  and  fort.  It  has  been  several  times  ta¬ 
ken  and  retaken.  E.  Long.  il.  5*  ‘14*  5^* 


MIRIAM,  sister  of  iVaron  and  Closes,  makes  two  Mniiini 
or  three  remarkable  appearances  in- Scripture.  It  was  H 
owing  to  her  that  her  mother  was-employed  by  Pha- 
raoh’s  daughter  as  nurse  to  Moses.  She  put  herself , 
at  the  head  of  the  women  of  Israel  after  their  passage 
through  the  Red  sea,  in  order  to  sing  the  song  which 
the  men  had  sung  before.  She  joined  with  her  bro¬ 
ther  Aaron  in  murmuring  against  Moses,  and  was  -.<• 
verely  chastised  for  that  action  ;  for  she  liecame  lepnin-, 
and  continued  separate  from  the  rest  without  the  camp 
foi’  seven  days.  She  died  before  her  brothers,  though 
in  the  same  year  with  them,  and  was  buried  at  the  pub¬ 
lic  expence. 

MIRROR,  a  name  for  a  looking  glass,  or  any  po 
lished  body,  whose  use  is  to  form  the  images  of  distant 
objects,  by  reflection  of  the  rays  of  light.  See  Refllc- 
Tioy. 

Mirrors  are  either  plane,  convex,  or  concave.  The 
first  reflect  the  rays  of  light  in  a  direction  exactly  simi¬ 
lar  to  that  in  whicli  they  fall  upon  them,  and  therefore 
represent  bodies  of  their  natural  magnitude.  Uhe  con¬ 
vex  ones  make  the  rays  diverge  much  more  than  before 
reflection,  and  therefore  greatly  diminish  the  images  ot 
those  objects  which  they  show ;  while  the  concave  onc>, 
by  collecting  the  rays  into  a  locus,  not  only  magnify 
the  objects  they  show,  but  will  burn  very  fiercely  when 
exposed  to  the  rays  ot  the  sun  ;  and  hence  they  aic 
commonly  known  by  the  nameot  buriung  mirrors.  See 
Buhning  Mirrors. 

In  ancient  times  the  mirrors  were  made  of  some  kind 
of  metal  ;  and  from  a  passage  ot  the  Alosaic  writings  we 
learn  that  the  mliTOrs  used  by  the  Jewish  women  were 
made  of  brass.  The  Jews  certainly  had  been  taught  to 
use  that  kind  of  mirrors  by  the  Lgyptians;  from  whence 
it  is  probable  that  brazen  mirrors  were  the  first  kind 
used  in  the  world.  Any  kind  of  metal,  indeed,  win  ti 
well  polished,  will  reflect  very  powerfully  ;  hut  of  all 
others  silver  reflects  the  most,  tliough  it  has  been  in  all 
countries  too  expensive  a  material  for  common  use. 

Gold  also  is  very  powerful  ;  and  metals,  or  even  wood, 

■gilded  and  polished,  will  act  very  powerfully  as  burn¬ 
ing  mirrors.  Even  polished  ivory,  or  straw  nicely  plait¬ 
ed  together,  will  form  mirrors  capable  of  burning,  il  on 
a  large  scale.  • 

Since  the  invention  of  glass,  and  tlrc  application  of 
quicksilver  to  it,  became  generally  known,  it  batli  been 
universally  employed  tor  those  plane  mirrors  used  as  or¬ 
naments  to  houses  ;  but  in  making  reflecting  telescope*, 
they  have  been  found  much  inferior  to  metallic  ones. 

It  does  not  appear  that  llic  some  superiority  belongs  to 
the  metalline  bunting  mirrors,  considered  merely  as 
burning  gl.asses  ;  since  the  mirror  tyilh  which  M.  .Mac- 
quer  melted  platina,  though  only  22  inches  diameter,  and 
which  was  made  of  quicksilvered  glass,  pro<hiced  mucit 
greater  effects  thau  M.  Vib-tte’s  metalline  speculum, 
wbicli  considerably  exceeded  it  in  sir.e.  It  is  ver)-  pro- 
b.able,  bowevtr,  that  this  mirror  of  .M.  \  ilette’s  was 
bv  no  means  so  well  polished  ae  il  ought  U  have  bitn  ; 
as  the  art  of  preparing  the  metal  lor  taking  the  finest 
polish  has  but  lutclv  been  discovered  and  publislud  in 
the  I’hilosopbieal  'rransactions  by  .Mr  Mudge.  Sec 
(iliss-drititfing. 

MlRE-(HOW,  .Ska-crow,  or  iVii  i/.  Se*  i..ARt'», 

Ornh  HOt.oCY  Inilfx.  .  . 

MlSADVEN'Tl  RE,  In  common  language,  -igm- 
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Misadven-  &es  any  unlucky  accident  which  takes  place  without  be. 
ture  Ing  foreseen. 

1!  Misadventure,  In  has  an  especial  significa- 

.  tJou  for  the  killing  a  man  paa'tly  by  negligence,  and 

partly  by  chance.  See  Homicide. 

MISANTHROPY  (from  hatred,  and  «v- 

a  man')  ;  a  general  dislike  or  aversion  to  man, 
and  mankind.  In  which  sense  it  stands  opposed  to  phi~ 
lant/u'opy,  or  the  love  of  mankind. 

MISCARRIAGE.  See  Abortion  and  Midwife¬ 
ry. 

MISCHNA,  or  Misna,  (from  iteravit),  a  part 
of  the  Jewish  Talmud. 

The  Mischna  contains  the  text  •,  and  the  Gemara, 
which  is  the  second  part  of  the  Talmud,  contains  the 
commentaries :  so  that  the  Gemara  is,  as  it  were,  a 
glossary  on  the  IMiscbna. 

The  Mischna  consists  of  various  traditions  of  the 
Jews,  and  of  explanations  of  several  passages  ot  Scrip¬ 
ture  :  these  traditions  serving  as  an  explication  ot  the 
written  law,  and  supplement  to  it,  are  said  to  have 
been  delivered  to  Moses  during  the  time  of  bis  abode 
on  the  Mount  j  which  he  afterwards  communicated  to 
Aaron,  Eleazar,  and  his  servant  Joshua.  By  these  they 
were  transmitted  to  the  70  elders,  by  them  to  the  pro¬ 
phets,  who  communicated  them  to  the  men  of  the  great 
sanhedrim,  from  whom  the  wise  men  of  Jerusalem  and 
Babylon  received  them.  According  to  Prideaux’s  ac¬ 
count,  they  passed  from  Jeremiah  to  Barucli,  from  him 
to  Ezra,  and  from  Ez.ra  to  the  men  ot  the  great  syna- 
sogue,  the  last  of  whom  was  Simon  the  Just;  who  de¬ 
livered  them  to  Antigonus  of  Socho  ;  and  from  him 
ihev  came  down  in  regular  succession  to  Simeon,  who 
took  our  Saviour  in  his  arms;  to  Gamaliel,  at  whose 
feet  Paul  w’as  educated  ;  and  last  ot  ail  to  Babbl  Judah 
the  llolv,  wlto  committed  them  to  writing  in  the 
Mischna.  But  Hr  Prideanx,  rejecting  this  Jewisli  tic- 
tion,  observes,  that  after  the  death  of  Simon  the  Just, 
about  299  years  before  Christ,  the  Mischiiical  doctors 
arose,  who,  by  their  comments  and  conclusions,  added 
to  the  nuntber  of  those  ti-aditions  which  had  been  re¬ 
ceived  and  allowed  by  Ezra  and  the  men  of  the  great 
synagogue ;  so  that  towards  the  middle  of  the  second 
century  after  Christ,  under  the  empire  of  Antoninus 
Pius,  it  was  found  necessary  to  commit  these  traditions 
to  writing;  more  especially,  as  their  country  had  con¬ 
siderably  sufl'ered  under  Adrian,  and  many  of  their 
schools  had  Ireen  dissolved,  and  their  learned  men  cut 
od';  and  therefore  the  usual  method  of  preseiving  their 
traditions  had  failed.  Rabbi  Judah  on  this  occasion  be¬ 
ing-  rector  of  the  school  at  Tiberias,  and  president  of  the 
sanhedrim  in  that  place,  undertook  the  work,  and  com¬ 
piled  it  in  six  books,  each  consisting  of  several  tracts, 
which  altogether  make  up  the  number  of  63.  Prid. 
Connex.  vol.  ii.  p.  468,  &c.  edit.  9.  This  learned  au¬ 
thor  computes,  that  the  Mischna  was  composed  about 
the  I  ijoth  year  of  our  Lord  ;  but  Dr  Lightfoot  says, 
that  Rabbi  Judah  compiled  the  Mischna  about  the  year 
of  Christ  190,  in  the  latter  end  of  the  reign  of  Corn- 
modus  ;  or,  as  some  compute,  in  the  year  of  Christ  220. 
Hr  Lardner  is  of  opinion,  that  this  work  could  not 
have  been  finished  before  the  year  1  90,  or  later.  Col¬ 
lect.  of  Jewish  and  Heathen  Testimonies,  &c.  vol.  i. 
p.  178.  Thus  the  book  called  the  Aliachna  was  form¬ 
ed;  a  book  which  the  Jews  have  generally  received 
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with  the  greatest  veneration.  The  original  has  been  Mischna 
published  with  a  Latin  translation  by  Surenhusius,  with  H 
notes  of  his  own,  and  others  from  the  learned  Maimo-  Miseiiupi.^ 
nides,  &c.  in  6  vol.  fol.  Amsterd.  A.  D.  1698 — 1703.  ’ 

(See  Talmud).  It  is  written  in  a  much  purer  style, 
and  is  not  near  so  full  of  dreams  and  visions  as  the  Ge¬ 
mara. 

MISDEMEANOUR,  in  Laiv,  signifies  a  crime. 

Every  crime  is  a  misdemeanour  ;  yet  the  law  has  made 
a  distinction  between  crimes  of  a  higher  and  a  lower 
nature ;  the  latter  being  denominated  7msdc7)ieaim/rs, 
the  ioxmtv  felonies,  &c.  For  the  understanding  of  which 
distinction,  we  shall  give  the  following  definition  from 
Blackstone’s  Commentaries,  vol.  Iv.  j, 

“  A  crime,  or  misdemeanour,  is  an  act  committed 
or  omitted,  in  violation  of  a  public  law,  either  forbid¬ 
ding  or  commanding  it.  This  general  definition  com¬ 
prehends  both  crimes  and  misdemcanonrs  ;  which,  pro¬ 
perly  speaking,  are  mere  synonymous  terms ;  though, 
in  common  usage,  the  word  crime  is  made  to  denote 
such  ofl’cnces  as  are  of  a  deeper  and  more  atrocious  dye  ; 
while  smaller  faults,  and  omissions  of  less  consequence, 
are  comnrised  under  the  gentler  name  of 
only.” 

MiSE,  in  law’  books,  is  used  in  various  senses  : 
thus  it  sometimes  signifies  costs  or  exjiences  ;  in  which 
sense  it  is  commonly  used  in  entering  of  judgments  in 
actions  personal.  It  is  also  used  for  the  issue  to  be 
tried  on  the  grand  assize;  in  which  case,  joining  of  the 
mise  upon  the  mere  right,  is  putting  in  issue  between 
the  tenant  and  demandant,  M  ho  has  the  best  or  clear¬ 
est  right. 

AIise,  also  signifies  a  tax  or  tallage,  &c.  An  ho¬ 
norary  gift,  or  customary  present  from  the  people  of 
M  ales  to  every  new  king  or  prince  of  M  ales,  anciently 
given  in  cattle,  wine,  and  corn,  but  now  in  money, 
being  50C0I.  or  more,  is  denominated  a  tnise;  so  was 
the  usual  tribute  or  line  of  3000  merks  paid  by  the  in¬ 
habitants  of  the  county  palatine  of  Chester  at  the  change 
of  every  owner  of  the  said  earldom,  for  enjoying  their 
liberties.  And  at  Chester  they  have  a  mise-book, 
wherein  every  town  and  village  in  the  county  is  rated 
what  to  pay  towards  the  mise.  The  27  Hen.  VHI.  c. 

26.  ordains  that  lords  shall  have  all  such  mises  and  pro¬ 
fits  of  their  lands  as  they  had  in  times  past,  &c. 

Mise,  Is  sometimes  also  corruptly  used  for  mease,  in 
law  French  niees,  “  a  messuage;”  as  a  mise  place,  in 
sontc  manors,  is  such  a  messuage  or  tenemeHt  as  an¬ 
swers  the  lord  a  heriot  at  the  death  of  its  owner.—- 
2  Inst.  528. 

MISENUM,  or  Misenus,  In  Ancient  Geography; 
a  promontory,  port,  and  town  in  Campania,  situated  to 
the  south-west  ofBaiae,  in  the  Sinus  Futeolanus,  on  the 
north  side.  Here  Augustus  bad  a  fleet,  called  Classis 
Alisenensis,  for  guarding  the  Mare  Inferum  ;  as  he  had 
another  at  Ravenna  for  the  Superum. 

On  this  peninsula  a  villa  was  built  by  Caius  Marius, 
with  a  degree  of  elegance  that  gave  great  offence  to  the 
most  austere  among  the  Romans,  who  thought  it  ill 
suited  to  the  character  of  so  rough  a  soldier.  Upon  the 
same  foundation  Lucullus  the  plunderer  of  the  eastern 
world,  erected  an  edifice,  in  comparison  of  which  the 
former  bouse  was  a  cottage  ;  but  even  his  magnificence 
was  eclipsed  by  the  splendour  of  the  j)alace  which  the 
emperors  raised  upon  the  same  spot.  To  these  proud 
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abodes  of  heroes  and  monarchs,  winch  have  long  l)cen 
Miser,  levelled  to  the  ground,  a  few  fishing  huts,  as  Mr  Swin- 
burne  informs  us,  and  a  lonely  public  house,  have  suc¬ 
ceeded  ;  hither  boatmen  resort  to  tipple  perhaps  on  the 
Identical  site  %vhere  tlie  voluptuous  masters  of  the  world 
quaffed  Chian  and  Falernian  wines. 

MISER,  a  parsimonious  person  who  is  at  the  same 
time  rich  ;  or  a  wretch  covetous  to  extremity,  whom 
avarice  has  divested  of  all  the  charities  of  human  na¬ 
ture,  and  made  even  an  enemy  to  himself. 

Of  this  most  unaccountable  of  all  characters,  many 
instances  occur  •,  some  of  them  so  extraordinary  as  al¬ 
most  to  surpass  belief.  The  following  are  here  select¬ 
ed,  as  being  of  recent  date,  perfectly  aiuhcntic,  and  the 
last  of  them  in  particular  exhibiting  an  assemblage  of 
qualities  the  most  singular  perhaps  that  ever  existed  in 
the  same  person.  Too  little  dignified  to  merit  a  place 
in  regular  biography,  yet  too  curious  a  variety  of  human 
character  to  pass  unnoticed  in  this  work,  the  present 
seemed  the  only  title  under  which  it  could  with  pro¬ 
priety  be  introduced. 

1.  In  December  1790,  died  at  Paris,  literally  of 
want,  Mr  Ostervald,  a  well  known  hanker.  This  man, 
originally  of  Neufchatel,  felt  the  violence  of  the  dis¬ 
ease  of  avarice  (for  suiely  It  is  rather  a  disease  than  a 
passion  of  the  mind)  so  strongly,  that  within  a  few  days 
of  his  death,  no  Importunities  could  induce  him  to  buy 
a  few  pounds  of  meat  for  the  purpose  of  making  a  little 
soup  for  him.  “  ’Tis  true  (said  he),  I  should  not  dis¬ 
like  the  soup,  but  I  have  no  appetite  for  the  meat  j 
what  then  Is  to  become  of  that  ?”  At  the  time  that  he 
refused  this  nourishment,  for  fear  of  being  obliged  to 
give  away  tw'o  or  three  pounds  of  meat,  there  was  tied 
round  his  neck  a  silken  bag,'  which  contained  8do  as¬ 
signats  of  lOOO  livres  each.  At  his  outset  in  life,  he 
drank  a  pint  of  beer  which  served  him  for  supper,  every 
night  at  a  house  much  frequented,  from  which  he  car¬ 
ried  home  all  the  bottle  corks  he  could  come  at.  Of 
these,  in  the  course  of  eight  years,  he  had  collected  as 
many  as  sold  for  i  2  louls  d’or,  a  sum  that  had  laid  the 
foundation  of  his  future  fortune,  the  superstructure  of 
which  was  rapidly  raised  by  his  uncommon  success  in 
stock  jobbing.  He  died  possessed  of  three  millions  of 
livres  (125,000!.  sterling.) 

2.  The  late  John  Elwes,  Esq.  was  member  for  Berk¬ 
shire  in  three  successive  parliaments.  Hi't  family  name 
was  Ahggot ;  and  his  father  was  a  brewer  of  great 
eminence,  and  distinguished  by  no  peculiarity  of  cha¬ 
racter;  but  his  mother,  though  she  was  leit  nearly 
JOO,COOl.  by  her  husband,  starved  herself  to  death  ! 
At  an  early  period  of  life  he  was  sent  to  Mestnnnster 
school,  where  he  remained  for  10  or  i  2  years.  Dur¬ 
ing  that  time  he  certainly  had  not  misapplied  his  t.a- 
lents  j  for  he  was  a  good  classical  scholar  to  tlie  last : 
and  It  is  a  circumstance  not  a  little  remarkable,  though 
well  authenticated,  that  he  never  read  afterwards,  nor 
had  he  ever  any  knowledge  in  accounts  ;  to  whicli 
may  in  some  measure  be  attributed  the  total  ignorance 
he  was  alwavs  In  as  to  his  affairs,  from  Westminster 
school  IMr  Meggot  removed  to  Cleneva,  where  he  soon 
entered  upon  pursuits  more  agreeable  to  him  than  study. 
The  riding  master  of  the  academy  there  had  then  to 
boast  perhaps  of  tlirie  of  the  best  riders  in  I.urope,  .Mr 
W’orsley,  Mr  Elwes,  and  Sir  Sidney  Meadows.  Ol 
tire  three,  Elwes  was  reckoned  the  most  desperate  j  the 


young  horses  were  always  put  into  his  hand.s,  and  he 

was  the  rough  rider  to  the  other  two.  ' - — 

On  his  return  to  England,  after  an  absence  of  two 
or  three  years,  he  was  to  be  introduced  to  his  uncle  the 
late  Sir  Harvey  Elwes,  who  was  then  living  at  Stoke 
in  Suffolk,  perhaps  the  most  perfect  picture  of  human 
pc-nui'y  that  ever  existed.  The  attempts  at  saving  mo¬ 
ney  were  in  him  so  extraordinary,  that  Mr  Elwes  per¬ 
haps  never  quite  reached  them,  even  at  the  last  jieriod 
of  his  life. — Of  what  temperance  can  do.  Sir  flarvcy 
was  an  instance.  At  an  early  period  of  life  he  was  gi¬ 
ven  over  for  a  consumption,  and  he  lived  till  betwixt 
80  and  9s  years  of  age.  On  his  death,  his  fortune, 
which  was  at  least  250,000!.  fell  to  his  nephew  Mr 
Meggot,  who  by  will  was  ordered  to  assume  the  name 
and  !  inns  of  Elwes.  To  this  uncle,  and  this  property, 

Mr  El  wes  succeeded  when  he  had  advanced  beyond 
the  40tli  year  of  his  age.  For  15  years  previous  to  this 
period,  he  was  well  known  in  the  more  fashionable  cir¬ 
cles  oi  I.ondon.  He  had  always  a  turn  for  play ;  and 
it  was  only  late  In  life,  and  from  paying  alway.s  and  not 
always  being  paid,  tliat  he  conceived  disgust  at  it.  The 
theory  which  he  professed,  “  that  it  was  impossible  to 
ask  a  gentleman  for  money,”  he  perfectly  confirmed  by 
the  practice  ;  and  he  never  violated  this  feeling  to  the 
latest  hour  of  his  life. 

The  manners  of  Mr  Elwes  were  such — so  gentle,  so 
attentive,  so  gentlemanly,  and  so  engaging — that  rude¬ 
ness  could  not  ruffle  them,  or  strong  ingratitude  break 
their  observance.  He  retained  this  peculiar  feature  of 
the  old  court  te  the  last ;  but  he  had  a  praise  beyond 
this  :  He  had  the  most  gallant  disregard  of  his  own  per¬ 
son,  and  all  care  about  himself  that  can  be  imagined. 

The  Instances  in  younger  life,  in  the  most  imminent 
personal  hazard,  are  innumerable  ;  but  when  age  had 
despoiled  him  of  his  activity,  and  might  have  rendered 
care  and  attention  about  himself  natural,  he  knew  not 
what  they  were:  He  wished  no  one  to  assist  him: 

“  He  was  as  young  as  ever  j  he  could  walk  j  he  could 
I'ide,  and  he  could  dance  j  and  he  hoped  he  should  not 
give  trouble  even  when  he  was  old;”  He  was  at  that 
time  75. 

It  is  curious  to  remark  how  he  contrived  to  mingle 
small  attempt.s  at  saving  with  objects  of  the  most  un¬ 
bounded  di.ssipatlon.  After  sitting  up  a  whole  night 
at  play  for  thousands  with  the  mo^t  fasliionable  and  pro¬ 
fligate  men  of  the  time,  amidst  splendid  rooms,  gilt  sofas, 
wax  liglits,  and  waiters  attendant  on  his  call,  he  would 
walk  out  about  four  iii  the  morning,  not  towards  home, 
but  Into  Smilhfield,  to  meet  his  own  cattle,  which  were 
coming  to  market  from  'rhaydonhall,  a  farm  of  his  in 
Essex  !  There  would  this  ■.ame  man,  forgetful  of  the 
scenes  he  had  just  left,  stand  in  the  cold  or  rain,  bar¬ 
tering  with  a  carcass  butcher  for  a  shilling  I  Sometimes 
when  the  cattle  did  not  arrive  at  the  hour  he  c.vpcctcd, 
he  would  walk  on  In  the  mire  to  meet  them  j  and  more 
than  once  lias  gone  on  foot  the  whole  way  to  Ins  taim 
without  stojipliig,  which  was  i~  miler.  from  l.unduu, 
after  sitting  up  the  whole  night.  Had  every  man  been 
of  the  mind  of  Mr  I.Ivve--,  the  race  ol  iunkei|H'rs  niu-t 
have  perished,  and  jio^t  cluiisi-s  have  been  returned  back 
to  those  who  made  them  ;  for  it  vv.;-  the  busim-T.  of  hi* 
life  to  avoid  both.  Me  always  tiavelird  on  hotNeback. 

'I'o  've  him  sc  tting  out  on  a  journey,  vva-.  a  matter  trolv 
curloiih  j  bi'  fiist  i;ne  w;i-  to  pul  two  or  three  its 

1  u 


M  I 


S 


[ 


Miser. 


*  Mr  Top- 
ham;  from 
■\vhosc  Life 
of  John 
Elwes,  Esq. 
the  particu¬ 
lars  of  this 
article  are 
extracted. 


boiled  hard,  into  his  great  coat  pocket,  or  any  scraps 
of  bread  which  he  found  j  baggage  he  never  took  j  then 
mounting  one  of  his  hunters,  his  next  attention  was  to 
get  out  of  London  into  that  road  where  turnpikes  were 
the  fewest  •,  then  stopping  under  any  hedge  where  grass 
presented  itself  for  his  horse,  and  a  little  water  for  him¬ 
self,  he  would  sit  dowTi  and  refresh  himself  and  his  horse 
together. 

The  chief  residence  of  Mr  Elwes  at  this  period  of  his 
life  was  in  Berkshire,  at  his  own  seat  at  Marcham.  Here 
it  was  he  had  two  natural  sons  born,  w'ho  inherit  the 
greatest  part  of  his  property  by  a  will  made  about  the 
vear  1785.  The  keeping  of  fox  hounds  was  llie  only 
instance  in  the  whole  life  of  Mr  Elwes  oF  his  ever  sacri¬ 
ficing  money  to  pleasure  ;  and  may  be  selected  as  the 
only  period  when  he  forgot  the  cares,  the  perplexities, 
and  the  regret,  which  his  wealth  occasioned.  But 
even  here  every  thing  was  done  in  the  most  frugal  man¬ 
ner.  Scrub,  in  the  Beaux  Stratagem,  when  compared 
with  Mr  Elwes’s  huntsman,  had  an  idle  life  of  it.  This 
famous  huntsman  might  have  fi.xed  an  epoch  in  the 
history  of  servants;  for  in  a  morning,  getting  up  at 
four  o’clock,  he  milked  the  cows  •,  he  then  prepared 
breakfast  for  Mr  Elwes  or  any  friends,  he  might  have 
with  him :  then  slipping  on  a  green  coat,  he  hurried 
into  the  stable,  saddled  the  horses,  got  the  hounds  out 
of  the  kennel,  and  away  they  went  into  the  field.  After 
the  fatigues  of  hunting,  he  refreshed  himself  by  rubbing 
down  two  or  three  horses  as  quickly  as  he  could  j  then 
running  into  the  house  to  lay  the  cloth,  and  wait  at 
dinner;  then  hurrying  again  into  the  stable  to  feed  the 
horses — diversified  with  an  interlude  of  .the  cows  again 
to  milk,  the  dogs  to  feed,  and  eight  hunters  to  litter 
down  for  the  night. 

In  the  penury  of  Mr  Elwes  there  was  something  that 
seemed  like  a  judgment  from  heaven.  All  earthly 
comforts  he  voluntarily  denied  himself:  he  would  walk, 
home  in  the  rain  in  London  rather  than  pay  a  shilling 
for  a  coach  ;  be  would  sit  in  wet  clothes  sooner  than 
have  a  fire  to  dry  them  ;  he  would  eat  his  provisions  in 
the  last  stage  of  putrefaction  sooner  than  have  a  fresh 
joint  from  the  butchers  ;  and  he  wore  a  wig  for  above 
a  fortnight,  which  his  biographer*  saw  him  pick  up  out 
of  a  rut  in  a  lane  where  they  were  riding.  This  was 
the  last  extremity  of  laudable  economy ;  for  to  all  ap¬ 
pearance  it  was  the  cast-olF  wig  of  some  beggar ! 

Mr  Elwes  had  now  resided  about  13  years  in  Sufl’olk, 
Avhen  the  contest  for  Berkshire  presented  itself  on  the 
dissolution  of  the  parliament  ;  and  whtn,  to  preserve 
the  peace  of  that  county,  hewas  nominated  by  Lord  Cra¬ 
ven.  Mr  Elwes,  though  he  had  retired  from  public 
business  for  some  years,  had  still  left  about  him  some  of 
the  seeds  of  more  active  life,  and  he  agreed  to  the  pro¬ 
posal.  It  came  farther  enhanced  to  him,  liy  the  agree¬ 
ment,  that  he  was  to  be  brought  in  by  the  freeholders 
for  nothing.  All  he  did  on  the  occasion  was  dining  at 
the  ordinary  at  Reading;  and  he  got  into  parliament 
for  1 8  pence  ! 

Though  a  new  man,  Mr  Elwes  could  not  be  called  a 
young  member ;  for  he  was  at  this  time  nearly  60 
years  old  when  he  thus  entered  on  public  life.  But  he 
was  in  possession  of  all  his  activity  ;  and,  preparatoi’y 
to  his  appearance,  on  the  boards  of  St  Stephen’s  Chapel, 
he  used  to  attend  constantly  during  the  races  and 
other  public  meetings  all  the  great  towns  where  his 
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voters  resided.  At  the  difTerent  assemblies  he  would 
dance  among  the  youngest  to  the  last,  after  riding  over 
on  horseback,  and  frequently  in  the  rain,  to  the  place 
of  meeting.  A  gentleman  who  was  one  night  stand¬ 
ing  by,  observed  on  the  extraordinary  agility  of  so  old 
a  man. — O  !  that  is  nothing  (replied  another)  ;  for 
Mr  Elwes,  to  do  this,  rode  20  miles  in  the  rain,  with 
his  shoes  stuck  into  his  boots  and  his  bag-wig  in  his 
pocket.” 

The  honour  of  parliament  made  no  alteration  in 
the  dress  of  Mr  Elwes  :  on  tlie  contrary,  it  seemed 
at  this  time  to  have  attained  additional  meanness  ; 
and  nearly  to  have  reached  that  happy  climax  of  po¬ 
verty,  which  has  more  than  once  drawn  on  him  the 
compassion  of  those  who  passed  by  him  in  the  street. 
For  the  speaker’s  dinners,  however,  he  had  one  suit, 
with  which  the  speaker  in  the  course  of  the  sessions 
became  very  familiar.  The  minister  likewise  was  well 
acquainted  with  it ',  and  at  any  dinner  of  opposition 
still  was  his  apparel  the  same.  The  wits  of  the  mino¬ 
rity  used  to  say,  “  that  tliey  had  full  as  much  reason 
as  the  minister  to  be  satisfied  with  Mr  Elwes,  as  he 
had  the  same  habit  with  every  body.”  At  this  period 
of  his  life  Mr  Elwes  wore  a  wig.  Much  about  the  time 
when  his  parliamentary  life  ceased,  that  wig  was  worn 
out so  then,  being  older  and  wiser  as  to  expence,  he 
Wore  his  own  hair,  which  like  his  expences  was  very 
small. 

All  this  time  the  income  of  Mr  Elwes  was  increa¬ 
sing  hourly,  atid  his  present  expenditure  was  next  to 
nothing;  for  the  little  pleasures  he  had  once  engaged 
r  in  he  had  now'  given  up.  He  kept  no  house,  and  only 
one  old  servant  and  a  couple  of  horses  :  be  resided  with 
Ills  nephew  :  his  two  sons  he  had  stationed  in  Sufl'olk 
and  Berkshire,  to  look  alter  his  respective  estates :  and 
his  dress  certainly  was  no  expence  to  him  ;  for  had  not 
Other  people  been  more  carelul  than  himself,  he  would 
not  have  had  it  even  mended. 

When  he  left  London,  he  went  on  horseback  to  his 
,  country  seats  with  his  couple  of  hard  eggs,  and  with¬ 
out  once  stopping  upon  the  road  at  any  house.  He 
always  took  the  most  unfrequented  road,  and  used 
even'  shift  to  avoid  turnpikes.  Marcham  was  the  seat 
he  now  chiefly  vislteel  ;  which  had  some  reason  to  be 
flattered  with  the  profirence,  as  his  journey  into  Suf¬ 
folk  cost  him  only  twopence-halfpenny,  while  that  into 
Berkshire  amounted  to  fourpence  ! 

As  Mr  Elwes  came  into  parliament  without  ex¬ 
pence,  he  performed  his  duty  as  a  member  would  have 
done  in  the  pure  days  of  our  constitution.  \Vhat 
he  had  not  bought  he  never  attempted  to  sell ;  and 
he  went  forward  In  that  straight  and  direct  path, 
which  can  alone  satisfy  a  reflecting  mind.  Amongst 
the  smaller  memorials  of  the  parliamentary  life  of  Mr 
Elwes  may  be  noted,  that  he  did  not  follow  the  cus¬ 
tom  of  members  in  general  by  sitting  on  any  particular 
side  of  the  house,  but  sat  as  occasion  presented  itself 
on  either  indiscriminately ;  and  he  voted  much  in 
the  same  manner,  but  never  rose  to  speak.  In  his  at¬ 
tendance  at  the  house,  he  was  always  early  and  late  ; 
and  he  never  left  it  for  dinner,  as  he  had  accustomed 
himself  to  fasting,  sometimes  for  24  hours  in  continu¬ 
ance. 

When  he  quitted  parliament,  he  was,  in  the  com¬ 
mon  phrase,  “  a  fish  out  of  water!”  The  style  of  Mr 
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Elwcs’s  life  had  left  him  no  domestic  scenes  to  which 
■<  he  could  retire — his  home  was  dreary  and  poor — his 
rooms  received  no  cheerfulness  from  fire  ;  and  while 
the  outside  had  all  the  appearance  of  a  “  House  to  be 
Let,”  the  inside  was  a  desert ;  but  he  had  his  penury 
alone  to  thank  for  this,  and  for  the  want  of  all  the 
little  consolations  which  should  attend  old  age,  and 
smooth  the  passage  of  declining  life.  At  the  close  of 
the  spring  of  1785,  he  wished  again  to  visit,  whicli 
lie  had  not  done  for  some  years,  his  seat  at  Stoke. 
Hut  then  tlie  journey  was  a  nio.st  serious  object  to  him. 
'The  famous  old  servant  was  dead ;  all  the  horses  that 
remained  with  him  were  a  couple  of  worn-out  brood 
mares  •,  and  he  himself  was  not  in  that  vigour  of  body 
in  which  he  could  ride  60  or  70  miles  on  the  suste¬ 
nance  of  two  boiled  eggs.  The  mention  of  a  post  chaise 
would  hare  been  a  crime — “  He  afibrd  a  post  chaise, 
indeed !  where  was  he  to  get  the  money  ?”  would 
have  been  his  exclamation.  At  length  he  was  carried 
into  the  country  as  he  was  carried  into  parliament,  free 
of  expence,  by  a  gentleman  who  was  certainly  not  quite 
so  rich  as  Mr  Elwes.  When  he  reached  Stoke — the 
seat  of  more  active  scenes,  of  somewhat  resembling  hos¬ 
pitality,  and  where  his  fox  hounds  had  spread  somewhat 
like  vivacity  around — he  remarked,  “  he  had  expended 
a  great  deal  of  money  once  very  foolishly  •,  but  that  a 
man  grew  wiser  by  time.” 

The  rooms  at  this  seat,  whieh  were  now  much  out  of 
repair,  and  would  have  all  fallen  in  but  for  his  son  John 
Elwes,  Esq.  who  had  resided  there,  he  thought  too 
expensively  furnished,  as  worse  things  miglxt  have 
served.  If  a  window  was  broken,  there  was  to  be  no 
repair  but  that  of  a  little  brown  paper,  or  that  of 
piecing  In  a  bit  of  broken  glass  ;  which  had  at  length 
been  done  so  frequently,  and  in  so  many  shapes,  that 
it  would  have  puzzled  a  mathematician  to  say  “  what 
figure  they  described.”  To  save  fire,  he  would  walk 
about  the  remains  of  an  old  greenhouse,  or  sit  with  a 
servant  in  the  kitchen.  During  tire  harvest  he  would 
amuse  himself  with  going  into  the  fields  to  glean  the 
corn  on  the  grounds  of  his  own  tenants  j  and  they 
used  to  leave  a  little  more  than  common  to  please  the 
old  gentleman,  who  was  as  eager  after  it  as  any  pau¬ 
per  In  the  parish.  In  the  advance  of  the  season,  his 
morning  employment  was  to  pick  up  any  stray  chip, 
bones,  or  other  things,  to  carry  to  the  fire,  in  his 
pocket — and  he  was  one  day  surprised  by  a  neighbour¬ 
ing  gentleman  in  the  act  of  pulling  down,  with  sonic 
difficulty,  a  crow’s  nest  for  this  purpo-'^e.  On  the 
gentleman  wondering  why  he  gave  himselt  this  trou-  ^ 
ble — “  01),  Sir,  (replied  old  Elwes),  it  is  really  a  sliame 
that  these  creatures  should  do  so.  Do  but  see  what 
waste  they  make !  They  don’t  care  how  extravagant 
llu-y  are  !” 

As  no  gleanr  of  favourite  passion,  or  any  ray  of 
anH]->ement,  broke  through  this  gloom  of  penury,  his 
insatiable  desire  of  saving  was  now  become  uniform 
and  systematic.  He  used  still  to  ride  about  the  coun¬ 
try  on  one  of  these  marcs — but  then  he  rode  her  very 
economically,  on  the  soft  turf,  adjoining  the  road, 
without  putting  himsolf  to  the  expeuce  of  shoes,  as  be 
oliscrvedi,  ”  The  tnrf  was  so  pleasant  to  a  horse’s,  foot!” 
And  when  any  gentleman  called  to  pay  him  a  visit, 
arid  the  boy  who  attended  in  the  stables,  was  prolusc 
enough  to  put  a  little  hay  before  bis  horse,  old  Elwes 


would  slily  steal  back  into  the  stable,  and  take  the 
hay  very  carefully  away.  That  very  strong  appetite  '> 
which  Mr  Elwes  had  in  some  measure  restrained  dur¬ 
ing  tile  long  sitting  of  parliament,  he  now  indulged 
most  voraciously,  and  on  every  thing  he  could  find. 
To  .save,  as  he  thought,  the  expence  of  going  to  a 
butcher,  he  would  have  a  whole  sheep  killed,  and  so 
eat  mutton  to  the — eiid  of  the  chapter.  M  hen  he  oc¬ 
casionally  had  his  river  drawn,  though  sometimes  horse 
loads  of  small  fish  were  taken,  not  one  would  he  suf¬ 
fer  to  be  thrown  in  again  j  for  he  observed,  “  He 
should  never  see  them  again  !”  Game  in  the  last  slate 
of  putrefaction,  and  meat  that  walked  about  his  platCy 
would  be  continue  to  eat,  rather  than  have  new  things 
killed  before  the  old  provision  was  finished.  AVith  this 
diet — the  charnel  house  of  sustenance — liis  dress  kept 
pace — equally  in  the  la.st  stage  of  absolute  dissolution. 
Sometimes  he  would  walk  about  in  a  tattered  brown- 
coloured  bat,  and  sometimes  in  a  red  and  white  wool¬ 
len  cap,  like  a  prisoner  confined  for  debt.  His 
siloes  be  never  would  sufler  to  be  cleaned,  lest  they 
should  be  worn  out  the  sooner.  But  still,  with  all 
this  self-denial — that  penui-y  of  life  to  which  tlie  in- 
liabitant  .of  an  alms  house  is  not  doomed — still  did 
he  think  he  was  profuse,  and  frequently  say,  “  He 
must  be  a  little  more  careful  of  his  property.”  His 
disquietude  on  the  subject  of  money  wa.s  now  conti¬ 
nual.  When  he  went  to  bod,  be  would  put  five  or 
ten  gulne.is  into  a  bureau ;  and  then,  full  of  his  mo¬ 
ney,  after  he  had  retired  to  rest,  and  sometimes  in  the 
middle  of  the  niglu,  he  would  conic  down  to  sec  if  it 
was  there. 

The  scene  of  mortification  atwhichMr  Elwes  was 
now  arrived  was  all  hut  a  denial  of  the  common  nc- 
ce.ssaries  of  life  j  and  indeed  it  might  have  admitted  a 
doubt,  whether  or  not,  if  his  manors,  Ills  fish  ponds, 
and  some  grounds  in  his  own  hands,  had  not  fiimlshed 
a  subsistence,  where  he  had  not  any  thing  actually  to 
buy,  he  would  not,  rather  than  have  bought  any  thing, 
have  starved.  Strange  as  this  may  appear,  it  is  not  ex¬ 
aggerated. — He  one  day,  during  this  period,  dined  upon 
the  remaining  part  of  a  moor  hen,  which  had  been 
brought  out  of  the  river  by  a  rat !  and  at  anotlicr  ate 
an  undigested  part  of  a  pike  wblcli  a  larger  oni'  bad 
swallowed,  but  bad  not  finished,  and  which  were  taken 
in  this  state  in  a  net.  At  the  time  this  last  circumstance 
h.apjicucd,  he  discovered  a  strange  kind  of  satisfaction  j 
for  he  sr.id  to  a  fricud,  “  .\yc  !  this  was  killing  two 
biids  with  one  stone  !”  lu  the  room  of  all  comment — 
of  all  moi  al — let  it  be  remarked,  that  at  this  time  Mr 
Elwes  was  perhaps  worth  nearly  sight  hundrcil  thousand 
pounds!  and,  at  this  period,  he  had  not  made  his  will, 
of  course  was  uot  saving  horn  any  sentiment  ot  alTectiou 
for  :iny  person. 

The  summer  of  1788  Mr  Elwe-s  passed  at  his  hou'e 
in  Welback  street,  London  ami  he  passed  that  sum¬ 
mer  without  any  otiur  society  tL.in  iJiat  of  two  maid 
.servants^  for  be  h.id  now  given  up  the  cxinnee  of 
keeping  any  nnile  domestic.  Ills  chlct  i  roployment  U'e  J 
to  be  that  of  geltiug  up  early  in  a  morning  to  visit  some 
of  bis  houses  in  .Mary-le-bone,  which  during  the  sum¬ 
mer  were  repairing.  -Vs  be  was  there  gi  nerally  at 
four  o’clock  in  a  morning,  he  w.is  of  cour'C  on  the 
fpot  beliorc  the  workmen’,  and  ho  u-sed  contiutedly 
to  sit  down  00  the  sti  ps  before  the  door,  to  sioM 
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I\K;er.  tliem  wlieii  they  did  come.  The  neighbours  who  used 
' — V  '  to  see  him  appear  thus  regularly  everv  morning,  and 
'  who  concluded,  from  his  apparel,  that  be  was  one  of 
the  workmen,  observed,  “  there  never  was  so  punctual 
a  man  as  the  old  carpenter.”  During  the  whole  morn¬ 
ing  he  would  continue  to  run  up  and  down  stairs  to  see 
the  men  were  not  idle  for  an  Instant,  with  the  same  an¬ 
xiety  as  if  his  whole  happiness  in  life  had  been  centered 
in  the  finishing  of  this  house,  regardless  of  the  greater 
property  he  had  at  stake  in  various  places,  and  for 
ever  employed  in  the  mini/tuc  only  of  affairs.  Indeed 
such  was  his  anxiety  about  this  house,  the  rent  of  which 
was  not  above  50I.  a-year,  that  it  brought  on  a  fec'^er 
which  nearly  cost  him  his  life  :  bnt  the  fate  which  drag¬ 
ged  him  on  thus  strangely  to  bury  him  under  the  load 
of  his  own  wealth,  seemed  as  resistless  as  it  was  unac¬ 
countable. 

In  the  muscular  and  unencumbered  frame  of  Mr 
Elwes  there  Avas  every  thing  that  promised  extreme 
length  of  life  j  and  he  lived  to  above  70  years  of  age 
Avithout  any  natural  disorder  attacking  him  :  but,  as 
Lord  Bacon  has  Avell  observed,  “  the  minds  of  some 
men  are  a  lamp  tliat  is  continually  burning  and  such 
Avas  the  mind  of  Mr  Elwes.  RemoA'ed  from  those 
occasional  public  aAocations  Avhich  had  once  engaged 
his  attention,  money  was  noAv  his  only  thought.  lie 
rose  upon  money — upon  money  he  lay  down  to  rest  j 
and  as  his  capacity  sunk  aAvay  from  him  by  degrees, 
he  divindled  from  the  real  cares  of  his  property  into 
tlic  puerile  concealment  of  a  few  guineas.  Tliis  little 
store  he  Avould  carefully  wrap  up  in  various  papers, 
and  depositing  them  in  different  corners,  Avould  amuse 
himself  Avitli  running  from  one  to  the  other,  to  see  Avhe- 
ther  they  Avere  all  safe.  Then  forgetting,  perhaps, 
Avhere  lie  had  concealed  some  of  them,  he  Avould  be¬ 
come  as  seriously  alllictcd  as  a  man  might  be  who  had 
lost  all  his  property.  Nor  Avas  the  day  alone  thus 
spent — lie  Avould  frequently  rise  in  the  middle  of  the 
night,  and  be  heard  walking  about  different  parts  of 
the  house,  looking  after  Avhat  he  had  thus  hidden  and 
forgotten. 

During  the  Avinter  of  1789,  the  last  winter  Mr  F.l- 
wes  Avas  fated  to  see,  his  memory  visibly  Aveakened  every 
day  j  and  from  the  uncc.asing  Avish  to  save  money,  he 
now  began  to  fear  he  should  die  in  Avant  of  It.  Mr 
Gibson  had  been  appointed  his  builder  in  the  room  of 
Mr  Adams  ;  and  one  day,  Avhen  this  gentleman  Avait- 
ed  upon  him,  he  said  Avith  apparent  concern,  “  Sir, 
pray  consider  in  what  a  Avretched  state  I  am  :  you  see 
in  Avhat  a  good  house  I  am  living  •,  and  here  are  five 
guineas,  Avhicli  is  all  I  have  at  present ;  and  how  I 
shall  go  on  AvIth  such  a  sum  of  money  puzzles  me  to 
death.  I  dare  say  you  thought  I  Avas  rich  5  iioav  you 
see  how  it  is  !” 

Mr  George  Ehves  having  noAV  settled  at  his  seat  at 
Marcham  in  Berkshire,  he  Avas  naturally  desirous  that, 
in  the  assiduities  of  his  Avife,  his  father  might  at  length 
find  a  comfortable  home.  In  London  he  Avas  certainly 
most  uncomfortable  :  but  still,  Avith  these  tempta¬ 
tions  before  and  behind  him,  a  journey  Avith  any  ex¬ 
pence  annexed  to  it  Avas  insurmountable.  This,  hoAV- 
ever,  Avas  luckily  obviated  by  an  offer  from  Mr  Partis, 
a  gentleman  of  the  law,  to  take  him  to  his  ancient 
seat  in  Berkshire  Avith  his  purse  perfectly  Avhole.  But 
there  was  one  circumstance  still  very  distressing — the 
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old  gentleman  had  noAV  nearly  worn  out  his  last  coat,  Miser 
and  he  Avould  not  buy  a  neAV  one  ;  his  son,  therefore,  || 
AvIth  a  pious  fraud,  contrived  to  get  Mr  Partis  to  buy  Mistea- 
him  a  coat  and  make  him  a  present  of  it.  Thus  for-  , 
merlv  having  had  a  good  coat,  then  a  bad  one,  and  at 
last  no  coat  at  all,  he  Avas  kind  enough  to  accept  one 
from  a  neighbour. 

Mr  EUves  carried  Avith  him  Into  Berkshire  five  gui¬ 
neas  and  a  half,  and  half  a  croAA'n.  Lest  the  mention 
of  this  sum  may  appear  singular,  it  should  be  said, 
that  previous  to  his  journey  he  had  carefully  Avrapped 
it  up  in  various  folds  of  paper,  that  no  part  of  it 
might  be  lost.  On  the  arrival  of  the  old  gentleman, 

Mr  George  Ehves  and  his  Avife  did  every  thing  they 
could  to  make  the  country  a  scene  of  quiet  to  him. 

But  “  he  had  that  Avithin”  Avhich  baffled  every  effort 
of  this  kind.  Of  his  heart  it  might  be  said,  “  there 
was  no  peace  in  Israel.”  His  mind,  cast  aAvay  upon 
the  vast  and  troubled  ocean  of  his  property,  extend- 
Ing  beyond  the  bounds  of  his  calculation,  returned  to 
amuse  itself  Avith  fetching  and  carrying  about  a  few 
guineas,  which  in  that  ocean  AVas  indeed  a  drop.  But 
nature  had  noAv  carried  on  life  nearly  as  far  as  she  Avas 
able,  and  the  sand  AA'as  almost  run  out.  The  first  symp¬ 
tom  of  more  immediate  decay  Avas  his  inability  to  enjoy 
his  rest  at  night.  Frequently  AVould  he  be  heard  at 
midnight  as  if  struggling  AvIth  some  one  in  his  cham¬ 
ber,  and  crA’ing  out,  “  I  Avill  keep  my  money,  1  Avill  j 
nobody  shall  rob  me  of  my  property.”  On  any  one 
of  the  family  going  into  his  room,  he  Avould  start 
from  this  fever  of  anxiety,  and,  as  if  Avaking  from  a 
ti'oubled  dream,  again  hurry  into  bed,  and  seem  uncon¬ 
scious  of  Avhat  had  happened.  At  length,  on, the  26th 
November  1789,  expired  this  miserably  rich  man, 

Avhose  property,  nearly  reaching  to  a  million,  extended 
itself  almost  through  every  county  in  England. 

MISFRICORDIA,  in  Lent',  is  an  arbitrary  fine 
imposed  on  any  person  for  an  oflence ;  this  is  called 
miscricordia,  because  the  amercement  ought  to  be  but 
small,  and  less  than  that  required  by  magna  charta. 

If  a  person  be  outrageously  amerced  in  a  court  that  is 
not  of  record,  the  writ  called  moderatn  miserkardin  lies 
for  moderating  the  amercement  according  to  the  nature 
of  the  fault. 

MISFORTUNE.  An  unlucky  accident. 

Misfortunk,  or  chance,  in  Lau\  a  deficiency  of 
the  Avill ;  or  committing  of  an  unlaAvful  act  by  misfor¬ 
tune  or  chance,  and  not  by  design.  In  such  case,  the 
Avill  observes  a  total  neutrality,  and  does  not  co-operate 
Avith  the  deed-,  AAhich  therefore  Avauts  one  main  ingre¬ 
dient  of  a  crime.  See  Crime. 

Of  this,  Avhen  it  affects  the  life  of  another,  Ave  have 
spoken  under  the  article  Hoaiicide  ;  and  in  this  place 
have  only  occasion  to  observe,  that  if  any  accidental 
mischief  happens  to  fidloAV  from  the  performance  of  a 
laAvful  act,  the  parly  stands  excused  fi  om  all  guilt :  but 
if  a  man  be  doing  any  thing  unlawful,  and  a  conse¬ 
quence  ensues  Avhich  he  did  not  foresee  or  intend,  as  the 
death  of  a  man  or  the  like,  his  Avant  of  foresight  shall 
be  no  excuse  ;  for,  being  guilty  of  one  offence,  in  doing 
antecedently  Avhat  is  in  itself  unlaAvful,  he  is  criminally 
guilty  of  Avhatever  consequence  may  folloAv  the  first 
misbehaviour. 

MISFEASANCE,  In  latv  books,  signifies  a  tres¬ 
pass. 

MISLETOE, 
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Misletoe  MISLETOE.  See  ViSCUM,  BoTANY  Indc.v. 

II  MISNOMER,  in  Law,  a  misnaming  or  mistaking 

Misprisions.  ^  person’s  name.  The  Christian  name  of^  a  person 
should  always  be  perfect  j  but  the  law  is  not  so  strict  in 
regard  to  surnames,  a  small  mistake  in  which  will  be 
dispensed  with  to  make  good  a  contract,  and  support 
the  act  of  the  party.  See  Plea  to  Indictment. 

MISPRISIONS,  (a  term  derived  from  the  old 
French,  niespris,  a  neglect  or  contempt),  are,  in  the 
acceptation  of  our  law,  generally  understood  to  be  all 
such  high  offences  as  are  under  the  degree  of  capital, 
but  nearly  bordering  thereon  :  and  it  is  said,  that  a 
misprision  is  contained  in  every  treason  and  felony  what¬ 
soever  j  and  that,  if  the  king  so  please,  the  offender  may 
be  proceeded  against  for  the  misprision  only.  And  upon 
the  same  principle,  while  the  jurisdiction  of  the  star- 
chamber  subsisted,  it  was  held  that  the  king  might  re¬ 
mit  a  prosecution  for  treason,  and  cause  the  delinquent 
to  be  censured  in  that  court,  merely  for  a  high  misde¬ 
meanor  j  as  happened  In  the  case  of  Roger  earl  of  Rut¬ 
land,  in  43  Eliz.  who  was  concerned  in  the  earl  of 
Essex’s  rebellion.  Misprisions  arc  generally  divided 
Into  two  sorts  *,  negative,  which  consist  in  the  conceal¬ 
ment  of  something  which  ought  to  be  revealed  ;  and 
positive,  which  consist  in  the  Commission  of  something 
which  ought  not  to  he  done. 

1.  Of  the  first,  or  negative  kind,  is  what  Is  called 
misprision  of  trcasori ;  consisting  In  the  bare  knowledge 
and  concealment  of  treason,  without  any  degree  of  as¬ 
sent  thereto  •,  for  any  assent  makes  the  party  a  princi¬ 
pal  traitor;  as  indeed  the  concealment,  which  was 
construed  aiding  and  abetting,  did  at  the  common 
law;  in  like  manner  as  the  knowledge  of  a  plot  against 
the  state,  and  not  revealing  it,  was  a  capital  crime  at 
Florence,  and  other  states  of  Italy.  But  it  is  now  en¬ 
acted  by  the  statute  i  &  2  Ph  &  Mar.  c.  10.  that  a 
bare  concealment  of  treason  shall  be  only  held  a  mis¬ 
prision.  This  concealment  becomes  criminal.  If  the 
party  apprised  of  the  treason  does  not,  as  soon  as  con¬ 
veniently  may  be,  reveal  it  to  some  judge  of  assize  or 
justice  of  the  peace.  But  if  there  be  any  probable  cir¬ 
cumstances  of  assent,  as  if  one  goes  to  a  treasonable 
meeting,  knowing  beforehand  that  a  conspiracy  is  in¬ 
tended  against  the  king  ;  or,  being  in  such  company 
once  by  accident,  and  having  heard  such  treasonable 
conspiracy,  meets  the  same  company  again,  and  hears 
more  of  It,  but  conceals  it  ;  this  is  an  implied  assent 
In  law,  and  makes  the  concealer  guilty  of  actual  high 
treason. 

Misprision  of  felony  is  also  the  concealment  of  a  fe¬ 
lony  wiiich  a  man  knows,  but  never  assented  to ;  for, 
if  he  assented,  this  makes  him  either  principal  or  ac¬ 
cessory.  And  the  punishment  of  this,  in  a  public  of¬ 
ficer,  by  the  statute  Westm.  i.  3  Kdw.  1.  c.  9.  is  im¬ 
prisonment  for  a  year  and  a  d.iy ;  in  a  common  per-on, 
imprisonment  for  a  less  discretionary  time  ;  and,  in 
both,  fine  and  ransom  at  the  king’s  pleasure  :  which 
pleasure  of  the  king  must  be  observed,  on,ce  for  all,  not 
to  signify  any  extrajudicial  will  of  the  sovereign,  but 
such  as  is  declared  by  his  representatives,  the  judges 
in  his  courts  of  justice;  voluntas  regis  in  curia,  non 
in  camera. 

2.  Misprisions,  which  are  merely  positive,  are  gene¬ 
rally  denominated  contempt  or  high  misdemeanours  ;  of 
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which  the  principal  is  the  mal-administration  of  such  Mispriwons 
high  officers  as  are  in  public  trust  and  employment.  .  *1  .  , 
This  is  usually  punished  by  the  method  of  parliamen- 
tary  impeachment ;  wherein  such  penalties,  short  of  ' 
death,  are  inflicted,  as  to  the  wisdom  of  the  house  of 
peers  shall  seem  proper ;  ^consisting  usually  of  banish¬ 
ment,  imprisonment,  fines,  or  perpetual  disability. 

Hither  also  may  be  referred  the  offence  of  embeT.osling 
the  public  money,  called  among  the  Romans  peculalus  , 
which  the  Julian  law  punished  with  death  in  a  magi¬ 
strate,  and  with  deportation,  or  banishment,  in  a  pri¬ 
vate  person.  With  us  it  Is  not  a  capital  crime)  but 
subjects  the  committer  of  it  to  a  discretionary  fine  and 
imprisonment. — Other  misprisions  are,  iu  general,  such 
contempts  of  the  executive  magistrate  as  demonstrate 
themselves  by  some  arrogant  and  undutiful  behaviour 
towards  the  king  and  government ;  for  a  detail  of 
which,  vide  Blackstone’s  Comment,  iv.  22. 

MISSAL,  the  Romish  mass-book,  containing  the 
several  masses  to  be  said  on  particular  days.  It  is  de¬ 
rived  from  the  I.atin  word  missa,  which,  in  the  ancient 
Christian  church,  signified  every  part  of  divine  service. 

MISSEL-BIRD,  a  species  of  Turdus.  See  Tlr- 
Dus,  Orxitholocy  Inde.r. 

MISSIO,  among  the  Romans,  was  a  full  discharge 
given  to  a  soldier  after  20  years  service,  and  differed 
from  the  e.vauctoratio,  which  was  a  discharge  from 
duty  after  17  years  service.  Every  soldier  had  a  right 
to  claim  his  missio  at  the  end  of  20  years. 

MISSION,  in  Theology,  denotes  a  power  or  com¬ 
mission  to  preach  the  gospel.  Jesus  Christ  gave  his 
disciples  their  rrfission  in  these  words,  Go  and  teach  all 
nations,  &c.  The  Romanists  reproach  the  Protestants, 
that  their  ministei’s  have  no  mission,  as  not  being  au¬ 
thorized  in  the  exercise  of  their  ministry,  either  bv  an 
uninterrupted  succession  Irom  the  apostles,  or  by  mira- 
racles,  or  by  any  extraordinary  proof  of  a  vocation. 

Many  among  us  deny  any  other  mission  necessary  for 
the  ministi'y  than  the  talents  necessary  to  di'scliargc  it. 

P.liSSlON  Is  also  used  for  an  establishment  of  jjcopic 
zealous  for  the  glory  of  God  and  the  salvation  of  souls  ; 
who  go  and  preach  the  gospel  in  remote  countries  and 
among  infidels. 

MISSIONARY,  an  eccle.siastlc  who  devotes  him¬ 
self  and  his  labours  to  some  mission,  either  for  the  in¬ 
struction  of  the  orthodox,  the  conviction  of  heretics,  or 
the  conversion  of  infidels.  See  Jtsuns. 

MISSISSIPPI,  a  river  of  North  .Vnurica,  and  one 
of  the  largest  in  the  world.  It  ri'ics  in  some  lakes 
about  the  latitude  of  48",  and  runs  in  a  direction  near¬ 
ly  south  to  the  gulf  of  Mexico.  Its  course,  including 
windings,  is  about  250Cf  milc^  in  leni;lli,  and  it  is  na¬ 
vigable  from  the  sea  to  the  falls  of  St  .\nlhony  in  lati¬ 
tude  44”  50'.  Its  width  is  from  800  yards  to  a  mile 
and  a  half.  Its  depth  above  New  Orleans  ha-  been 
found  to  be  1 50  feet  ;  but  there  is  only  from  t  2  to  17 
feet  water  on  the  bars  at  it-,  mouth.  Its  rumnt  Is 
from  three  to  four  miles  an  hour,  but  varies  with  the 
rise  and  fall  of  the  watei-s.  In  low  w.itrr  a  boat  will 
float  down  at  the  rate  of  4  ^  or  50  miles  a  ilay,  and  In 
high  water  at  90  or  t  oo.  'I'owarils  the  mouth  the  cur¬ 
rent  is  much  less  rapid  than  farther  up.  'I  he  usual 
progress  of  a  boat  up  the  river  is  al>out  i  ;  mili  s  a  day  ; 
hut  the  steam  boat-,  of  which  there  are  now  great  num- 
(>  o  her* 
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Mississippi,  bers  on  this  river,  go  against  the  stream  at  the  rate  of 
Missouri.  60  miles  a-day.  This  river  has  an  annual  swell,  w  hich 
'  begins  in  November,  and  increases  till  May,  from 
W'bich  period  it  again  diminishes  till  October.  The 
greatest  rise  from  the  mouth  of  the  Ohio  to  Natchez  is 
about  50  feet  5  but  at  New  Orleans  is  only  about  1 2 
feet.  During  this  annual  flood  a  part  of  the  waters 
pass  over  the  western  banks.  Inundate  the  country  to 
a  considerable  extent,  and  never  return  into  the  bed  of 
the  river,  but  either  form  marshes,  or  pass  off  to  the 
sea  by  dift’erent  channels.  In  the  lower  part  of  its 
course  the  banks  are  higher  than  the  surrounding 
country ;  and,  besides  the  waters  that  overflow  during 
the  floods,  a  part  always  escapes  by  lateral  branches, 
which  intersect  the  country  towards  its  mouth  in  va¬ 
rious  directions,  and  form  a  delta  about  200  miles  long 
by  100  broad.  This  tract,  inclosed  within  the  bran¬ 
ches  of  the  river.  Is,  for  the  greater  part,  a  morass 
nearly  on  a  level  with  high  water.  It  has  evidently  been 
formed  by  alluvial  matter  brought  down  and  deposited 
by  the  river,  and  it  Is  observed  to  be  continually  en¬ 
larging. 

The  Mississippi  receives  In  Its  course  a  gi’eat  many 
very  large  rivers  ,  the  Illinois  and  Ohio  on  the  east  •, 
the  Missouri,  Arkansaw,  Red  River,  &c.  on  the  west. 
Including  all  its  branches,  Mr  Bradbury  computes 
that  It  waters  a  country  eleven  times  as  large  as  Great 
Britain  and  Ireland. 

Mississippi,  one  of  the  United  States  of  North 
America,  is  situated  on  the  east  side  of  the  river  of  the 
same  name,  between  30°  and  35°  N.  Lat.  and  87°  and 
91°  W.  Long.  It  is  about  350  miles  long,  and  150 
broad,  and  has  an  area  of  about  45,000  square  miles. 
The  southern  parts  on  the  gulf  of  Mexico  are  low, 
sandy,  or  marshy,  and  unhealthy  j  but  the  middle  and 
northern  parts  are  pretty  well  watered,  and  very  fer¬ 
tile.  The  great  articles  of  culture  are  cotton  and  In¬ 
dian  corn  j  rice  and  sugar,  however,  are  also  raised. 
Lemons  and  other  fruits  thrive  well.  Horned  cattle 
are  raised  in  great  numbers,  but  are  sometimes  de¬ 
stroyed  by  the  wolf  and  cougouar.  Labour  Is  gene¬ 
rally  performed  by  shaves.  Natchez,  the  principal 
town,  and  the  only  place  of  trade,  is  about  300  miles 
above  New  Orleans.  There  are  some  tanneries  in  the 
state,  and  some  domestic  manufactures  of  woollen,  cot¬ 
ton,  flax,  and  hemp.  The  principal  rivers  are  the 
Tombigbee,  Pascagoula,  Pearl,  and  Yazoo.  This 
state  was  admitted  into  the  Union  in  1817.  Its  po¬ 
pulation  the  year  before  was  44,206,  of  whom  20,567 
were  slaves,  and  191  free  blacks.  The  Choctaws, 
Cherokees,  and  some  other  of  the  Indian  tribes  who 
have  made  considerable  advances  in  civilization,  reside 
in  this  state.  The  legislative  power  of  this  state  is 
vested  in  a  house  of  representatives  and  a  senate,  cho¬ 
sen  by  all  free  wliite  males  of  21  years  of  age. 

MISSOURI,  a  river  in  Loulsania,  which  falls  into 
the  Mississippi  from  the  west,  195  miles  above  the 
mouth  of  the  Ohio,  and  about  ij6o  miles  from  the 
Balize  in  the  gulf  of  Mexico.  Though  the  united 
rivers  take  the  name  of  the  Mississippi,  the  Missouri 
is  much  the  largest  branch.  It  was  first  explored  by 
Captains  Lewis  and  Clerk  in  1804,  1805,  and  1806. 
It  is  navigable  for  boats  to  the  great  falls  2848  miles 
from  its  junction  with  the  Mississippi,  and  even  beyond 
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this  almost  to  Its  source  at  the  distance  of  3096  miles  Missouri 
from  the  Mississippi,  making  the  total  extent  of  navi-  [[ 
gation  from  the  sea  in  one  line  above  4000  miles.  Its 
width  varies  from  200  yards  to  a  mile.  Its  velocity 
was  found  by  the  log  to  be  about  five  miles  an  hour. 

It  receives  many  large  sti'eams,  the  Yellow.^'tone,  Kan¬ 
sas,  Platte,  &c.  chiefly  on  its  south  side  j  and  it  is 
computed  that.  Including  these  branches,  it  afi'ords  an 
inland  navigation  of  15,000  miles.  It  carries  down 
great  quantities  of  earth,  and  has  an  annual  swell  like 
the  Mississippi.  Its  sources  in  the  Stony  mountains 
are  not  far  from  those  of  the  Columbia,  which  flows  In¬ 
to  the  Pacific  ocean.  The  distance  to  the  South  sea 
from  the  Mississippi  by  this  route  is  35^5  miles. 

Missouri,  a  territory  of  the  United  States  of  North 
America,  including  the  greater  part  of  the  country 
formerly  knowm  under  the  name  of  Louisiana.  It  ex¬ 
tends  from  the  Mississippi  to  the  Rocky  mountains, 
and  from  the  gulf  of  Mexico  to  Canada.  Its  length 
from  north  to  south  is  about  1400  miles,  and  its  breadth 
from  east  to  west  886,  comprising  an  area  of  985,250 
square  miles.  It  is  watered  by  the  Missouri  river  and 
its  numerous  tributary  streams,  and  by  souie  other 
branches  of  the  Mississippi.  I'lie  surface  is  generally 
uneven,  but  not  mountainous.  The  soil  is  rich  and 
well  watered  ;  but,  unlike  that  of  the  eastern  parts  of 
America,  it  produces  little  natural  wood,  except  on  the 
banks  of  the  rivers.  Lime  is  abundant  in  this  vast 
region  j  coal  and  iron  ore  were  observed  in  many 
places  j  and  salt  is  found  in  great  quantities.  Near 
St  Louis  lead  ore  abounds,  and  is  wrought  to  a  great 
extent.  As  the  country  extends  through  20  degrees  of 
latitude,  the  climate  is  various  ;  warm  and  unhealthy 
in  the  south  j  colder  and  more  salubrious  towards  the 
north.  There  are  as  yet  but  a  small  number  of  white 
settlers  in  this  country,  the  greater  part  of  which  is 
still  occupied  by  savage  tribes. 

MISSUS,  in  the  Circensian  games,  were  the  matches 
in  horse  or  chariot  races.  The  usual  number  of  missus 
or  matches  in  one  day  w'as  24  j  though  the  emperor 
Domitian  presented  the  people  with  lOO.  The  last 
match  was  generally  made  at  the  expence  of  the  people, 
who  made  a  collection  for  the  purpose  j  hence  it  was 
called  missus  atarius,  a  subscription  plate. 

MIST,  or  Fog.  See  Fog. 

MISTAKE,  any  wmong  action  committed,  not 
through  an  evil  design,  but  through  an  error  of  judg¬ 
ment. 

MISUSER,  In  Law,  Is  an  abuse  of  any  liberty  or 
benefit ;  as  “  He  shall  make  fine  for  his  misuser.” 

Old.  Nat.  Br.  149.  By  misuser  a  charter  of  a  corpo¬ 
ration  may  be  foifeited  ;  so  also  an  office,  &c. 

MITCHELSTOWN,  a  post  town  of  Ireland,  in 
the  county  of  Cork  and  province  of  Munster  in  Ireland, 
where  there  is  a  college  founded  by  the  earl  of  King¬ 
ston  for  the  support  of  12  decayed  gentlemen  and  12 
decayed  gentlewomen,  who  have  40I.  yearly,  and  hand¬ 
some  apartments. 

MITE,  a  small  piece  of  money  mentioned  Luke  xil. 

59,  and  xxl.  2.  In  the  Greek  it  is  i.  e.  ^ua- 

chatis,  or  a  quarter  of  the  Roman  deuatius ;  so  that  the 
mite  was  worth  about  seven  ffirthings,  or  twopence  of 
our  money. 

Mite.  See  Acauus,  Entomology  Index. 
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MFTELLA,  Bastard  American  Sanicle  ;  a 
genus  of  plants  belonging  to  the  decaiulria  clas.s,  and  in 
the  natural  metliod  ranking  under  the  13th  order,  Suc- 
cnh'vtfF,  See  Botany  hidex. 

MlTHRA,  fea.sts  of,  in  antiquity,  were  feasts  cele¬ 
brated  among  the  Romans  in  honour  of  Mithras  or  the 
sun.  The  most  ancient  instance  of  this  Mithras  among 
the  Romans  occurs  in  an  inscription  dated  in  the  thii  d 
consulate  of  Trajan,  or  al)Out  the  year  of  Christ  101. 
This  is  the  dedication  of  an  altar  to  the  sun  under  the 
above  name,  thus  inscribed,  Deo  Suli  Mithra:.  But  the 
worship  of  Mithras  was  not  known  in  Egypt  and  Syria 
in  the  time  of  Origen,  who  died  about  the  year  of 
Christ  263  ;  though  it  was  common  at  Rome  for  more 
than  a  century  before  this  time.  The  worsliip  of  Mi¬ 
thras  was  proscribed  at  Rome  in  the  year  378,  by  or¬ 
der  of  Gracchus,  prefect  of  the  praitorium.  According 
to  M.  E  reret,  the  feasts  of  Mithras  were  derived  from 
Chaldea,  where  tliey  had  been  instituted  for  celebrating 
the  entrance  of  the  sun  into  the  sign  Taurus. 

MITHRzVS,  or  Mithra,  a  god  of  Persia  and  Chal¬ 
dea,  supposed  to  be  the  sun.  His  worship  was  intro¬ 
duced  at  Rome.  He  is  generally  represented  as  a  young 
man,  whose  head  is  covered  with  a  turban  after  tlie 
manner  of  the  Persians.  He  supports  his  knee  upon 
«  bull  that  lies  on  the  ground,  and  one  of  whose  horns 
he  holds  in  one  hand,  while  with  the  other  he  plunges 
a  dagger  in  his  neck. 

MITHRIDATE,  an  old  term,  in  Pharmacy ;  an 
antidote  or  composition,  in  form  of  an  electuary,  sup¬ 
posed  to  serve  either  as  a  remedy  or  a  preservative 
against  poisons so  named  from  the  inventor,  Mlthri- 
dates,  king  of  Pontus,  who  is  said  to  have  so  fortified 
his  body  against  poisons  with  antidotes  and  preserva¬ 
tives,  that  when  he  had  a  mind  to  dispatch  himself  he 
could  not  find  any  poison  that  would  take  eft’ect. 

MITHRIDATF.S,  the  name  of  several  kings  of 
Pontus.  See  PoNTUS. 

Mithridates  VII.  surnamed  Ei/pator  and  the 
Great,  succeeded  to  the  throne  at  the  age  of  ii  years, 
about  123  years  before  the  Christian  era.  'I'he  begin¬ 
ning  of  his  reign  was  marked  by  ambition,  cruelty,  and 
artifice.  He  murdered  his  own  mother,  who  had  been 
left  by  his  father  co-heiress  of  the  kingdom  *,  and  he 
fortified  his  constitution  by  drinking  antidotes  against 
the  poison  with  which  his  enemies  at  court  attempted 
to  destroy  him.  He  early  inured  his  body  to  hardship, 
and  employed  himself  in  the  most  manly  exercises,  ot- 
ten  remaining  whole  months  in  the  country,  and  mak¬ 
ing  frozen  snow  and  the  earth  the  place  ol  his  repose. 
Naturally  ambitious  and  cruel,  he  spared  no  pains  to 
acquire  himself  power  and  dominion.  He  murdered 
the  two  sons  whom  his  sister  Laodice  had  by  Aria- 
rathes  king  of  Cappadocia,  and  placed  one  of  his  own 
children,  only  eight  years  old,  on  the  vacant  throne. 
7'hese  violent  proceedings  alarmed  Nicomedes  king  of 
Bithynia,  who  had  married  Laodice  the  widow  ol  Ari- 
arathes,  and  ultimately  involved  Mithridates  in  a  quar¬ 
rel  with  the  Romans.  Mithridates  never  lo't  an  op¬ 
portunity  by  which  he  might  lessen  the  inlluencc  ol  his 
adversaries  j  and  the  more  ellectually  to  destroy  their 
power  in  Asia,  he  ordered  all  the  Romans  that  were 
in  hl.s  dominions  to  be  massacred.  This  was  done  in 
one  night,  and  no  less  than  1 50,000,  according  to 
Plutarch,  or  8o,oco  Romans,  as  Appian  mentions,  weix 
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made  the  victims  of  his  cruelty.  This  called  aloud  for 
vengeance.  Aquilius,  and  soon  after  Sylla,  marched 
against  Mithridates  with  a  large  army.  The  former'" 
was  made  prisoner  ;  but  Syllii  obtained  a  victory  over 
the  king’s  generals  j  and  another  decisive  engagement 
rendered  him  master  of  all  Greece,  Macedonia,  loi  i.i, 
and  Asia  Minor.  This  ill  fortune  was  aggravated  iy 
the  loss  ol  about  200,000  men,  who  were  killed  in  if  ; 
several  engagements  that  Imd  been  fought  ;  and  Mi¬ 
thridates,  weakened  by  repeated  ill  success  by  sea  and 
land,  .sued  lor  peace  Irom  the  conqueror,  which  he  ob¬ 
tained  on  hard  terms.  But  he  soon  took  the  field  again 
with  an  army  of  140,000  infantry,  and  16,000  horse, 
consisting  of  his  own  forces  and  those  of  his  son-in-law 
Tigranes  king  of  Armenia.  M  ith  this  army  he  made 
himself  master  of  the  Roman  provinces  in  Asia*,  none 
dared  to  oppose  his  conquests  j  and  the  Romans,  rely¬ 
ing  on  his  fidelity,  had  withdrawn  the  greatest  part  of 
their  armies  from  the  country.  The  news  of  his  war¬ 
like  preparations  were  no  sooner  heard,  than  Lucullus 
the  consul  marched  into  Asia  ;  and  without  delay  he 
blocked  up  the  camp  of  Mithridates  who  was  then  be¬ 
sieging  Cyzicus.  The  Asiatic  monarch  escaped  from 
him,  and  fled  into  the  heart  of  his  kingdom.  Lucullui 
pursued  him  with  the  utmost  celerity  ;  and  would  have 
taken  him  prisoner  after  a  battle,  had  not  the  avidity 
of  his  soldiers  preferred  the  plundering  of  a  mule  load¬ 
ed  with  gold  to  the  taking  of  a  monarch  who  had  exer¬ 
cised  such  cruelties  against  their  countrymen.  'J  he 
appointment  of  Glabrio  to  the  command  of  the  Roman 
forces,  instead  of  Lucullus,  was  favourable  to  Mithri¬ 
dates,  who  recovered  the  gre.atest  part  of  his  domi¬ 
nions.  The  sudden  arrival  of  Pompey,  however,  soon 
put  an  end  to  his  victories.  A  battle  In  the  night  wa-- 
fought  near  the  Euphrates.  An  universal  overthrow 
-ensued,  and  Mithridates,  bold  in  his  misfortunes,  rush¬ 
ed  through  the  thick  ranks  ol  the  enemy  at  the  head 
of  800  horsemen,  500  of  whom  perished  in  the  at¬ 
tempt  to  follow  him.  He  fled  to  I'igranes  ;  but  that 
monarch  refused  an  asylum  to  his  father-in-law,  whom 
he  had  before  supported  with  all  the  collected  forces  ot 
his  kingdom.  Mithridates  found  a  safe  retreat  among 
the  Scythians  ;  and  though  destitute  of  power,  friends, 
and  resources,  yet  he  meditated  the  overthrow  of  the 
Roman  empire,  by  penetrating  into  the  heart  of  Italy 
by  land.  These  wild  projects  were  rejected  by  his  fol¬ 
lowers,  and  he  sued  for  peace.  It  was  denied  to  his 
ambassadors  -,  and  the  victorious  Pompey  declared,  that, 
to  obtain  it,  Mithridates  must  ask  it  in  person.  He 
scorned  to  trust  himself  in  the  hand>  ot  his  enemy,  and 
resolved  to  conquer  or  to  die.  His  subjects  refused  to 
follow  him  any  longer;  and  revolting  from  him,  made 
his  son  Pharnaces  king.  I’lie  son  showed  hirosclf  un¬ 
grateful  to  his  father  ;  and  even,  according  to  some 
writers,  he  ordered  him  to  be  put  to  death.  ’I  his  un¬ 
natural  treatment  broke  the  heart  ot  .Mithridates  ■,  he 
obliged  his  wife  to  poison  herself,  and  attempted  to  do 
the  same  himself,  ft  was  in  vain  ;  the  frequent  anti¬ 
dotes  he  had  taken  in  the  early  part  of  his  life,  strength¬ 
ened  his  constitution  against  the  poison  ;  and  wlu  n  tins 
was  unavailing,  I.e  attempted  to  .tab  hiinsi  If.  'I  hr 
blow  was  not  mortal;  and  a  (.'aul  who  ws  thm  pre¬ 
sent,  at  his  own  reqi.e.t,  gave  him  the  fatal  IpAe,  a- 
bout  64  years  be  fore  the  (  hnst.aii  era.  Stub  w»  :cth- 
misfortunc.s,  abilities,  and  miM.'rablc  end,  ol  a  man,  wlio 
O  o  2  supported 
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Mithri-  supported  himself  so  long  against  the  power  of  Rome, 
dates  and  who,  according  to  the  declarations  of  the  Roman 
11  authors,  proved  a  more  powerful  and  indefatigable  ad- 
Ithttinius.  capital  of  Italy  than  the  great  Hannibal, 

Pyrrhus,  Perseus,  or  Antioclius.  It  Is  said  that  IMithri- 
dates  conquered  24  nations,  whose  different  languages 
he  knew  and  spoke  with  the  same  ease  and  fluency  as  his 
ov.  n.  As  a  man  of  letters  he  also  deserves  attention.  He 
was  acquainted  with  the  Greek  language,  and  even  Avrote 
in  that  dialect  a  treatise  on  botany.  His  skill  In  physic 
is  Avell  known  5  and  even  notv  there  is  a  celebrated  an¬ 
tidote  Avliich  beai’s  his  name,  and  Is  called  mithvidaie. 

INin'RA,  Avas  a  cap  or  coA’ering  for  the  head,  Avorn 
by  the  rioman  ladies,  and  sometimes  by  the  men  ;  but 
it  Avas  looked  upon  as  a  mark  of  efleminacv  in  the  last, 
especially  Avhen  it  was  tied  upon  their  heads. 

MITRE,  a  sacerdotal  ornament  AVorn  on  the  head, 
by  bishops  and  certain  abbots  on  solemn  occasions  j  be¬ 
ing  a  sort  of  cap,  pointed  and  cleft  at  top.  'J'he  high 
priest  among  the  Jcavs  Avore  a  mitre  or  bonnet  on  his 
head.  The  inferior  priests  of  the  same  nation  had  like- 
Avlse  their  mitres  •,  but  in  Avhat  respect  they  differed 
from  that  of  the  high  ])riest,  is  uncertain.  Some  con¬ 
tend  that  the  ancient  bishops  avovc  mitres ;  but  this  Is 
by  no  means  certain. 

Mitre,  in  Architecture,  is  the  Avorkmen’s  term  for 
an  angle  that  is  just  45  degrees,  or  half  a  right  one. 
If  the  angle  be  a  quarter  of  a  right  angle,  they  call  it 
a  half  mitre. 

To  describe  such  angles,  they  have  an  instrument 
called  the  mitre  square ;  Avith  this  they  strike  mitre 
lines  on  their  quarters  or  battens  j  and  for  despatch, 
they  have  a  mitre  bo.r,  as  they  call  it,  Avhich  is  made 
of  tAA’o  pieces  of  Avood,  each  about  an  inch  thick,  one 
nailed  upriglit  on  the  edge  of  tlie  other  ;  the  upper 
piece  hath  the  mitre  lines  struck  upon  it  on  both  sides, 
and  a  kerf  to  direct  the  saw  in  cutting  the  mitre  joints 
readily,  by  only  applying  the  piece  into  this  box. 

Mitre  is  used  by  the  writers  of  the  Irish  history  for 
a  sort  of  base  money,  Avhich  Avas  very  common  there 
about  the  year  1 270,  and  for  30  years  before  and  as 
many  after. 

'I'here  Avere  besides  the  mitre  several  other  pieces, 
called,  according  to  the  figures  impressed  upon  them, 
rosaries,  lionades,  eagles,  and  by  tlie  like  names.  They 
AA'cre  imported  from  France  and  other  countries,  and 
Avere  so  much  beloAv  the  proper  currency  of  the  king¬ 
dom,  that  they  were  not  Avorth  so  much  as  a  halfpenny 
each.  They  Avere  at  length  decryed  in  the  year  1300, 

.  and  good  coins  struck  in  their  place.  These  Avere  the 
first  Irish  coins  in  Avhich  the  sceptre  Avas  left  out.  They 
were  struck  in  the  reign  of  EdAvard,  the  son  of  our 
Henry  III.  and  are  still  found  among  the  other  anti¬ 
quities  of  that  country.  They  have  the  king’s  head  in 
a  triangle  full  faced.  The  penny,  when  Avell  preserved, 
Aveighs  22  grains  j  the  halfpenny  lo^-  giains. 

MITTAU,  the  capital  of  the  duchy  of  Courland. 
It  is  strongly  fortified  ;  but  was  taken  by  the  SAvedcs 
in  1701,  and  by  the  Muscovites  in  1706.  E.  Long. 
23.  51.  N.  Lat.  56.  44. 

MITTIMUS,  as  generally  used,  hath  Iavo  signifi¬ 
cations.  1.  It  signifies  a  Avrit  for  removing  or  trans¬ 
ferring  of  records  from  one  court  to  another.  2.  It 
signifies  a  precept,  or  command  in  writing,  under  the 
band  and  seal  of  a  justice  of  the  peace,  directed  to  the 


gaoler  or  keeper  of  some  prison,  for  the  receiving  and  a  uim  ui 

safe  keeping  of  au  ofl’ender  charged  Avith  any  crime, 

until  lie  be  delivered  by  due  course  of  law.  w 

MITYLENE,  or  MaTELESE,  In  Anckni  Geogra¬ 
phy,  a  celebrated,  poAverful,  and  affluent  city,  capital  of 
the  island,  of  Lesbos.  Itjeceived  its  name  from  di/Vy/c/if, 
the  daughter  of  Macarcus,  a  king  of  the  country.  It  is 
greatly  commended  by  the  ancients  for  the  stateliness 
of  its  buildings  and  the  fruitfulness  of  its  soil,  but 
more  particularly  for  the  great  men  it  produced  :  Pit- 
tacus,  Aicieus,  Sappho,  Terpander,  Theophanes,  Hel- 
lanicus,  &c.  Avere  all  natives  of  Mitylcne.  It  Avas  long 
a  seat  of  learning ;  and,  with  Rhodes  and  Athens,  it 
had  the  honour  of  having  educated  many  of  the  great 
men  of  Rome  and  Greece.  In  the  Peloponnesian  Avar, 
the  Mitylcnians  suffered  greatly  for  their  revolt  from 
the  poAver  of  Athens  ;  and  in  the  Mithridatic  Avars, 
they  had  the  boldness  to  resist  the  Romans,  and  disdain 
the  treaties  which  had  been  made  betAveen  Mithridates 
and  Sylla.  See  Metelin. 

MIXT,  or  Mixt  Body,  in  Chemistry,  that  Avhich  Is 
compounded  of  different  elements  or  principles. 

MIXTURE,  a  compound  or  assemblage  of  several 
dift'erent  bodies  in  the  same  mass.  Chemical  mixture  is 
attended  Avith  many  phenomena  which  are  never  observ'- 
ed  In  simple  mixtures  ;  such  as  heat,  efl'ervescence,  &c. 

To  chemical  mixture  belong  the  union  of  acids  and 
alkalies,  the  amalgamation  of  metals,  solution  of  gums, 

&c.  and  upon  it  depend  many  of  the  principal  opera¬ 
tions  of  Chemistiiy.  See  that  article,  passim. 

IMixture,  in  Pharmacy,  a  medicine  Avhich  differs 
from  a  julep  in  tliis  respect,  that  it  receives  Into  its 
composition  not  only  salts,  extracts,  and  other  sub¬ 
stances  dissoluble  in  Avater  j  but  also  earths,  poAvders, 
and  such  .substances  as  cannot  be  dissolved. 

Ml  ZEN,  in  the  sea  language,  is  a  particular  mast 
or  sail.  The  inizen  mast  stands  In  the  sternmost  part 
of  the  ship.  In  some  great  ships  there  are  tAvo  of 
these  Avhen  that  next  the  main-mast  is  called  the 
maiu-mmcii,  and  that  next  the.  poop  the  bonaventure 
viioicn. 

MIZRAIM,  or  Misraim,  the  dual  name  of  Egypt, 
used  in  Scripture  to  denote  the  Higher  and  Lower 
Egypt,  which  see.  It  sometimes  occurs  singular,  Ma- 
"zor :  2  Kings  xix.  Isaiah  xix.  Micah  vii. 

MNEMOSYNE,  in  fabulous  history,  a  daughter  of 
Coelus  and  Terra.  She  married  Jupiter,  by  whom  she 
had  the  nine  Muses.  The  word  mnemosyiie  signifies 
“  memory  and  therefore  the  poets  liave  rightly  call¬ 
ed  Memory  the  mother  of  the  Muses,  because  it  is  to 
that  mental  endoAvment  that  mankind  are  indebted  for 
their  progress  in  science. 

MNIUM,  Marshmoss  ;  a  genus  of  the  natural  or¬ 
der  of  musci,  belonging  to  the  cryptogamia  class  of 
plants.  See  Botany  Index. 

MOAB,  m  Ancient  Geography,  a  country  of  Arabia 
Petraca  ;  so  called  from  Moab  the  son  of  Ijot,  to  Avhosc 
posterity  this  country  Avas  allotted  by  divine  appoint¬ 
ment,  Deut.  xi.  9.  It  Avas  originally  occupied  by  the 
Emim,  a  race  of  giants  extirpated  by  the  Moabites,  ibid. 

Moab  anciently  lay  to  the  south  of  Ammon,  before 
Sihon  the  Amorite  stripped  both  nations  of  a  part  ol 
their  territory,  aflei wards  occupied  by  the  Israelites, 

Numb.  xxi.  and  then  Moab  AVas  bounded  by  the  river 
Arnon  to  the  noitli,  the  Lacus  Asphaltites  to  the  Avest, 
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the  brook  Zared  to  the  south,  and  ilie  n)ountalns  Abarini 
to  the  east. 

MOAT,  or  Ditch,  in  Fortification,  a  deep  trench 
dug  round  the  rampart  of  a  fortified  place,  to  prevent 
surprises. 

The  brink  of  the  moat,  next  the  rampart,  is  called 
the  scarpe ;  and  the  opposite  one,  the  connttTScarpc. 

A  dry  moat  round  a  large  place,  with  a  strong  gar¬ 
rison,  is  preferable  to  one  full  of  water-,  because  the 
passage  may  be  disputed  inch  by  inch,  and  the  be¬ 
siegers,  when  lodged  in  it,  are  continually  exposed  to 
the  bombs,  grenades,  and  other  fire  works,  which  are 
thrown  incessantly  from  the  rampart  into  their  works. 
In  the  middle  of  dry  moats,  there  is  sometimes  another 
small  one,  callerl  cunette;  which  is  generally  dug  so 
deep  till  they  find  water  to  fill  it. 

The  deepest  and  broadest  moats  are  accounted  the 
best  but  a  deep  one  is  preferable  to  a  broad  one  ;  the 
ordinary  breadth  is  about  20  fathoms,  and  the  depth 
about  16. 

To  drain  a  moat  that  is  full  of  water,  they  dig  a 
trend)  deeper  than  the  level  of  the  water,  to  let  it  run 
off^  and  then  tlirow  hurdles  upon  the  mud  and  slime, 
covering  them  with  earth  or  bundles  of  rushes,  to  make 
a  sure  and  firm  passage. 

MOATAZALITES,  or  Separatists,  a  religious 
sect  among  the  Turks,  who  deny  all  forms  and  quali¬ 
ties  in  the  Divine  Being-,  or  who  divest  God  of  his  at¬ 
tributes. 

There  are  two  opinions  among  the  Turkish  divines 
concerning  God.  The  first  admits  metaphysical  forms 
or  attributes  j  as,  that  God  has  wisdom,  by  which  he 
is  wise  -,  power,  by  which  he  is  powerful ;  eternity, 
by  which  he  is  eternal.  See.  The  second  allows  God 
to  be  wise,  powerful,  eternal  -,  but  will  not  allow  any 
form  or  quality  in  God,  for  fear  of  admitting  a  mul¬ 
tiplicity.  Those  who  follow  this  latter  opinion  are 
called  Moatazalitcs ;  they  who  follow  the  tormer,  Sc- 
phalites. 

This  sect  is  said  to  have  first  invented  the  scholastic 
divinity,  and  is  subdivided  into  no  less  than  20  Inferior 
sects,  which  mutually  brand  one  another  with  In¬ 
fidelity. 

MOBILE,  a  town  in  the  United  States,  in  the  ter¬ 
ritory  of  Alabama,  situated  on  a  bay  of  the  same  name 
in  the  gulf  of  Mexico.  It  has  but  an  indifferent  port. 
Its  population  in  1817,  was  from  looo  to  1500  per¬ 
sons. 

Mobile,  Moveable,  any  thing  susceptible  of  mo¬ 
tion,  or  that  is  disposed  to  be  moved  eitha-  by  itself 
or  bv  some  other  prior  mobile  or  mover. 

Primum  Mobile,  in  the  ancient  astronomy,  was  a 
ninth  heaven  or  sphere,  imagined  above  those  of  the 
planets  and  fixed  stars.  This  was  supposed  to  be  tlie 
first  mover,  and  to  can-y  all  the  lower  spheres  round 
along  with  it  j  by  its  rapidity  communicating  to  them 
a  motion  whereby  they  revolved  in  24  hours.  But  the 
diurnal  revolution  of  the  planets  is  now  accounted  lor 
without  the  assistance  of  any  such  primitin  mobile. 

Pcrpttiium  Mobile.  See  Perpetual  Monos. 

MOCHO,  Moco,  or  Mok/iu ;  by  some  supposed  to 
be  the  Musa  or  Mn^a  of  Ptolemy,  is  a  port  and  town 
on  the  Bed  Sea,  of  considerable  ti"ade  -,  contains  about 
10,000  inhabitants,  Jews,  .\rinenians,  and  Moham¬ 
medans  j  and  it  gives  name  to  a  kingdom  lAtcndiUj, 


along  the  most  southern  coast  of  Arabia  ;  of  which  that 
part  which  lies  next  the  sea  is  a  di y  barren  desei-t,  in 
some  places  lo  or  12  leagues  over  j  but  bounded  by, 
mountains,  which  being  well  watered,  enjoy  an  al¬ 
most  perpetual  springs  ami  besides  coftee,  the  peculiar 
produce  of  ibis  country,  yields  corn,  grapes,  myrrh, 
frankincense,  cassia,  balm,  gums  of  several  sorts,  man¬ 
gos,  dates,  pomegranates,  &e.  The  weather  here  is  so 
hot  and  sultry  in  summer,  especially  when  the  south 
wind  blows,  that  It  would  be  insupportable,  if  it  was  not 
mitigated  by  the  cool  bree/.es  that  generally  blow  from 
the  mountains  on  the  north,  or  the  Bed  and  Arabic  sea'- 
on  the  west  and  east.  The  heat  in  winter  is  equal  to 
that  of  our  warmest  summers  j  and  it  is  very  seldom 
that  either  clouds  or  rain  are  seen.  The  city  of  Mocho 
is  now  the  emporium  for  the  trade  of  all  India  to  the 
Bed  sea.  The  trade  was  removed  hither  from  Aden, 
in  consequence  of  the  prophecy  of  a  sheik,  much  rever¬ 
ed  by  the  people,  who  foretold  that  it  would  soon  be¬ 
come  a  place  of  extensive  commerce  notwithstanding  its 
disadvantageous  situation.  Tlie  hulldlngs  here  are  lof¬ 
ty,  and  tolerably  regular,  having  a  pleasant  aspect  from 
Mecca.  The  steeples  of  several  mosques  are  very  high, 
presenting  themselves  to  view  at  a  great  distance.  -  Their 
markets  are  well  stored  with  beef,  mutton,  lamb,  kid, 
camels  and  antelopes  flesh,  common  fowls,  Guinea 
hens,  partridges,  and  pigeons.  The  sea  affords  plenty 
of  fish,  but  not  savoury ;  w  hich  some  think  proceeds 
from  the  extreme  saltness  of  the  water  and  the  nature 
of  their  aliment.  The  markets  are  also  stocked  with 
fruit,  such  as  grapes,  peaches,  apricots,  quinces,  and 
nectarines ;  although  neither  shrub  nor  tree  is  to  be 
seen  near  the  town,  except  a  few  date  trees.  Frequent¬ 
ly  no  rain  falls  here  in  two  or  three  years,  and  seldom 
more  than  a  show'er  or  two  in  a  year  j  but  in  the 
mountains,  'at  the  distance  of  about  20  miles  from 
Mocha,  the  earth  is  wateied  with  a  gentle  shower 
every  morning,  which  makes  the  valleys  fertile  in  corn 
and  the  fruits  natural  to  the  climate.  The  .\ral>  in¬ 
habitants,  though  remarkably  grave  and  superstitious, 
arc  said  to  be  extremely  covetous  and  hypocritical ; 
robbing,  thieving,  and  committing  piracy,  without  the 
least  scruple  or  remorse.  The  English  and  Dutch  com¬ 
panies  have  handsome  houses  here,  and  carry  on  .a 
great  trade  in  cofTee,  olibanum,  myrrh,  aloes,  liquid 
stoi-ax,  white  and  yellow  ai-senic,  gum  arable,  mum¬ 
my,  balm  of  tlilead,  and  other  drugs.  One  inconve¬ 
nience,  however,  they  sustain  from  the  violence  and 
exactions  of  the  Arabian  princes  ;  but  the  king’s  cu¬ 
stoms  are  easy,  being  fixed  at  three  per  cent,  to  Euro¬ 
peans.  Of  the  coins  at  Mocha,  the  most  current  is 
the  camassie,  which  rises  and  falls  in  value  at  the  bank¬ 
er’s  discretion  :  they  are  from  50  to  80  for  a  current 
dollar,  which  is  but  an  imaginary  species,  being  always 
reckoned  one  and  a  half  per  cent,  lowe  r  than  Spani-.h 
dollars. 

moc  king  Bird.  Sec  Tuudus,  Oii.vithoi.oc v 


'lute.r. 

MOCOCO.  See  Lemur,  Mamm.m.ja 

MODE,  which  is  a  word  of  the  same  grni  ral  iiii- 
iort  with  M.VN.NER,  i-*  used  as  a  technical  tiTin  in  gram - 
lar,  metaphysics,  and  music.  I'or  its  Im|>ort  in  (•Ji.eM- 
lAH,  sec  th.’it  article,  N®  So. 

.Mode,  in  Metapbiftics,  seems  props-rly  to  denote 
Ilf  mnniier  of  a  lliinn’s  e.\ist-.ncc  '  but  l.ockt ,  wbe  ■ 
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Different 
kinds  of 
models. 
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General 
method  of 
makinj' 
models. 


language  in  that  science  is  generally  a(lo|)tei],  usesdlie 
word  in  a  sense  somewhat  difl’ercnt  from  its  ordinary 
and  proper  signification.  “  Such  complex  ideas,  vvhicli, 
however  compounded,  contain  not  in  them  the  suppo¬ 
sition  of  subsisting  by  themselves,  but  are  considered  as 
dependencies  on,  or  afiections  of,  substances,”  he  calls 
modes.  Of  these  modes,  there  are,  according  to  him, 
two  sorts,  which  deserve  distinct  consideration.  First, 
There  are  some  “  which  are  only  variations,  or  difl'er- 
ent  combinations  of  the  same  simple  idea,  w'ithout  the 
mixture  of  any  other,  as  a  doeaen  or  a  score  ;  which  are 
nothing  but  the  ideas  of  so  many  distinct  units  added 
together  and  these  he  calls  simple  modes.  Secondly, 
“  There  are  others  compounded  of  simple  ideas  of  se¬ 
veral  kinds  ]mt  together  to  make  one  complex  one  ; 
V.  g.  beauty,  consisting  of  a  certain  composition  of  co¬ 
lour  and  figure,  causing  delight  in  the  beholder;  theft, 
which  being  the  concealed  change  of  the  possession  of 
any  thing  without  the  consent  of  the  proprietor,  con¬ 
tains,  as  is  visible,  a  combination  of  several  ideas  of  se¬ 
veral  kinds  and  these  he  calls  mixed  inodes.  For 
the  just  distinction  between  zV/eoA'and  notions,  as  well  as 
between  ideas  and  the  qualities  of  external  objects, 
which  ill  this  account  of  modes  are  all  confounded  to¬ 
gether,  see  Met-xthysics. 

Mode,  In  Music,  a  regular  disposition  of  the  air 
and  accompaniments,  relative  to  certain  principal  sounds 
upon  which  a  piece  of  music  is  formed,  and  which  are 
called  the  essential  sounds  of  the  mod^. 

Our  modes  are  not,  like  those  of  the  ancients,  cha¬ 
racterized  by  any  sentiment  which  they  tend  to  excite, 
but  result  from  our  system  of  harmony  alone.  The 
sounds  essential  to  the  mode  ai-e  in  number  three,  and 
form  together  one  perfect  chord,  i.  The  tonic  or  key, 
■which  is  the  fundamental  note  both  of  tlie  tone  and  of 
the  mode.  2.  The  dominant,  which  is  a  fifth  from  the 
tonic.  3.  The  mediant,  which  properly  constitutes 
the  mode,  and  which  is  a  third  from  the  same  tonic. 
As  this  third  may  be  of  two  kinds,  there  are  of  conse¬ 
quence  two  different  modes.  When  the  mediant  forms 
a  greater  third  with  the  tonic,  the  mode  is  major  ; 
when  the  third  is  lesser,  it  is  minor.  See  Music. 

MODKL,  in  a  general  sense,  an  original  pattern, 
proposed  for  any  one  to  copy  or  imitate. 

This  word  is  particularly  used,  in  building,  for  an 
artificial  pattern  made  in  wood,  stone,  plaster,  or  other 
matter,  with  all  its  parts  and  proportions,  in  order  for 
the  better  conducting  and  executing  some  great  work, 
and  to  give  an  idea  of  the  effect  it  will  have  in  large. 
In  all  great  buildings,  it  is  much  the  surest  way  to 
make  a  model  in  relievo,  and  not  to  trust  to  a  bare 
design  or  draught.  There  are  also  models  for  the 
building  of  ships,  &c.  and  for  extraordinary  staircases, 
&c. 

They  also  use  models  in  painting  and  sculpture  j 
whence,  in  the  academies,  they  give  the  term  model  to 
a  naked  man  or  woman,  disposed  in  several  postures,  to 
afford  an  opportunity  to  the  scholars  to  design  them  in 
various  views  and  attitudes. 

Models  in  imitation  of  any  natural  or  artificial  sub¬ 
stance,  are  most  usually  made  by  means  of  moulds 
composed  of  plaster  of  Paris.  For  the  purpose  of 
making  these  moulds,  this  kind  of  plaster  is  much 
more  fit  than  any  other  substance,  on  account  of  the 
power  it  has  of  absorbing  water,  and  soon  condensing 


into  a  hard  substance,  even  after  it  has  been  rendered  Model. 

so  thin  as  to  be  of  the  cousistenee  of  cream.  This  ' - 

hajipens  in  a  shorter  or  longer  time  as  the  plaster  is 
of  a  better  or  worse  quality  ;  and  its  good  or  bad  pro- 
jierties  depend  very  much  upon  its  age,  to  which, 
therefore,  pai'ticular  regard  ought  to  be  had.  It  is 
sold  in  the  shops  at  very  different  prices  ;  the  finest  be¬ 
ing  made  use  of  for  casts,  and  the  middling  sort  for 
moulds.  It  may  be  very  easily  coloured  by  means  of 
almost  any  kind  of  porvder  excepting  what  contains  an 
alkaline  salt ;  for  this  would  chemically  decompose  the 
substance  of  it,  and  render  it  unfit  for  use.  A  very 
considerable  quantity  of  chalk  would  also  render  it 
soft  and  useless,  but  lime  hardens  it  to  a  great  degree. 

The  addition  of  common  size  will  likewise  render  it 
much  harder  than  if  mere  water  is  made  use  of.  In 
making  either  moulds  or  models,  however,  we  must 
be  careful  not  to  make  the  mixture  too  thick  at  first ; 
for  if  this  is  done,  and  more  water  added  to  thin  it, 
the  composition  must  always  prove  brittle  and  of  a  bad 

juiTticular  manner  of  making  models  (or  casts, 
as  they  are  also  called)  depends  on  the  form  of  the 
subject  to  be  taken.  'I'he  process  is  easy,  where  the 
parts  are  elevated  only  in  a  slight  degree,  or  where 
they  form  only  a  right  or  obtuse  angle  with  the  prin¬ 
cipal  surface  from  which  they  project ;  but  where  the 
parts  project  in  smaller  angles,  or  form  curves  inclined 
towards  the  principal  surface,  the  work  is  more  diffi¬ 
cult.  'J'his  observation,  however,  holds  good  only 
with  regard  to  hard  and  inflexible  bodies  ;  for  such  as 
are  soft  may  often  be  freed  from  the  mould,  even 
though  they  have  tlie  shape  last  mentioned.  But 
though  this  be  the  case  with  the  soft  original  substance, 
it  is  not  so  with  the  inflexible  model  when  once  it  is 
cast. 

The  moulds  are  to  be  made  of  various  degrees  of 
thickness,  according  to  the  size  of  the  model  to  be 
cast;  and  may  be  from  half  an  inch  to  an  inch,  or,  if 
very  large,  an  inch  and  a  half.  Where  a  number  of 
models  arc  to  be  taken  from  one  mould,  it  wdll  like¬ 
wise  be  necessary  to  have  it  of  a  stronger  contexture 
than  where  only  a  few  are  required,  for  very  obvious 
reasons.  ^ 

It  is  much  more  easy  to  make  a  mould  for  any  soft  Anatomical 
substance  than  a  rigid  one,  as  in  any  of  the  viscera  of“i°<lcls. 
the  animal  body  ;  for  the  fluidity  of  the  mixture  makes 
it  easily  accommodate  itself  to  the  projecting  parts  of 
the  substance  ;  and  as  it  is  necessary  to  inflate  these  sub¬ 
stances,  they  may  be  very  readily  extracted  again  by 
letting  out  the  air  rvhich-  distended  them. 

When  a  model  is  to  be  taken,  the  surface  of  the 
original  is  first  to  be  greased,  in  order  to  prevent  the 
plaster  from  sticking  to  it ;  but  if  the  substance  Itself 
is  slippery,  as  is  the  case  with  the  internal  parts  of  tlie 
human  body,  this  need  not  be  done :  when  necessary, 
it  may  be  laid  over  with  lintseed  oil  by  means  of  a 
painter’s  brush.  The  original  is  then  to  be  laid  on  a  Pole's  Ana^ 
smooth  table,  previously  greased  or  covered  with 
cloth,  to  prevent  the  plaster  sticking  to  it;  then  sur¬ 
round  the  original  with  a  frame  or  ridge  of  glaziers 
putty,  at  such  a  distance  from  it  as  will  admit  the 
plaster  to  rest  upon  the  table  on  all  sides  of  the  subject 
for  about  an  inch,  or  as  much  as  is  sufficient  to  give 
the  proper  degree  of  strength  to  the  mould.  A  suffi¬ 
cient 


quality 
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Model,  dent  quantity  ot  plaster  is  then  to  be  poured  as  iini- 
— V""'  ’  formly  as  possible  over  the  whole  substance,  until  it  be 
everywhere  covered  to  such  a  thickness  as  to  give  a 
proper  substance  to  the  mould,  which  may  vary  in 
proportion  to  the  .size.  Tlie  whole  must  then  be  suf¬ 
fered  to  remain  in  tliis  condition  till  the  plaster  has 
attained  its  hardness  •,  when  the  frame  is  taken  away, 
the  mould  may  be  inverted,  and  the  subject  removed 
from  it ;  and  when  the  plaster  is  thoroughly  dry  let  it 
be  well  seasoned. 

Having  formed  and  seasoned  the  moulds,  they  must 
next  be  prepared  for  the  casts  by  grea.sing  the  inside 
of  them  with  a  mixture  of  olive  oil  and  lard  in  equal 
parts,  and  then  filled  with  fine  fluid  plaster,  and  the 
plane  of  the  mould  formed  by  its  resting  on  the  surface 
of  the  table  covered  to  a  sufficient  thickness  with 
coarse  plaster,  to  form  a  strong  basis  or  support  for  the 
cast  where  this  support  is  requisite,  as  is  particularly 
the  case  where  the  thin  and  membranous  parts  of  the 
body  are  to  be  represented.  After  the  plaster  is  pour¬ 
ed  into  the  mould,  it  must  be  sufl'ered  to  stand  until 
it  has  acquired  the  greatest  degree  of  hardness  it  will 
receive  •,  after  which  the  mould  must  be  i-emoved  : 
but  this  will  be  attended  with  some  difficulty  when  the 
shape  of  the  subject  is  unfavourable  j  and  in  some  cases 
the  mould  must  be  separated  by  means  of  a  small  mallet 
and  chissel.  If  by  these  Instruments  any  parts  of  the 
model  sliould  be  broken  off,  tliey  may  be  cemented  by 
making  the  two  surfaces  to  be  applied  to  each  other 
quite  wet  j  then  interposing  betwixt  them  a  little  li¬ 
quid  plaster  ;  and  lastly,  the  joint  smoothed  after  being 
thorouglily  dry.  Any  small  boles  that  may  be  made 
in  the  mould  can  be  filled  up  with  liquid  plaster,  after 
the  sides  of  them  have  been  thoroughly  wetted,  and 
smoothed  over  with  the  edge  of  a  knife. 

In  many  cases  it  is  altogether  impracticable  to  pre¬ 
pare  a  mould  of  one  piece  for  a  whole  subject  •,  and 
therefore  It  must  be  considered  how  this  can  be  done 
in  such  a  manner  as  to  divide  the  mould  into  the  fewest 
pieces.  This  may  be  efl’ected  by  making  every  piece 
cover  as  much  of  the  pattern  as  possible,  without  sur¬ 
rounding  such  projecting  parts,  or  running  into  sucli 
hollows  as  would  not  admit  a  separation  of  the  mould. 
It  is  impossible,  however,  to  give  any  particular  direc¬ 
tions  In  this  matter  which  can  hold  good  in  evei-y  in¬ 
stance,  the  number  of  pieces  of  whicli  the  mould  is  to 
consist  being  always  determined  from  the  shape  of  the 
pattern.  Thus  the  mould  of  the  human  calculus  will 
require  no  more  than  three  pieces,  but  that  of  an  os 
feniaris  could  scarce  have  fewer  than  ten  or  twelve. — 
Where  any  internal  pieces  arc  required,  they  are  first 
to  be  made,  and  then  the  outer  pieces  after  the  former 
have  become  hard. 

To  make  a  mould  upon  a  hard  and  dry  substance, 
we  mii'.t,  in  the  first  place,  rub  the  surface  of  it 
smootblv  over  with  the  mixture  of  oil  and  lard  above 
mentioned.  Such  hollows  as  require  internal  pieces 
are  then  to  be  filled  up  with  fluid  plaster;  and  while 
it  continues  in  this  state,  a  wire  loop  must  be  intro¬ 
duced  into  it,  by  which,  when  hardened,  it  can  lie 
pulled  oil.  'I’he  plaster  should  be  somewhat  raisiul 
in  a  pyramidal  form  around  tliis  wire,  and  afterwards 
cut  smooth  with  a  knife  while  yet  in  its  soft  state  ; 
preserving  two  or  three  angular  ridges  from  the  loop 
to  the  outer  edge,  that  it  may  fi-x  the  more  steadily 


in  the  outer  piece  of  the  mould  to  be  afterwards  made 
upon  it.  Let  the  outer  piece  then  be  well  greased,  '■ 
to  prevent  the  second  piece  from  adhering ;  the  loop 
being  enclosed  with  some  glaziers  putty,  both  to  pre¬ 
vent  the  second  piece  from  adhering  and  to  preserve  a 
hollow  place  for  the  cord. 

To  form  the  second  or  outside  piece,  mix  a  quan¬ 
tity  of  plaster  proportioned  to  the  extent  of  surface 
it  is  to  cover  and  the  intended  thickness  of  the 
mould  ;  when  It  is  just  beginning  to  thicken,  or  as¬ 
sumes  such  a  consistence  as  not  to  run  oft’  very  easily, 
spread  it  over  the  Internal  piece  or  pieces  as  well  as 
the  pattern,  taking  care  at  the  same  time  not  to 
go  too  far  lest  it  should  not  deliver  safelv ;  and  as  the 
pla.ster  becomes  more  tenacious,  add  more  upon  the 
pattern  until  it  has  become  sufficiently  thick,  keeping 
the  edges  square  and  smooth  like  the  edge  of  a  board. 
The  plaster  should  be  spread  equally  upon  all  parts, 
which  is  best  done  by  a  painter’s  pallet  knife  or  apothe¬ 
cary’s  bolus  knife :  but  for  this  the  instrument  should 
be  somewhat  less  pliable  than  it  is  commonly  made. 

W  hen  the  outside  piece  is  hardened,  the  edges  arc 
to  be  pared  smooth,  and  nearly  made  square  with  a 
small  pointed  knife.  Little  boles  of  a  conical  shape 
are  to  be  made  with  the  point  of  a  knife  about  an  Inch 
distant  from  one  another,  according  to  the  size  of  the 
piece.  These  are  designed  to  receive  the  fluid  pla¬ 
ster  in  forming  the  adjacent  parts  of  the  mould,  and 
occasion  points  corresponding  to  the  hollows;  and  arc 
Intended  to  preserve  the  edges  of  the  difl’erent  pieces 
steadily  in  their  proper  relative  situations.  The  third 
piece  is  then  to  be  formed  in  a  manner  similar  to  the 
second ;  greasing  tlie  edges  of  the  former  plentifully 
with'hog’s  lard  and  oil,  to  prevent  the  pieces  from  ad¬ 
hering  to  each  other.  Thus  the  pattern  is  to  be 
wholly  enclosed,  only  leaving  a  proper  orifice  for 
pouring  in  the  plaster  to  form  the  model  ;  small  holes 
being  also  bored  in  the  mould  opposite  to  the  wire- 
loops  fixed  in  the  inside  pieces,  through  which  a  cord 
is  to  be  conveyed  from  the  loop  to  confine  such  pieces 
during  the  time  of  casting.  In  some  cases,  however, 
it  Is  not  necessary  that  the  mould  should  totally  en¬ 
close  the  pattern  ;  for  instance,  where  a  model  is  to 
be  made  of  a  pedestal,  or  a  bust  of  any  part  of  the  liu- 
man  body.  The  bottom  of  such  moulds  being  left 
open,  there  is  accordingly  ample  room  for  pouring  in 
the  plaster. 

After  the  mould  is  completely  formed,  it  is  next 
to  be  dried  either  naturally  or  by  a  gentle  artificial 
heat,  and  then  seasoned  in  the  following  manner  ;  — 
Having  been  made  thoroughly  diy,  which,  if  the 
mould  is  large,  will  require  two  or  three  weeks,  it  is 
to  be  brushed  over  iilentifully  with  linseed  «>il  boihd 
with  sugar  of  lead,  finely  h  vigated  litharge,  or  nil  of 
vitriol.  The  inside  and  joints  of  the  mould  diould  be 
particul.arly  well  supplieil  with  it.  Il  the  inoultl  be 
large,  it  is  needless  to  attend  to  the  outside  ;  but  when 
the  moulds  arc  small,  it  will  not  be  iinpnipcr  to  boil 
them  in  the  oil  ;  by  which  means  their  port  s  are  more 
c.xactly  filled  than  could  otherwise  l»c  «lone.  .\ft<r 
the  moulds  have  undergone  this  operation,  they  are 
again  set  by  to  dry,  when,  lieing  greased  with  olive 
oil  and  hog’s  l;>rd,  they  aif  fit  for  use.  It  lii  -ed  oil 
be  used  for  jT-casinn  the  mould-.,  it  will  in  a  -horl  tin,* 
impart  a  disagreeable  yellow  colour  to  the  csits. 
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Model.  The  mould  being  properly  prepared  and  seasoned, 

'  '  nothing  more  is  requisite  to  form  the  model  than  to 
pour  the  finest  liquid  plaster  of  Paris  into  it.  After  a 
layer  of  this,  about  half  an  inch  in  thickness,  has  been 
formed  all  round  the  mould,  we  may  use  the  coarser 
kind  to  fill  it  up  entirely,  or  to  give  to  the  model 
^  what  thickness  we  please. 

Models  Besides  the  models  which  are  taken  from  Inanimate 
from  living  bodies,  it  has  been  frequently  attempted  to  take  the 
subjects,  exact  resemblance  of  people  while  living,  by  using 
their  face  as  the  original  of  a  model,  from  whence  to 
take  a  mould  ;  and  the  operation,  however  disagree¬ 
able,  has  been  submitted  to  by  persons  of  the  highest 
ranks  in  life.  A  considerable  difficulty  occurs  in  this, 
however,  by  reason  of  the  person’s  being  apt  to  shrink 
and  distort  his  features  when  the  liquid  Is  poured  up- 
en  him  j  neither  is  he  altogether  without  danger  of 
suft’oeation,  unless  the  operator  well  understands  his 
business. 

To  avoid  the  former  inconvenience,  it  will  he  pro¬ 
per  to  mix  the  plaster  with  warm  Instead  of  cold  wa¬ 
ter,  by  which  means  the  person  will  be  under  no  temp¬ 
tation  to  shrink ;  and  to  prevent  any  danger  of  a  fa¬ 
tal  accident,  the  following  method  is  to  be  practised : 
Having  laid  the  person  horizontally  on  his  back,  the 
head  must  first  be  raised  by  means  of  a  pillow  to  the 
exact  position  in  which  it  is  naturally  carried  when 
the  body  is  erect  j  then  the  parts  to  be  represented 
must  be  very  thinly  covered  over  with  fine  oil  of  al¬ 
monds  by  means  of  a  painter’s  brush  ;  the  face  is  tlien 
to  be  first  covered  witli  fine  fluid  jdastcr,  beginning  at 
the  upper  part  of  the  forehead,  and  spreading  it  over 
the  eyes,  which  arc  to  he  kept  close,  that  the  piaster 
may  not  come  in  contact  with  the  globe  ;  yet  not  closed 
so  strongly  as  to  cause  any  unnatural  wrinkles.  Cover 
then  the  nose  and  ears,  plugging  first  up  the  meatus 
auditorii,  with  cotton,  and  the  nostrils  with  a  small 
quantity  of  tow  rolled  up,  of  a  proper  size,  to  exclude 
the  plaster.  During  the  time  that  the  nose  is  thus 
stopped,  the  person  is  to  breathe  through  the  month  : 
in  this  state  the  fluid  plaster  is  to  be  brought  down  low 
enough  to  cover  the  upper  lip,  observing  to  leave  the 
rolls  of  tow  projecting  out  of  the  plaster.  AVhen  the 
operation  is  thus  far  carried  on,  the  plaster  must  be 
suffered  to  harden  ;  after  which  the  tow  may  be  with¬ 
drawn,  and  the  nostrils  left  free  and  opcti  for  hreathing. 
The  mouth  is  then  to  be  closed  in  its  natural  position, 
and  the  plaster  brought  down  to  the  extremity  of  the 
chin.  Begin  then  to  cover  that  part  of  the  breast 
which  is  to  be  represented,  and  spread  the  plaster  to  the 
outsides  of  the  arms  and  upwards,  in  such  a  manner  as 
to  meet  and  join  that  which  is  previously  laid  on  the 
face  :  when  the  whole  of  the  mass  has  acquired  its  due 
hardness,  it  is  to  be  cautiously  lifted,  without  breaking, 
or  giving  pain  to  the  person.  After  the  mould  is 
constructed,  it  must  be  seasoned  in  the  manner  already 
directed  ;  and  when  the  mould  is  cast,  it  is  to  be  sepa¬ 
rated  from  the  mould  by  means  of  a  small  mallet  and 
chissel.  The  eyes,  which  are  necessarily  shown  closed, 
are  to  he  carved,  so  that  the  e)elids  may  he  represent¬ 
ed  In  an  elevated  posture  ;  the  nostrils  hollowed  out,  and 
the  back  part  of  the  head,  from  which,  on  account  of 
the  hair,  no  mould  can  be  taken,  must  he  finished  ac¬ 
cording  to  the  skill  of  the  artist.  The  edges  of  the 
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model  are  then  to  be  neatly  smoothed  off,  and  the  Lust  Mode!. 

fixed  on  its  pedestal.  - ^ — 

The  method  of  making  models  in  the  plaster  of  S 
Paris  is  undoubtedly  the  most  easy  way  of  obtaining 
them.  When  models,  however,  are  made  of  such 
large  objects  that  the  model  itself  must  be  of  consi- 
dei-able  size,  it  is  vain  to  attempt  making  it  in  the 
way  above  described.  Such  models  must  be  construc¬ 
ted  by  the  hand  with  some  soft  substance,  as  wax, 
clay,  putty,  &c.  and  it  being  necefsaiy  to  keep  all  the 
proportions  with  mathematical  exactness,  the  construe  - 
tion  of  a  single  model  of  this  kind  must  be  a  work  of 
great  labour  and  expence  as  well  as  of  time.  Of  all 
those  which  have  been  undertaken  by  human  Industry, 
however,  perhaps  the  most  remarkable  is  that  con¬ 
structed  by  General  Psifl’er,  to  represent  the  moun¬ 
tainous  parts  of  Switzerland.  It  is  composed  of  142 
compartments,  of  dilfercnt  sizes  and  forms,  respec¬ 
tively  numbered,  and  so  artfully  put  together,  that 
they  can  be  separated  and  replaced  with  the  greatest 
ease.  The  model  itself  is  20^  feet  long  and  12  broad, 
and  formed  on  a  sealc  which  represents  two  English 
miles  and  a  quarter  by  an  English  foot :  comprehend¬ 
ing  part  of  the  cantons  of  Zug,  Zurich,  Schweitz, 
Underwalden,  Lucern,  Berne,  and  a  small  part  of 
the  mountains  of  Glams  ;  in  all,  an  extent  of  country  of 
iS-J-  leagues  in  length  and  12  in  breadth.  The  highest 
point  of  the  model,  from  the  level  of  the  centre  (which 
is  the  lake  of  Lucerne),  is  about  ten  inches;  and  as 
the  most  elevated  mountain  represented  therein  rises 
1475  toises  or  9440  feet  above  the  lake  of  Lucerne,  at 
a  gross  calculation,  the  helg;ht  of  an  inch  in  the  model 
is  about  900  feet.  The  whole  is  painted  of  different 
colours,  in  such  a  manner  as  to  represent  objects  as 
they  exist  in  nature  ;  and  so  exactly  is  this  done,  that 
not  only  the  woods  of  oak,  beech,  pine,  and  other 
trees,  are  distinguished,  but  even  the  strata  of  the  se¬ 
veral  rocks  are  marked,  each  being  shaped  upon  the 
spot,  and  formed  of  granite,  gravel,  or  such  other  sub¬ 
stances  as  compose  the  natural  mountain.  So  minute 
also  is  the  accuracy  of  the  plan,  that  it  comprises  not 
only  all  the  mountains,  lakes,  rivers,  towns,  villages, 
and  forests,  but  every  cottage,  bridge,  torrent,  road, 
and  even  every  path  is  distinctly  marked. 

The  principal  material  employed  in  the  construc¬ 
tion  of  this  extraordinary  model,  is  a  mixture  of  char¬ 
coal,  lime,  clay,  a  little  pitch,  with  a  thin  coat  of 
wax  ;  and  is  so  hard  that  it  may  be  trod  upon  without 
any  damage.  It  was  begun  in  the  year  1766,  at 
which  time  the  general  was  about  50  years  of  age, 
and  it  employed  him  till  the  month  of  August  1785; 
during  all  which  long  space  of  time  he  was  employ- 
I'd  in  the  most  laborious  and  even  dangerous  tasks. — 

He  raised  the  plans  with  his  own  hands  on  the  spot, 
took  the  elevation  of  mountains,  and  laid  them  down 
in  their  several  proportions.  In  the  prosecution  of 
this  laborious  employment,  he  was  twice  arrested  for 
a  spy  ;  and  iti  the  popular  cantons  was  frequently 
forced  to  work  by  moon  light,  in  order  to  avoid  the 
jealousy  of  the  peasants,  who  imagined  that  their  li¬ 
berty  would  be  endangered  should  a  plan  of  their 
country  be  taken  with  such  minute  exactness.  Be¬ 
ing  obliged  frequently  to  remain  on  the  tops  of  some 
of  the  Alps,  where  no  provisions  could  be  procured, 

he 
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Model,  Jic  took  along  with  him  a  few  milk  goats,  who  sup- 
Modena,  plied  him  with  nourishment.  When  any  part  was 

- -  finished,  he  sent  for  the  people  residing  near  the  spot, 

and  desired  them  to  examine  each  mountain  with  ac¬ 
curacy,  whether  it  corresponded,  as  far  as  the  smallness 
of  the  scale  would  admit,  with  its  natural  appearance  j 
and  then,  by  frequently  retouching,  corrected  the  de¬ 
ficiencies.  Even  after  the  model  was  finished,  he 
continued  his  Alpine  expeditions  with  the  same  ardour 
.as  ever,  and  with  a  degree  of  vigour.that  would  fatigue 
a  much  younger  person.  All  his  elevations  were  taken 
from  the  level  of  the  lake  Lucerne  ;  which,  according 
to  M.  Saussure,  is  1408  feet  above  the  level  of  the  Me¬ 
diterranean. 

MODENA,  a  duchy  of  Italy,  bounded  on  the 
south  by  Tuscany  and  the  republic  of  Lucca,  on  the 
north  by  the  duchy  of  Mantua,  on  the  east  by  the 
Bolognese  and  -the  territories  of  the  Church,  and 
on  the  west  by  the  duchy  of  Parma;  extending  in 
length  from  south  to  north  about  56  English  miles, 
and  in  breadth  between  24  and  36,  and  yielding 
plenty  of  corn,  wine,  and  fruits,  with  mineral  waters. 
In  some  places  also  petroleum  is  skimmed  off  the  sur¬ 
face  of  the  water  of  deep  wells  made  on  purpose  ;  and 
in  others  is  found  a  kind  of  earth  or  tophus,  which, 
when  pulverized,  is  said  to  be  an  excellent  remedy 
against  poison,  fevers,  dysenteries,  and  hypochondriac 
disorders.  The  country  ef  La  Salsa  afl'ords  several 
kinds  of  petrifactions.  The  principal  rivers  are  the 
Crostolo,  Secchia,  and  Panavo.  The  family  of  Este, 
dukes  of  Modena,  is  very  ancient.  They  liad  their 
name  from  Este,  a  small  city  in  the  district  of  Pa¬ 
dua.  They  retained  the  sovereignty  of  this  duchy  till 
it  was  conquered  by  the  French  in  1795.  After  this 
it  formed  a  part  of  the  Cisalpine  republic,  and  latterly 
of  the  kingdom  of  Italy.  But  since  the  peace  of  Paris 
in  1814  it  has  regained  its  independence.  The  duke, 
though  a  va.ssal  of  the  empire,  has  an  unlimited  power 
within  his  own  dominions. 

MoDEN.y^,  an  ancient  city,  in  Latin  Mutina,  which 
gives  name  to  a  duchy  of  Italy,  and  is  its  capital.  It 
stands  in  a  rich  plain  28  miles  cast  of  Parma,  44  al¬ 
most  south  of  Mantua,  and  20  west  of  Bologna ;  and 
is  a  pretty  large,  but  not  a  handsome  city,  with  a  po- 
pidation  of  23,000.  It  is  much  celebrated  by  Homan 
authors  for  its  grandeur  and  opulence  ;  but  was  a  great 
sufferer  by  the  siege  it  underwent  duiing  the  troubles 
of  the  triumvirate.  Mr  Kevslcr  says,  that  when  Dc- 
cins  Brutus  was  besieged  here  by  Mark  Antony,  Ifir- 
tius  the  consul  made  use  of  carrier  pigeons  ;  and  that, 
even  at  this  day,  pigeons  are  trained  up  at  Modena  to 
carry  letters  and  bring  back  answers.  This  city  hath 
given  birth  to  several  celebrated  persons,  particularly 
Tas.so  tbe  poet,  Corregio  the  great  painter,  Sigonius 
the  civilian  and  historian.  Da  Vignola  the  architect, 
and  Montecuculi  the  imperial  general.  The  tutelary 
saint  of  it  is  named  Gcminiaiws.  'I'he  ducal  palace  is 
a  very  noble  edifice  ;  but  the  collection  of  pictures  and 
curio.sities  it  formerly  contained  is  no  longer  there. 
The  only  manufacture  for  which  this  city  is  noted,  is 
that  of  masks,  of  which  great  numbers  arc  exported. 
The  women  have  a  singular  cost u me ;  they  cover  tin- 
head  and  boily  with  a  large  silk  cloak  or  veil,  which 
gives  them  the  appearance  of  old  women  or  inaskcil 
dominos.  The  churchc^  of  tlic  Jesuits,  of  the  Thca- 
VoL.  XIV.  Part  I. 


tines,  and  of  St  Dominic,  are  well  worth  viewing.  Tlic 
university,  now  called  the  Lyceum,  has  produced  seve¬ 
ral  good  scholars  in  the  belles  lettres,  sciences,  and  po¬ 
litics.  There  is  also  a  neat  theatre  here,  and  an  ex¬ 
cellent  library.  St  Beatrix,  who  was  of  the  family  of 
Est^,  is  said  to  knock  always  at  the  gate  of  the  palace 
three  days  before  any  of  the  family  dies.  Before  most 
of  the  houses  arc  covered  w-alks  or  porticoes,  as  at  Bo¬ 
logna.  The  city  is  fortified,  and  on  its  south  side 
stands  the  citadel.  E.  Long.  ii.  o.  N.  Lat.  44.  34. 

MODERATION,  in  Ethics,  \s  a  virtue  consist¬ 
ing  in  the  proper  government  of  our  appetites,  pas¬ 
sions,  and  pursuits,  with  respect  to  honours,  riches, 
and  pleasures  ;  and  in  this  sense  it  is  synonymous  with 
temperance :  it  is  also  often  used  to  denote  candour. 

MODERATOR,  in  the  schools,  the  person  who 
presides  at  a  dispute,  or  in  a  public  assembly  ;  thus  the 
president  of  the  annual  assembly  of  the  church  of  Scot¬ 
land  is  styled  moderator. 

MODERN,  something  new,  or  of  our  time  ;  in  op¬ 
position  to  what  is  antique  or  ancient. 

MoueR'^  Aetthors,  according  to  Naude,  are  all  those 
who  have  wrote  since  Boethius.  The  modern  philo¬ 
sophy  commences  with  Galileo  ;  the  modern  astronomy 
with  Copernicus. 

MODESTY,  in  Ethics,  is  sometimes  used  to  de¬ 
note  humility  ;  and  sometimes  to  express  chastity,  or 
purity  of  sentiments  and  manners. — iModesty,  in  this 
last  sense,  and  as  particularly  applied  to  women,  is  de¬ 
fined  by  the  autliors  of  the  Encyclopedic  Methodieptc,  a.s 
a  natural,  charv,  and  honest  sliame  ;  a  secret  fear  ;  a 
feeling  on  account  of  what  may  be  accompanied  with 
disgrace.  Women  who  possess  only  the  renvains  of  a 
suspicious  modesty,  make  but  feeble  ellorts  to  resist  : 
those  who  have  obliterated  every  trace  of  modesty  from 
their  counfenance,  soon  extinguish  it  completely  in  their 
soul,  and  throw  aside  for  ever  the  veil  of  decency.  She, 
on  the  contrary,  who  truly  possesses  modesty,  passes 
over  in  silence  attempts  against  her  honour,  and  forbears 
speaking  of  those  from  whom  she  h-as  received  an  out¬ 
rage,  when  in  doing  so  she  must  reveal  actions  and  ex¬ 
pressions  that  might  give  alarm  to  virtue. 

The  idea  of  modesty  is  not  a  chimera,  a  popular 
prejudice,  or  an  illusion  arising  from  laws  and  iduca- 
tion.  Nature,  which  speaks  the  same  language  to  all 
men,  has,  with  the  unanimous  consent  ol  nations,  an¬ 
nexed  contempt  to  female  incontinence.  To  n-sist  and 
to  attack  arc  laws  of  her  appointment  :  and  wliilc  slie 
bestows  desires  on  both  parties,  they  arc  in  the  one 
accompanied  with  boldness,  in  the  other  with  shame. 
To  individuals  she  has  allotted  long  spaces  of  time  for 
the  purposes  ol  sell-pre.servation,  and  but  monu  iits  for 
the  propagation  ol  their  sprcics.  What  anus  more  iren- 
tle  than  Modesty  could  sh<  have  put  into  the  hands  of 
that  sex  which  she  designed  to  make  re-sistnnee . 

If  it  were  the  custom  for  both  sexi  s  to  make  and 
receive  advances  indiscriminately,  vain  inipm timily 
would  not  be  previ  nted  :  the  fire  of  pa-.sioii  would  ne¬ 
ver  he  stirred  up,  but  langui'’h  111  tedious  liberty  ;  the 
most  amiable  of  all  fielinir-  would  scarcely  warm  the 
human  hrrii'l  •,  its  object  wouhl  with  difficulty  he  at¬ 
tained.  Tliat  obstacle  which  sei-nis  to  imiove  ihe.  oh 
ject  ton  distance,  in  fact  brings  it  m  arer.  1  he  ••  il 
of  -hame  onlv  mak.  s  the  desire  more  attractiv. .  .M  .- 
deitv  kindl-s  that  flame  which  it  endcavouis  to  sup 
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MoJtisty  pi'ess  :  its  fears,  its  evasions,  its  caution,  its  timid 
11  avowals,  its  pleasing  and  afl'ecting  finesses,  speak  more 
Motliila-  plainly  wliat  it  wishes  to  conceal,  than  passion  can  do 
.  without  it  :  it  is  Modesty,  in  short,  which  enhances 
the  value  of  a  favour,  and  mitigates  the  pain  of  a  re¬ 
fusal. 

Since  modesty  is  the  secret  fear  of  ignominy  ;  and 
since  all  nations,  ancient  or  modern,  have  confessed 
•the  obligation  of  its  laws  j  it  must  be  absurd  to  violate 
them  in  the  punishment  of  crimes,  which  should  al¬ 
ways  have  for  its  object  the  re-establishment  of  order. 
VV  as  it  the  intention  of  those  oriental  nations,  who 
exposed  women  to  elephants,  trained  for  an  abominable 
species  of  punishment,  to  violate  one  law  by  the  ob¬ 
servance  of  another  ?  By  an  ancient  practice  among 
the  Romans  a  girl  could  not  be  put  to  death  before 
she  was  marriageable.  Tiberius  found  means  to  evade 
this  law,  bv  ordering  them  to  be  violated  by  the  • 
executioner  previous  to  the  infliction  of  ])unishmcnt  j 
the  refinement  of  a  cruel  tyrant,  who  sacrificed  the 
morals  to  the  customs  of  his  people  !  M  hen  the 
legislature  of  Japan  caused  w'omcn  to  be  exposed  na¬ 
ked  in  the  nurrket  places,  and  obliged  them  to  walk  on 
all  fours  like  brutes,  modesty  was  shocked  :  but  when 
it  wanted  to  force  a  mother — when  it  wanted  to  com¬ 
pel  a  son — nature  received  an  outrage. 

Such  is  the  influence  of  climate  in  other  countries, 
that  the  physical  partof  love  possesses  an  almost  irresist¬ 
ible  force.  The  resistance  is  feeble  j  the  attack  is  ac¬ 
companied  with  a  certainty  of  success.  I'his  is  the 
case  at  i’atana,  at  Bantam,  and  in  the  small  kingdoms 
on  the  coast  of  Guinea.  M  hen  the  women  in  these 
countries  (says  Mr  Smith)  meet  with  a  man,  they  lay 
hold  of  him  and  threaten  to  inform  their  husbands  if 
he  despises  their  favours.  But  here  the  sexes  seem  to 
liave  abolished  the  laws  peculiar  to  each.  Jt  is  fortu- 
,  iiate  to  live  In  a  temperate  climate  like  ours,  where  that 
sex  which  possesses  the  most  powerful  charms  exerts 
them  to  embellish  society  •,  and  where  modest  women, 
while  they  reserve  themselves  for  the  pleasures  of  one, 
contribute  to  the  amusement  of  all. 

MODIFlC.VnOX,  in  Philosophy,  that  which  mo¬ 
difies  a  thing,  or  gives  it  this  or  that  manner  of  being. 
Quantity  and  quality  are  accidents  which  modify  all 
bodies. 

Decree  of  Modification,  in  Scots  Law,  a  decree 
ascertaining  the  extent  of  a  minister’s  stipend,  with¬ 
out  proportioning  it  among  the  persons  liable  in  payment. 

MODILLIONS,  in  Architecture,  ornaments  in  the 
corniche  of  the  Ionic,  (.'orinthian,  and  Composite  co¬ 
lumns. 

MODIUS,  a  Roman  dry  measure  for  all  sorts  of 
grain,  containing  32  hemiuae,  or  16  sextarii,  or  one- 
third  of  the  amphora  j  amounting  to  an  l!ingllsh  peck. 
See  Measure. 

MODULATION,  the  art  of  forming  any  thing  to 
certain  proportion. 

Modulation',  In  reading  or  speaking.  See  Read¬ 
ing. 

Modulation,  in  Music,  derived  from  the  Latin 
modulari.  This  word,  in  our  language,  is  susceptible 
of  several  difl’erent  significations,  it  frequently  means 
no  more  than  an  air,  or  a  number  ol  musical  sounds 
properly  connected  and  arranged.  'J’hus  It  answers 


to  what  Mr  Malcolm  understands  bv  the  word  tune,  Modula- 
when  be  does  not  expressly  treat  concerning  the  tun-  liou 
Ing  of  instruments.  Thus  likewise  it  expresses  the  II 
French  word  chant;  for  which  reason,  in  tire  article  *'  ^  • 

Music,  we  have  frequently  expressed  the  one  rvord  by 
the  other.  But  the  precise  and  technical  acceptation 
to  which  it  ought  to  be  confined,  is  the  art  of  composing 
melody  or  harmony  agreeably  to  the  laws  prescribed  by 
any  particular  kev,  that  of  changing  the  key,  or  of  re¬ 
gularly  and  legitimatelv  passing  from  one  key  to  an¬ 
other.  See  Music. 

MODULE,  in  Architecture,  a  certain  measure,  or 
bigness,  taken  at  pleasure,  for  regulating  the  propor¬ 
tions  of  columns,  and  the  symmetry  or  disposition  of 
the  whole  building.  Architects  generally  choose  the 
semidiameter  of  the  bottom  of  the  column  fpr  their 
module,  and  this  they  subdivide  into  parts  or  mi¬ 
nutes. 

MOEONIA,  or  M.tONiA.  Sec  MiEONiA  and  Ly¬ 
dia. 

MOESIA,  or  Mysia,  in  Ancient  Geography,  a  coun¬ 
try  of  Europe,  extending  from  the  confluence  of  the  Sa- 
vus  and  the  Danube  to  the  shores  of  the  Euxine.  It  was 
divided  into  Upper  and  Lower  jMcesia.  I>ower  Moesla 
was  on  the  borders  of  the  Euxine,  and  comprehended 
that  tract  of  country  which  received  the  name  of  Pontus 
from  its  vicinity  to  the.  sea.  Upper  Moesia  lay  beyond 
the  other  in  the  inland  connti-y. 

MOFFAT  ,  a  village  of  Scotland,  in  Annandale,  in 
the  county  of  Dumfries,  50  miles  south-ivest  of  Edin¬ 
burgh  j  famous  for  its  sulphureous  ivell,  which  has  been 
in  just  estimation  for  near  150  years  as  a  remedy  in  all 
cutaneous  and  scrofulous  complaints  j  and  ibr  its  chaly¬ 
beate  spring,  called  Ilartfell  spaw,  which  was  disco¬ 
vered  above  50  years  ago,  and  is  of  a  very  bracing  qua¬ 
lity. — The  place  is  chiefiy  supported  by  the  company 
who  resort  thither  for  the  benefit  of  its  waters  and  air  j 
but  it  has  also  a  manufacture  of  coarse  woollen  stufl’s.  It 
is  a  well-built  clean  village  j  and  contains  many  good 
and  even  elegant  lodgings,  a  tolerable  assembly  room,  a 
bowling  green  and  walks,  and  a  good  inn.  The  popnlh- 
tlon  of  the  parish  in  1811  amounted  to  1834. 

MOFFETTA.  See  Ampsancti. 

MOGODORE,  or  Magadore,  a  large,  uniform, 
and  well  built  town  In  the  kingdom  of  Morocco,  situat¬ 
ed  about  3  50  milts  from  Tangier  on  the  Atlantic  ocean,, 
andsurronuded  on  the  land  side  by  deej)  and  heavy  sands. 

The  European  factory  here  consists  of  about  a  do'/.en 
mercantile  houses  of  dill’ercnt  nations,  whose  owners, 
from  the  protection  granted  them  by  (he  emperor,  live 
in  full  security  from  the  Moors,  whom  indeed  they  keep 
at  a  rigid  distance.  'I'hey  export,  to  America,  mules  j 
to  Europe,  Morocco  leather,  hides,  gum  arable,  gum 
sandaric,  ostrich  feathers,  copper,  wax,  wool,  elephants 
teeth,  fine  mats,  beautiful  carpeting,  dates,  figs,  raisins, 
olives,  almonds,  oil,  &c.  In  return,  they  Import  tim¬ 
ber,  artillery  of  all  kinds,  gunpoivdcr,  woollen  cloths, 
linens,  lead,  iron  in  bars,  all  kiuds  of  liardware  and 
trinkets,  such  as  looking  glasses,  snuft’  boxes,  watches, 
small  knives, &c.  tea,  sugar,  spices,  and  mostofthe  use¬ 
ful  articles  which  are  not  otherwise  to  be  procured  in 
this  empire.  'J’he  town  is  regularly  foitified  on  tfie 
sea  side  j  and  on  the  land,  batteries  are  so  placed  as  to 
prevent  any  incursion  from  the  southern  Arabs,  ivho 
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Mo^joclore,  arc  of  a  turbulent  disposition,  and  who,  from  the  great 
Moguls,  wealth  which  is  known  to  be  alwaysr  in  Mogodore, 
'  *  would  gladly  avail  themselves  of  any  opjiovtunitv  that 
offered  to  pillage  the  town.  Tlie  entrance,  both  by- 
sea  and  land,  consists  of  elegant  stone  arch-ways,  with 
double  gates.  The  market  place  is  handsomely  built, 
with  piazzas  of  the  same  materials  j  and  at  the  wa¬ 
ter  port  there  is  a  customhouse  and  powder  maga¬ 
zine,  both  of  which  ai-e  neat  stone  buildings.  Be¬ 
sides  these  public  edifices,  the  emperor  has  a  small  but 
handsome  palace  for  his  occasional  residence.  The 
streets  of  the  tow'n,  though  very  narrow,  are  all  in 
straight  lines ;  and  the  houses,  contrary  to  what  we 
meet  with  in  the  other  towns  of  the  empire,  are  lofty 
and  regular.  The  bay,  which  is  a  little  better  than  a 
road,  and  is  very  much  exposed  when  the  wind  is  at 
north-west,  is  formed  by  a  curve  in  the  land,  and  a 
small  island  about  a  quarter  of  a  mile  from  the  shore. 
— Its  entrance  is  defended  by  a  fort  well  furnished 
W'ith  guns. 

MOGL'LS,  a  celebrated  nation  of  Asia,  whose 
conquests  formerly  were  the  most  rapid  and  extensive 
j  of  any  people  recorded  in  history.  They  themselves 
Moguls dc-  deduce  their  origin  from  Japhet,  or,  as  they  call  him, 
scendcd  Jap/ns,  the  son  of  NoaJi.  His  son  Turk,  they  say, 
tijom  Ja-  king,  or  khan,  of  those  nations  who  are 

^  now  known  by  the  separate  names  of  Turks,  Tartars, 

and  Moguls;  and  the  Tartars  especially  assert,  that  their 
proper  designation  is  2'urks.  To  tliis  prince  is  attributed 
many  of  those  inventions  which  barbarous  nations  com¬ 
monly  ascribe  to  their  first  sovereigns.  He  was  succeed¬ 
ed  by  Taunak  •,  in  whose  reign  the  whole  posterity  of 
Turk  were  divided  into  four  large  tribes,  denominated 
the  orcla's  oi  Erlat,  Clalair,  Kaugin,  Bcrias  or  Bellas; 
of  which  last  came  the  famous  Timur  Beg,  or  Tamer¬ 
lane. — From  this  time  to  that  of  Alanza  Khan,  we  meet 
with  nothing  remarkable.  In  his  reign  the  Turks 
being  immersed  in  all  kinds  of  luxury,  universally 
apostatized  into  Idolatry.  Having  two  sons,  Tartar 
and  IMogul,  he  divided  his  dominions  among  them,  and 
thus  gave  rise  to  the  tivo  empires  of  the  Tartars  and 
Mogul.-'. 

The  two  nations  had  not  long  existed  before  they 
began  to  make  w'ar  upon  each  other  ;  and  after  long 
contention,  the  event  at  last  was,  that  II  Khan,  empe- 
I  ror  of  the  Moguls,  was  totally  overthrown  by  Siuntz 
\lmost  ex-  Khan,  emperor  of  the  'I'artars ;  and  so  great  was.  the 
irnniiatci  ^logul  nation  seems  to  have  been  al¬ 

most  exterminated.  Only  two  of  II  Khan’s  family  sur¬ 
vived  this  disa-ter.  'J  hesc  were  Kajan  his  youngest 
son,  and  Xagos  his  nephew,  who  were  both  of  an  age, 
and  had  both  been  married  the  same  year.  These  two 
jirlnccs,  with  their  wivc.s,  had  been  taken  prisoners  by 
Siuntz  Khan,  but  found  means  to  make  their  escape  to 
their  own  country.  Here  they  seized  ujion  all  the  cattle 
which  had  not  been  carried  oft'  by  the  'J'artar-;  whieh 
was  ea-ily  done,  as  having  none  to  dispute  the  property 
with  them  ;  then  stripping  some  of  the  slain,  they  took 
their  clothes,  and  retired  into  the  mraintains.  'I'hey 
passed  .several  mountains  without  much  dilTieulty  ;  but 
at  last  adsanred  to  the  foot  of  one  exceedingly  hieh, 
which  had  no  way  over  it  but  a  very  small  patli  made 
by  certain  animals,  called  in  the  Tartar  language  ur- 
kora,  'I’his  path  tiny  found  them-e!\es  obliged  to 


make  use  of,  though  it  was  so  strait,  that  only  one  .\Togo!* 
could  pass  at  a  time,  and  he  was  in  the  most  imminent '  ~ 
danger  of  breaking  his  neck  at  the  least  false  step. 

Having  ascended  the  mountain  on  one  side  by  thi3.j.]jp 
path,  they  descended  by  the  same  on  the  other  side ;  rive  m  a 
and  were  agreeably  surprised  to  find  them.selves  in  a  •ieliuhtfnl 
most  delightful  tract,  intersper-sed  with  rivulets  ami 
charming  meadows,  abounding  with  a  vast  variety  of 
delicious  fruits,  and  enclosed  on  all  sides  by  inaccessible 
mountains.  In  such  a  manner  as  to  shelter  them  from  all 
future  pursuits  of  the  Tartars.  Here  they  lived  some 
time,  and  gave  this  beautiful  country  the  name  of  Ir- 
gana-kon,  in  allusion  to  Its  situation  ;  Irgaua  signifying, 
in  the  old  language  of  the  Moguls,  a  “  valley,”  and 
Kon  a  “  steep  height.” 

In  process  of  time  these  two  families  very  much  in¬ 
creased.  Kajan,  whose  posterity  was  the  most  nume¬ 
rous,  called  his  descendants  Kujat/i ;  but  the  people 
springing  from  N^agos  were  divided  into  two  tribes; 
one  of  which  received  the  appellation  of  Xagoslcr,  and 
the  other  that  of  Durlagau. 

These  two  jMogul  princes  and  their  descendants  lived 
in  this  place  for  more  than  400  years  ;  but  the  latter- 
then  finding  it  too  narrow  for  them,  meditated  a  return 
to  the  country  from  which  their  forefathers  had  been 
driven.  For  some  time,  however,  they  found  this  im¬ 
practicable,  as  the  path  that  conducted  their  ancestors 
had  been  long  since  destroyed.  At  last  they  discovered, 
that  one  part  of  the  high  mountain  above  mentioned 
was  not  very  thick  in  a  certain  place  ;  and  also,  that 
it  consisted  entirely  of  iron  ore.  To  this,  having  before 
set  fire  to  a  layer  of  wood,  and  another  of  charcoal, 
laid  along  the  foot  of  the  mountain,  they  applied  70 
large  bellows,  and  at  last  melted  the  mouutain  in  such 
a  manner,  that  an  opening  was  made  large  enough  for 
a  loaded  ca'mel  to  pass ;  and  through  this  passage  they 
all  marched  out  with  great  jov. 

The  Moguls  having  thus  Issued  as  It  were  from  a  tvonif 
new  world,  overthrew  the  Tartars  in  their  turn;  andwhenre 
continued  to  be  a  very  considerable  nation  till  the  timed‘*^y 
of  their  great  hero  Tenuijin,  afterwards  called 
Kltan,  whom  they  extol  in  the  most  extravagant  nian- 
ner.  It  is  difficult,  however,  to  say,  at  the  time  'I’e- 
mujin  made  his  appearance,  how  far  the  dominions  of 
the  Moguls  extended,  or  in  what  estimation  they  were 
held  by  their  neighbours.  It  seems  to  be  pretty  c<  r- 
tain  that  great  pait  of  the  vast  region,  now  known  by 
the  name  of  'Turtary,  was  then  in  a  state  ot  cnn-idi  r- 
able  civilization,  and  liLewise  extremely  populou-,  as 
we  find  mention  made  of  many  cities  which  the  .Mo¬ 
guls  destroyed  ;  and  the  increilible  multitudes  whuni 
they  slaughtered,  abundantly  .-how  the  pnpulousncss  of 
the  country.  On  the  e.ast,  the  cmmtry  of  the  Moguls 
and  'I'artars  liad  the  great  desert  whiili  divide- 'I'artary 
from  China  ;  on  the  west.  It  had  the  empire  of  Karazin,  ^  ^ 

founded  bv  Mahmud  Cazni  ;  anil  on  the  -oiith  were  hi  ihc 
the  countries  now  known  by  the  name  of  Jut!-  ni 

Siam,  Tigii,  7b//fyi//’//,  and  Vot  hin  China.  Thu-  it  com- •**'”’  *''* 
jirehended  the  eastern  part  of  modern  ’I’aitary,  and 
all  Siberia.  This  whole  repiiui  was  divided  among 
a  great  numlnr  of  Aymtuks,  or  triln.^ ;  who  had  . -r<  li 
one  or  mote  khans,  accordim  a-  it  wa-.  more  or  '•  s 
numerou",  or  dividtd  into  bianclu-.  \iiii.;.,  ihi  e 
ih  tt  of  tie  Kara-its  was  the  rt”  I  pov..  rfe  ;  their  .* 

I’  p  ?  I’l  IK  ' 
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!Hog«1s.  prince  assiirr.cil  the  title  of  Gratid  K/ia/r,  ami  among 
“ — V - '  the  rest  the  iloguls  were  tributary  to  him  j  but,  ac¬ 

cording  to  the  Cliincse  historians,  both  the  one  and 
the  other  were  tributary  to  the  emperor  ol  Kitay  or 
Katay.  China  was  divided  into  two  parts  :  the  nine 
southern  provinces  were  in  the  hands  of  tlie  Chinese 
emperors  of  the  Song  dynasty,  wlio  kept  their  court 
at  Hang-chew,  the  capital  of  the  province  of  Chek- 
vang  ;  the  five  northern  provinces,  excepting  part  of 
Sliensi,  were  possessed  by  the  Kin,  a  people  of  Eastern 
Tartary,  from  whom  are  descended  the  IManchew  I'ar- 
tars,  at  present  masters  of  China.  Tliis  vast  domi¬ 
nion  was  named  Kilai/  or  Katay,  and  was  divided  into 
two  parts  ;  tliat  whicii  belonged  to  China,  was  proper¬ 
ly  called  Kitay;  and  the  part  which  belonged  to  Tar¬ 
tary  w’as  called  Karakitay,  in  which  some  even  include 
the  territories  of  the  Moguls,  Karaits,  and  other  tribes 
which  are  the  subject  of  the  present  history.  The 
western  part  of  the  empire  of  Kitay  was  possessed  by  a 
Turkish  prince,  who  had  lately  iounded  a  new'  king¬ 
dom  there  called  Hya ;  whose  capital  city  w  as  Hya- 
chew,  now  Ninghya  in  Shensi,  from  whence  the  king¬ 
dom  took  its  name.  To  tlic  west  ol  Ilya  lay  'langut ; 
a  country  of  great  extent,  and  formerly  very  powcrtul ; 
but  at  that  time  reduced  to  a  low  state,  and  divided 
among  many  princes  j  some  of  whom  were  subject  to 
the  emperor  of  Hya,  and  others  to  the  emperor  of 
China.  All  Tartary  to  the  westward  as  f:u-  as  the 
Caspian  sea,  with  the  greater  part  of  Little  lluckharia, 
which  then  passed  under  tlie  general  name  of  Tvrkc.ilttji, 
was  subject  to  Ghurkhan,  Khurkhan,  or  Kaver  Kban  5 
to  whom  even  the  Gazni  monarchs  are  said  to  have 
been  tributary.  This  Ghurkhan  had  been  prince  of  the 
Western  Kitan  or  Lyau  j  who,  driven  out  ol  Kitay  by 
the  king,  settled  in  Little  Biickharia,  and  the  country 
to  the  north,  where  they  founded  a  powerful  state  about 
(5  the  year  1 124. 

Descent  Thus  the  Moguls,  properly  so  called,  liad  but  a  very 
.vnd  liirlh  small  extent  of  empire  which  could  be  called  their  own, 
of  leniujin.  jj.- they  had  any,  when  Temujin  made  his  appear¬ 
ance.  This  hero  is  said  by  the  Tartars  to  have  been  ot 
divine  origin,  since  his  family  could  be  traced  no  far¬ 
ther  back  than  ten  generations,  the  mother  of  whom 
was  got  with  child  by  a  spirit.  The  names  and  trans¬ 
actions  of  t)is  predecessors  are  equally  uncertain  and  un¬ 
important  ;  he  himself,  however,  was  born  in  the  year 
1163,  and  is  said  to  have  come  into  the  world  with  con¬ 
gealed  blood  in  his  hands  j  from  wlience  it  was  progno¬ 
sticated  that  he  would  be  a  great  warrior,  and  obtain 
the  victory  over  all  his  enemies. 

This  prediction,  if  any  such  there  was,  Temujin 
most  literally  fulfilled.  At  the  time  of  his  father’s  de¬ 
cease,  his  subjects  amounted  to  between  30,000  and 
40,000  families  j  but  of  these  two-thirds  quickly  de¬ 
serted,  and  ’J'emujin  was  left  almost  without  subjects. 
When  only  13  years  of  age,  he  fought  a  bloody  battle 
against  these  revollers;  but  either  w’as  defeated,  or  gain¬ 
ed  an  indecisive  victory,  so  that  he  remained  In  obscu- 
7  .  rity  for  27  years  longer.  His  good  fortune  at  last  be 

^'^owed  to  the  friendship  of  Vang  Klian,  who  ruled  over 
subjects  by  ^  great  number  of  Tartar  tribes  to  the  north  of  Kitay, 
means  of  and  has  been  heard  of  under  the  name  of  Prestcr  John 
^ang  among  the  Europeans.  This  prince  took  Temujin  un- 
Khan.  jpj.  protection  5  and  a-rebellion  being  afterwards 
rait^ed  against  hijnsclf,  Temujin  was  made  his  genera’, 

4 


and  the  khan  was  kept  in  possession  of  his  tluone  :  soon  Mouul.s 
after  which  Temujin  subdued  the  tribes  which  had  re- 
volted  from  himself,  treating  them  at  the  same  time 
with  the  utmost  barbarity.  s 

This  happened  in  the  year  1 201  5  but  Vang  Khau,  Who  be-' 
Instead  of  continuing  the  friend  of  Temujin,  now  became®®™®®  J®“' 
jealous,  and  resolved  to  destroy  him  by  treachery.  M  itb 
this  view  he  proposed  a  marriage  between  Temujiii’s  sonjjjs  destruc 
Juji  and  his  own  daughter,  and  another  between  Temu-iion. 
jin’s  daughter  and  his  own  son.  Temujin  w’as  invited  to 
the  camp  of  Vang  Khan,  in  order  to  celebrate  this  dou¬ 
ble  marriage  ;  but  receiving  intelligence  of  some  evil 
intention  against  him,  he  excused  himself  to  %  ang 
Khan’s  messengers,  and  desired  that  the  ceremeny  might 
be  put  oiY  to  some  other  time. 

A  few  days  after  the  departure  of  these  messengers, 

Eadn  and  Kislilik,  two  brothers,  who  kept  the  horse's 
of  one  of  Vang  Khan’s,  chief  dom.cstics,  came  and  in¬ 
formed  Temujin,  that  the  grand  Khan  finding  be  bad 
missed  bis  aim,  was  resolved  to  set  out  instantly,  and 
surprise  him  next  morning,  before  be  could  suspect  any 
dangiu’.  7'emujln,  alarmed  at  this  Intelligence,  quit¬ 
ted  bis  camp,  in  the  night  time,  and  retired  with  all  bis 
people  to  some  distance.  He  was  scarce  gone  when 
Vang  Khan’s  troops  arrived,  and  discharged  an  incre¬ 
dible  number  of  arrows  among  the  empty  tents  ;  but 
finding  nobody  there,  they  jiursued  Temujin  in  such 
haste  that  they  fell  into  great  disorder.  In  this  con¬ 
dition  they  were  suddenly  attacked  and  routed  by  Te- 
mnjin  •,  after  which  an  open  war  with  Vang  Khuu 
took  place.  ^ 

By  this  quarrel  almost  all  the  princes  of  Tartary  q-gnjiijin 
were  put  in  motion,  some  siding  with  Temujin,  and  overcomes 
otliers  with  Vang  Khan.  But  at  last  fortune  declared  all  lus  cne- 
In  favour  of  the  former:  Vang  Khan  was  orerthrown™^^’ 
in  a  battle,  where  he  lost  40,000  men,  and  obliged  to 
lly  for  refuge  to  a  prince  named'  Tmjyati  Khan,  who 
was  Temujln’s  father-in-law,  and  his  own  enemy,  and. 
by  whom  he  was  ungenerously  put  to  death.  Temu¬ 
jin  immediately  began  to  seize  on  his  dominions,  great 
part  of  wliich  voluntarily  submitted  :  but  a  confederacy 
was  foi  nied  against  him  by  a  number  of  Vang  Khan’s 
tributaries,  at  the  head  of  whom  was  Jamiika,  a  prince 
who  had  already  distinguished  himself  by  bis  enmity  to 
Temujin  j  and  even  Tayyan  Khan  himself  was  drawn 
into  the  plot,  through  jealousy  of  his  son-in-law’s  good 
fortune.  But  Temujin  was  well  prepared  j  and  in  the 
year  1204  attacked  Tayyan  Khan,  entirely  routed  his 
army,  killed  himself,  and  took  Jamuka  prisoner,  whose 
liead  he  caused  instantly  to  be  struck  ott’;  after  which 
he  marched  against  the  other  tribes  who  had  conspired  - 
against  him.  Them  he  quickly  reduced  ;  took  a  city 
called  Kashin,  where  he  put  all  to  the  sword  who  had 
borne  arms  against  him  j  and  reduced  all  the  Mogul 
tribes  in  1 205. 

Temujin  now,  having  none  to  oppose  him,  called  a 
general  diet,  which  he  appointed  to  he  held  on  the  first 
day  of  the  spring  1206;  that  is,  on  the  day  In  which 
the  sun  entered  Aries.  To  this  diet  were  summoned 
all  the  great  lords  both  Moguls  and  Tartars  ;  and  In 
the  mean  time,  to  establish  good  order  in  the  army, 
he  divided  his  soldiers  Into  bodies  of  iC,ooo,  1000, 

100,  and  10  men,  with  their  respective  officers,  all 
subordinate  to  the  generals,  or  those  who  commanded 
the  bodies  of  lO.ocoj  and  these  were  to  act  under  his 
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own  .eons.  On  the  day  of  holding  the  diet,  the  princes 
of  the  blood  and  great  lords  appeared  dressed  in  white. 
Temujin  dressed  in  the  same  manner,  with  his  crown 
on  his  head,  sat  down  on  his  throne,  and  was  compli¬ 
mented  by  the  whole  assembly,  who  wished  him  the 
continuance  of  his  health  and  prosperity.  After  this 
they  confirmed  the  Mogul  empire  to  him  and  his 
successors,  adding  all  those  kingdoms  which  he  had 
subdued,  the  descendants  of  whose  vanquished  khans 
were  deprived  of  all  right  or  title  to  them  j  and  after 
this  he  was  proclaimed  emperor  with  much  cei-emony. 
During  this  inauguration,  a  pretended  prophet  declared 
that  he  came  from  God  to  tel!  the  assembly,  that  from 
thenceforth  Temujin  should  assume  the  name  ot  Jcnghi’z 
Khan,  or  the  most  Great  Khan  of  khans;  prophesying 
also,  that  all  his  posterity  should  be  khans  from  genera¬ 
tion  to  generation.  This  prophecy,  which  was  no  doubt 
owing  to  Temujin  himself,  had  a  surprising  eflect  on 
his  subjects,  who  from  that  time  concluded  that  all  the 
world  belonged  of  right  to  them,  and  even  thought  it  a 
crime  against  heaven  for  any  body  to  pretend  to  resi.st 
them. 

Jenghiz  Khan  having  now  reduced  under  his  suhjec- 
-tion  all  the  wandering  tribes  ot  Moguls  and  1  artars, 
began  to  think  of  reducing  those  countries  to  the  south 
and  south-west  of  his  own,  where  the  inhabitants  were 
much  more  civilized  than  his  own  subjects ;  and  the 
countries  being  iiill  of  fortified  cities,  hr  mustot  couise 
e.Kpcct  to  meet  with  more  resistance.  lie  began  with 
the  emperor  of  Hya,  whose  dominions  he  invaded  in 

1 209,  who  at  last  submitted  to  become  his  tributary. 
Ilut  in  the  mean  time  Jenghiz  Khan  himself  was  sup¬ 
posed  to  be  tributary  to  the  emperor  of  Kitay;  who,  in 

1210,  sent  him  an  officer  demanding  the  customary  tri¬ 
bute.  This  was  refused  with  the  utmost  indignation, 
and  a  war  commenced,  which  ended  not  but  with  the 
dissolution  of  the  empire  of  Kitay,  as  mentioned  under 
the  article  Chika. 

In  the  year  1216,  Jenghiz  Khan  resolved  to  carry 
his  arms  westward,  and  therefore  left  his  gener.il 
Muchull  to  pursue  his  conquests  in  Kitay.  In  his 
journey  westward  he  overthrew  an  army  ol  300,000 
Tartars  who  had  revolted  against  him  >  and,  in  1218, 
sent  ambassadors  desiring  an  alliance  with  ^lohammed 
Karazm  Shah,  emperor  of  Gazna.  His  ambassador 
was  haughtily  treated  ;  however,  the  alliance  was  con¬ 
cluded  j  but  soon  after  broken,  through  the  treachery, 
as  it  is  said,  of  the  Karazmian  monarch’s  subjects.  'I  his 
brought  on  a  war  attended  with  the  most  dreadful  de¬ 
vastations,  and  which  ended  with  the  entire  destruction 
of  the  empire  of  Karazm  or  Gazna,  as  related  undei 
the  article  GazSa. 

After  the  reduction  of  Karazm,  part  of  the  Moguls 
broke  into  Iran  or  Persia,  where  also  they  made  large 
conquests,  while  others  ot  their  armies  invadi  d  C.toigi.i 
and  the  countries  to  the  west  5  a'l  this  time  committing 
such  enormities,  that  the  Chinese  historians  say  both 
men  and  spirits  burst  with  indignation.  In  1225, 
Jenghiz  Khan  returned  to  Hya,  where  he  made  war  on 
the  emperor  for  having  sheltered  some  of  Ids  enemies. 
The  event  was,  tliat  the  emperor  was  slam,  and  his 
kingdom  conquered,  or  rather  destroyed  j  ivlilch,  how¬ 
ever,  was  the  last  c.xploit  of  this  most  cruel  conqueror, 
who  died  in  1227,  as  he  marched  to  complete  the  de¬ 
struction  of  the  Chinese. 


The  Mogul  empire,  at  the  death  of  Jenghiz  Khan,  Mojgiw. 

extended  over  a  prodigious  tract  of  country  •,  being - - u - 

more  than  l8oo  leagues  in  length  from  east  to  west, 
upwards  of  1000  in  breadth  from  north  to  south.  tm-  ' 

princes,  however,  were  still  insatiable,  and  pushed  onp^_ 
their  conquests  on  all  sides.  Oktay  was  acknowledged 
emperor  after  Jenghiz  Khan  j  and  had  under  his  imme¬ 
diate  government  IVIogulestan  (the  country  of  the  Mo¬ 
guls  properly  so  called),  Kitay,  and  the  countries  eas- 
ward  to  the  Tartarian  sea.  Jagatyhis  brother  govern¬ 
ed  under  him  a  great  part  ot  the  western  conquests. 

The  country  of  the  Kipjacks,  and  others  to  the  east 
and  north-east,  north  and  north-west,  v.ire  governed 
by  Batu  or  Patu  the  son  of  Juji,  who  had  been  killed 
in  the  wars  •,  while  Tuli  or  Toley,  another  son  of  Jen¬ 
ghiz  Khan,  had  Khorassan,  Persia,  and  what  part  of 
India  was  conquered.  On  the  east  side  the  iMogul  arms 
were  still  attended  with  success  j  not  only  the  empire  of 
Kitay,  but  the  southern  part  of  Chixa,  was  conquered, 
as  already  related  under  that  article,  24 — 4^' 

the  west  side  matters  continued  much  in  the  same  way 
till  the  year  1254,  when  Magn,  or  Meiiklio,  the  fourth 
khan  of  the  iSIoguls,  (the  same  who  was  afterwards 
killed  at  the  siege  in  China*),  raised  a  great  army,  *  See  C/n- 
which  he  gave  to  his  brother  Hulaku  or  Hulagu,  toex-na,  N®  38- 
tend  his  dominions  westward.  In  1255,  he  entered 
Iran,  where  he  suppressed  the  Ismaelians  or  Assassins, 
of  whom  an  account  is  given  under  the  article  Assas¬ 
sins,  and  two  years  afterwards  he  advanced  to  Bagdad, 
which  he  took,  and  cruelly  put  the  caliph  to  death, 
treating  the  city  with  no  more  lenity  than  the  Aloguls 
usually  treated  ’tho.se  which  fell  into  their  hands.  I'.vcry  Bagdad  tc- 
thing  was  put  to  fire  and  sword  ;  and  in  the  city  aiid'l''®®'!' 
its  neighbourhood  the  number  of  slain,  it  is  said, 
amounted  to  1,600,000.  The  next  year  he  invaded 
Syria;  the  city  of  Damascus  was  delivered  up,  and,  as 
it  made  no  resistance,  the  inhabitants  were  spared  ;  but 
Aleppo  being  taken  by  storm,  a  greater  slaughter  ensued 
there  than  had  taken  place  at  Bagdad,  not  even  tlic 
children  in  their  cradles  being  spared.  Some  cities  ol 
this  country  revolted  the  next  year,  or  the  year  after  ; 
but  falling  again  into  the  hands  of  the  Moguls,  they 
were  plundered,  and  the  inhabitants  butchered  without 
mercy,  or  carried  into  slavery. 

Hnlakn  died  in  1264,  and  at  his  death  wc  m.vy  fix 
the  greatest  extent  of  the  Mogul  empire.  It  now  com¬ 
prehended  the  whole  of  the  continent  of  -Vsia,  except¬ 
ing  part  of  Indostan,  Siam,  Pegu,  Cochin  China,  and 
a  few  of  the  countries  ol  Ijcsser  -V'la,  which  had  not 
been  attacked  by  them  ;  and  during  all  these  vast  con¬ 
quests  no  Mogul  army  had  ever  been  coinjiiercd,  ex¬ 
cept  one  bv  Jaloloddin,  as  mentioned  under  the  article  14 
GaZN-a.— From  this  period,  however,  the  empire  be- brK'nv  to 
gan  to  decline.  The  ambition  of  the  kh.ins  having' 
iirompted  them  to  invade  the  kingdoms  ol  Japan  and 
Cochin  China,  tin  y  were  mi-eiably  disappointed  in  their 
attempt-,  and  lost  a  great  number  of  nu  n.  The  Hume 
bad  success  attended  them  in  Indostan;  and  in  a  short 
time  this  mighty  empire  broke  into  several  bmaller  ones. 

The  governors  of  Persia  being  of  the  family  of  Ji  nghiz 
Khan,  owned  no  allegiance  to  any  iuperiof ;  those  of 
Tartarv  did  the  ame.  The  Chinese  ibnw  oil  the 
yoke  ;  "and  thus  the  continent  of  .\Hia  wore  much  the 
Lme  face  that  it  had  done  bvfore  Jcngbii  Kiian  began 
his  eonquc.stj. 


,  decliae. 


Mortl?. 
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The  successors  of  Hulakii  reigned  in  Persia  till  the 
year  1335  but  that  year  Abusaid  Khan,  the  eighth 
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from  ITuIaku,  dying,  the  afl’airs  of  that  country  fell 
into  confusion  tor  want  of  a  prince  of  the  race  of 
Jenghiz  Khan  to  succeed  to  the  throne.  The  empire, 
therefore,,  was  divided  among  a  great  number  of  petty 
princes  who  fought  against  each  other  almost  without 
intermission,  till  in  the  year  1369  Timur  Bek,  or  Ta¬ 
merlane,  one  of  these  princes,  liaving  conquered  a  num¬ 
ber  of  others,  was  crowned  at  Balkh,  with  the  pom¬ 
pous  title  of  Saheb  Karan  ;  that  is,  “  the  emperor  of 
the  age,  and  the  conqueror  of  the  world.”  As  he  had 
just  before  taken  that  city,  and  destroyed  one  of  his 
most  formidable  rivals  who  had  shut  himself  up  in  it, 
the  new  emperor  began  his  reign  with  belieading  some 
of  the  inhabitants,  imprisoning  others,  burning  their 
houses,  and  selling  the  women  and  children  for  slaves. 
In  137c  lie  crossed  the  Sihun,  made  war  on  the  Getes, 
and  attacked  Karazm.  Next  year  he  granted  a  peace 
to  his  enemies  ;  but  two  years  after,  he  again  invaded 
the  country  of  the  Getes,  and  by  the  year  1379  had 
fully  conquered  that  country  as  well  as  Korazan  ;  and 
from  that  time  he  continued  to  extend  his  conquests  in 
much  the  same  manner  as  Jenghiz  Khan  had  done, 
though  with  less  cruelty. — In  1387  he  had  reduced  Ar¬ 
menia,  Georgia,  and  all  Persia  j  the  conquest  of  which 
last  wai  completed  by  the  reduction  of  Ispahan,  70,000 
ot  the  inhabitants  of  which  were  slauglitercd  on  ac¬ 
count  of  a  sedition  raised  by  some  rash  or  evil  disposed 
persons. 

After  the  reduction  of  Persia,  Timur  turned  his 
arms  northward  and  westward,  subduing  all  the  coun¬ 
tries  to  the  Euphrates.  lie  took  the  city  of  Bagdad  ; 
subdued  Syria;  and  having  ravaged  great  part  of  Bus- 
sia,  returned  to  Persia  in  1396,  where  he  splendidly 
feasted  his  whole  army.  In  1398  he  invaded  Indos- 
tan,  crossed  the  Indus  on  the  17th  of  September,  redu¬ 
ced  several  fortresses,  and  made  a  vast  number  of  cap¬ 
tives.  However,  as  he  was  afraid  that,  in  case  of  any 
emergency,  these  prisoners  might  take  part  with  the 
enemy,  he  gave  orders  to  his  soldiers  to  put  all  their  In¬ 
dian  slaves  to  death;  and  in  consequence  of  this  inhu¬ 
man  order,  more  than  100,000  of  these  poor  wretches 
were  slaughtered  in  less  than  an  hour. 

In  the  beginning  of  the  year  1399  Timur  was  met 
by  the  Indian  army  ;  whom,  after  a  desperate  battle,  he 
defeated  with  great  slaugliter,  and  soon  after  took  the 
city  of  Delhi  the  capital  of  the  country.  Here  he  seat¬ 
ed  himself  on  the  throne  of  the  Indian  emperors,  and 
here  the  sharifs,  kadis,  the  principal  Inhabitants  of  the 
city,  came  to  make  their  submission,  and  begged  for 
mercy.  The  tame  elephants  and  rhinoceroses  likewise 
were  brought  to  kneel  be.fore  him  as  they  had  been  ac¬ 
customed  to  do  to  the  Indian  emperors,  and  made  a 
great  cry  as  if  they  implored  his  clemency.  These  war 
elephants,  120  in  number,  were,  at  his  return,  sent  to 
Samarcand,  and  to  the  province  where  his  sons  resided. 
After  this,  at  the  request  of  the  lords  of  the  court,  Ti¬ 
mur  made  a  great  feast;  at  which  he  distributed  pre¬ 
sents  to  the  princes  and  principal  oflicers. 

Delhi  at  this  time  consisted  of  three  cities,  called 
Scyri,  Old  Delhi,  and  Jehan  Penah.  Seyri  was  sur¬ 
rounded  with  a  wall  in  form  of  a  circle.  Old  Delhi 
was  the  same,  but  much  larger,  lying  south-west  of  the 
Other.  These  two  parts  were  joined  on  each  side  by 
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a  wall :  and  the  third,  lying  betw’een  them,  was  called  ^ro£;uii. 
Jehan  Penah,  which  was  larger  than  Old  Delhi.  Pe- C— -= 
nail  had  ten  gates  ;  Seyri  bad  seven,  three  of  which 
looked  towards  Jehan  Penah;  this  last  had  13  gates, 
six  to  the  north-west,  and  seven  to  the  south-east.  Every 
thing  seemed  to  be  in  a  quiet  posture  ;  when,  on  the 
1 2th  of  January  1399^  the  soldiers  of  Timur  being  as¬ 
sembled  at  one  of  the  gates  of  Delhi,  insulted  the  inha¬ 
bitants  of  the  suburbs.  The  great  emirs  were  ordered 
to  put  a  stop  to  these  disorders  ;  but  their  endeavours 
were  not  effectual.  The  sultanas  having  a  curiosity  to 
see  the  rarities  of  Delhi,  and  particularly  a  famous  pa¬ 
lace  adorned  with  JOOO  pillars,  built  by  an  ancient 
king  of  India,  went  in  with  all  the  court  ;  and  the  gate 
being  on  that  occasion  left  open  for  every  body,  above 
’15,000  soldiers  got  in  unperceived.  But  thcie  was  a 
far  greater  number  of  troops  in  a  large  place  between 
JJelhi,  Seyri,  and  Jehan  Penah,  who  committed  great 
disorders  in  the  tw’o  last  cities.  This  made  the  inhabi¬ 
tants  in  despair  fall  on  them;  and  many,  setting  fire  to 
their  houses,  burnt  their  wives  and  children.  The  sol¬ 
diers  seeing  this  confusion,  did  nothing  but  pillage  the 


houses  ;  while  the  disorder  was  increased  by  the  admis¬ 


sion  of  more  troops,  w'ho  seized  the  inhabitants  of  the 
neighbouring  places  who  had  fled  thither  for  shelter. 
The  emirs,  to  put  a  stop  to  this  mischief,  caused  the 
gates  to  be  shut:  but  they  were  quickly  o])ened  by  the 
soldiers  within,  who  rose  In  arms  against  their  officers ; 
so  that  by  the  morning  of  the  J3th  the  whole  army  whs 
entered,  and  this  great  city  was  totally  destro)  ed.  ISomc 
soldiers  carried  out  150  slaves,  men,  women,  and  chil¬ 


dren  ;  nay,  some  of  their  boys-  had  20  slaves  a  piece  to 


their  share.  The  other  spoils,  in  jewels,  plate,  and  ma¬ 
nufactures,  were  immense ;  for  the  Indian  women  and 
girls  were  adorned  with  precious  stones,  and  had  brace¬ 
lets  and  lings  on  their  hands,  feet,  and  even  toes,  so 
that  the  soldiers  W'cre  loaded  w'lth  tlicm.  On  the  i  yth, 
in  Old  Delhi,  the  Ind  ians  retired  into  the  great  mosque 
to  defend  themselves  ;  but  being  attacked  by  the  Tar¬ 
tars  they  were  all  slaughtered,  and  towers  erected  with 
their  heads.  A  dreadful  carnage  now  ensued  througl:- 
out  the  whole  city,  and  several  days  were  employed'bc- 
fore  the  inhabitants  could  be  made  to  quit  it  entirely  ; 
and  as  they  went,  the  emirs  took  a  number  of  them  foj 
their  service.  The  artisans  were  also  distributed  among 
the  princes  and  commanders  ;  all  but  the  masons,  who 
were  reserved  for  the  emperor,  in  order  to  build  him  a 
spacious  stone  mosque  at  Samarcand. 

After  this  terrilile  devastation,  Timur  marched  into 
the  dilferent  provinces  of  Indostan,  everywhere  defeat¬ 
ing  the  Indians  who  opposed  him,  and  siaughtering  the 
Ghebrs  or  worshippers  of  fire.  On  the  25th  of  March 
he  set  out  on  his  return,  and  on  the  9th  of  May  ar¬ 
rived  at  Samarcand.  In  a  few'  months  alter  his  arrival, 
he  was  obliged  to  undertake  an  expedition  into  Persia, 
where  aflairs  were  in  the  utmost  disorder  on  account  of 
the  misconduct  of  his  son,  whom  he  had  ajipointcd  so¬ 
vereign  of  that  emjiire.  Here  J'imur  soon  settled  mat¬ 


ters  ;  after  which  he  again  set  out  on  an  expedition 


westward,  reduced  many  places  in  Georgia  which  had 
not  submitted  before,  and  invaded  and  conquered  Sy-.pj,,,y® 
ria.  At  the  same  time  he  quarrelled  with  Bajazet  the  quarrels 
Turkish  sultan,  then  busied  in  an  enterprise  against witli  B»ja 
Constantinople,  in  which  he  would  piobably  have  suc-f®^  *1'® 
cecded  had  not  Timur  interposed.  The  cause  of  this 


quarrel 


sultan. 
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quarrel  at  first  was,  that  Bajazet  Iiad  tlemanilcd  tribute 
from  a  prince  who  was  under  Timur’s  protection,  and 
is  said  to  have  returned  an  insulting  answer  to  the  Tar¬ 
tar  ambassadors  who  were  sent  to  him  on  that  account. 
Timur,  however,  who  was  an  enthusiast  in  the  cause  of 
Mahometanism,  and  considered  Bajazet  as  engaged  in 
the  cause  of  heaven  when  besieging  a  Christian  city, 
was  very  unwilling  to  disturb  him  in  so  pious  a  work  ; 
and  therefore  undertook  several  expeditions  against  the 
princes  of  Syria  and  Georgia,  in  order  to  give  the 
Turkish  monarch  time  to  cool  and  return  to  reason. 
Among  other  places,  he  again  invested  the  city  of  Bag¬ 
dad,  which  had  cast  off  its  allegiance  to  him  j  and  hav¬ 
ing  taken  it  by  storm,  made  such  a  dreadful  massacre  of 
the  inhabitants,  that  i  20  towers  were  erected  with  the 
heads  of  the  slain.  In  the  mean  time  Bajazet  conti¬ 
nued  to  give  fresh  provocation,  by  protecting  one  Ivara 
Yusef  a  robber,  who  had  even  insulted  the  caravan  of 
Mecc.T ;  so  that  Timur  at  length  resolved  to  make  war 
upon  him.  The  sultan,  however,  foreseeing  tlie  dan¬ 
ger  of  bringing  sucli  a  formidable  enemy  against  him¬ 
self,  thought  proper  to  ask  pardon,  by  a  letter,  for  what 
was  past,  and  promise  obedience  to '1  imnr’s  will  for  the 
future.  This  embassy  was  graciously  received  j  and  Ti- 
muf  returned  for  answer,  that  he  would  forbear  hostili¬ 
ties,  provided  Bajazet  would  either  put  Kara  uset  to 
death,  send  him  to  the' Tartar  camp,  or  expel  him  cut 
of  his  dominions.  Along  with  the  1  urklsh  ambassadors 
he  sent  one  of  his  own  5  telling  Bajazet  that  he  ^yould 
march  into  the  confines  of  Anatolia,  and  there  wait  his 
final  answer. 

Though  Bajazet  had  seemed  at  first  willing  to  come 
to  an  agreement  with  'J'imur,  and  to  dread  his  superior 
jiower  j  vet  he  now  behaved  in  such  an  unsatisfactoiy 
manner,  that  the  Tartar  monarch  desired  him  to  pre¬ 
pare  for  war  ;  upon  which  he  raised  the  siege  of  Con¬ 
stantinople,  and  having  met  liniur  with  an  army  great¬ 
ly  inferior  to  the  Tartars,  was  utterly  defeated  and  ta¬ 
ken  prisoner.  According  to  some  accounts,  he  was 
treated  with  great  humanity  and  honour  •,  while  others 
inform  us,  that  he  was  shut  up  in  an  iron  cage,  against 
which  he  dashed  out  his  brains  the  following  year.  At 
any  rate,  it  is  certain  that  he  was  not  I'estored  to  liberty, 
but  died  in  confinement. 

This  victory  was  followed  by  the  submission  of  many 
places  of  the  l-esser  -\sia  to  Timur ;  the  Greek  em¬ 
peror  owned  himself  his  tributary,  as  did  also  the  sultan 
of  Kgypt.  After  this  Timur  once  more  returned  to 
(feorgia,  which  he  cruelly  ravaged  j  after  which  ho 
marched  to  Samarcand,  where  he  arrived  in  the  yeai 
igOj.  Here,  being  now  an  old  man,  this  mighty  con¬ 
queror  began  to  look  forward  to  that  state  which  at  ono 
time  or  other  is  the  dread  of  all  living  creatures  •,  and 
Timur,  in  order  to  quiet  the  remorses  of  Ins  own  con¬ 
science,  came  to  llie  following  curious  resolution,  w  hich 
he  communicated  to  his  intimate  friends  j  namely,  that 
“  as  the  vast  con(|Ucsts  he  hail  made  were  not  obtained 
without  some  violence,  which  had  occasioned  the  de¬ 
struction  of  a  great  number  of  (iod’s  creatures,  he  w  as 
resolved,  by  way  of  atonement  for  his  past  crimes,  to 
perform  some  good  action  ;  namely,  to  rttakc  war  on 
I, the  infidels,  and  exterminate  the  iilolatcrs  of  China. 
This  atonement,  however,  he  did  not  live  to  acconi- 
pli,h  i  for  he  died  the  same  year  of  a  burning  lever,  m 
the  '7  1st  vear  of  his  age  and  3^*^'  of  his  reign. 
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On  the  death  of  Timur,  his  empire  fell  immediately 
into  great  disorder,  and  the  civil  wars  continued  for 
live  or  six  years  j  hut  at  last  peace  was  restored,  by  the 
settlement  of  Shah  Rukh,  Timur’s  son,  on  the  throne. 

He  did  not,  however,  enjoy  the  empire  in  its  full  ex¬ 
tent,  or  indeed  much  above  one  half  of  it  ;  '  “ 

Karazm,  Khorassan,  Kandahar,  Persia,  ^ 

Hindostaii.  Neither  was  he  able,  though  a  brave  and 
warlike  prince,  to  extend  his  dominions,  though  he 
transmitted  them  to  his  son  Ulug  Beg.  He  proved  a 
wise  and  learned  monarch  j  and  is  famous  lor  the  astro¬ 
nomical  tables  which  he  caused  to  be  composed,  and 
which  are  well  known  at  this  day.  He  was  killed  lu 
1448  by  his  son  Abdollatif,  who  six  mouths  after  was 
put  to  death  by  his  own  soldiers.  After  the  death  ot 
Abdollatif,  Abdollah,  a  grandson  of  Shah  Bukh,  sei¬ 
zed  the  throne  j  hut,  after  reigning  one  year,  was  ex- 
jiellcd  by  Abusaid  I\IirzH,  the  grandson  ot  Miran  Shah 
the  son  of  Timur.  His  reign  was  one  continued  scene 
of  wars  and  tumults  •,  till  at  last  he  was  defeated  and 
taken  prisoner  by  one  Hassan  Beg,  who 'put  him  to 
death  in  1468.  From  this  time  ive  may  look  upon  the 
empire  of  Timur  as  entirely  dissolved,  though  his  de¬ 
scendants  still  reigned  in  Persia  and  Indostan,  the  lat¬ 
ter  of  which  is  still  known  by  the  name  ot  the  Alogufs 
empire.  .  -2 

On  the  death  of  the  ahove-nicntloned  monarch,  his  History  of 
son  Bahr  or  Babor  succeeded  him,  but  was  soon  driven  Ilindosian. 
out  by  the  Usheck  Tartars  ;  after  which  he  resided  some 
time  in  Gazua,  whence  he  made  incursions  into  llindo- 
stan,  and  at  length  became  master  of  the  whole  empire, 
excepting  the  kingdoms  of  Hckan,  Guzerat,  and  Ben¬ 
gal. — For  the  transactions  subsequent  to  this  period,  sec 
Hi  XDOSTAN  and  India. 

MOH-\lB,  in  commerce,  the  hair  of  a  kind  of  goat 
fi'cqucnt  aliQiit  Angora  in  1  urkey  \  the  iiihaliitants  ot 
which  city  arc  all  employed  in  the  nianufactui'c  of  cam- 
hlcts  made  of  this  hair. 

Some  give  the  name  mohciir  to  the  camhlets  or  stull- 
made  of  this  hair  ;  oi  these  there  are  two  kinds  j  the 
one  smooth  and  plain,  the  other  watered  like  tabbies  ; 
the  difference  between  the  two  only  consists  in  this,  that 
the  latter  is  callendercd,  the  other  not.  1  lu  re  arc  also 
mohaii-s  both  plain  and  watered,  whose  woof  is  of  wool, 
cotton,  or  thread. 

Mohair  S/tc/l,  in  Co?ic/iolori/,  a  name  given  to  a 
3|iecies  of  voluta,  which  seems  ol  a  closely  and  finely 
reticulated  texture,  and  resemhles  on  the  snrlace  ii  pieci- 
of  mohair  or  a  very  close  silkworm’s  web. 

MOH.VNVK,  a  riverof  North  Aimiica,  which  rises 
near  lake  Oneida,  and  runs  a  south-east  course  of  about 
I  '^O  miles  to  its  jiiuclioii  with  the  I  ludsoii,  8  miles  abo\c 
Ab.aiiy,  m  the  stale  of  New  ^  ork. 

Moh.\wk_s.  Set;  Muck. 

iMOIllL  A,  or  Moei.i.\,  one  of  the  (  omora  island', 
in  the  Indian  sen,  lu  tween  the  iiortli  cud  of  Madagascar 
and  the  contineiil  ot  -Atrica.  I  he  inland  pai  ls  are 
mountainous  and  woody  ;  lull  the  lands  adjoining  to  the 
sea  are  watered  liv  several  fine  stie.ams.  The  isbtnd 
abounds  with  pwivisions  of  all  kinils  ;  and  the  f  ast  In¬ 
dia  ships  of  difftrcnt  nations  .omclinus  touch  hi  re  for 
refreshment.  -  „  • 

.MOMIBOK,  a  large  and  -tiong  city  ol  Ku  lan 
Poland,  ill  the  proNiiuc  of  l.iihuania.  It  i-  well  built, 
populous,  and  ha:  a  coiisidcralde  trade.  Near  ;bis 
*  ‘  plnc'. 


M  O  I  C  304-  ]  M  O  I 


Mohilof  P'‘^ce  the  Swedes  obtained  a  great  victory  over  the 
j]  iiussians  in  17C-7.  Lat,  53.  50.  Long.  30.  14. 

Moivre.  MOiDOHL,  a  Portuguese  gold  coin,  value  il.  7s. 

“  ^  sterling. 

MOIETIl  {Medietas),  the  half  of  any  thing. 

jMOIR A,  a  town  of  Ireland,  in  the  county  of  Down 
and  province  of  Chster,  69  miles  from  Dublin  •,  noted 
for  its  linen  maimfacture.  It  gives  title  of  earl  to  the 
family  of  Raw  don. 

MOISTLRE.  See  Humidity. 

The  moisture  of  the  air  has  considerable  eft'ects  on 
the  human  body.  For  the  quantity  and  quality  of  the 
food,  and  the  proportion  of  the  meat  to  the  drink,  be- 
ing  given,  the  weight  of  a  liuman  body  is  less,  and  con¬ 
sequently  its  discJiarges  greater  in  dry  weather  than  in 
wet  weather  j  winch  may  be  thus  accounted  for ;  the 
moisture  ot  the  air  moistens  the  fibres  of  the  skin  and 
lessens  perspiration  by  lessening  their  vibratory  motion. 
^Vhen  perspiration  is  thus  lessened  by  the  moisture  of 
the  air,  urine  indeed  is  by  degrees  increased,  but  not 
equally.  Hence,  according  to  Dr  Ifryan  Robinson, 
we  learn,  that  to  keep  a  body  of  the  same  weight  in 
wet  weather  as  in  dry,  either  the  quantity  of  food 
must  be  lessened,  or  the  proportion  of  the  meat  to  the 
drink  increased  ;  and  both  these  may  be  done  by  les¬ 
sening  the'drink  witliout  making  any  cliange  in  the 
meat. 

The  instrument  used  for  determining  the  degree  of 
moisture  in  the  air,  is  called  an  hygrometer.  Sec  Hy- 
lIROMETKU. 

M01\  RE,  Abraham,  a  learned  mathematician, 
was  born  at  Vitri  in  Champagne,  in  France,  1667, 
where  his  father  was  a  surgeon.  At  the  revocation 
of  the  edict  of  Nantes,  he  came  to  England.  Before 
lie  left  France,  he  had  begun  the  study  of  mathema¬ 
tics  ;  and  liaving  perfected  himself  in  that  science  in 
London,  he  was  obliged,  by  necessity,  to  teach  it.  New¬ 
ton’s  Prineipia,  which  accidentally  fell  into  his  hands, 
showed  him  how  little  progress  he  had  made  in  a  science 
of  which  he  thought  himself  master.  From  this  work 
he  acquired  a  knowledge  of  the  geometry  of  infinites 
with  as  great  facility  as  he  had  learned  the  elementary 
geumetiy  j  and  in  a  short  time  he  was  fit  to  be  ranked 
Avith  the  most  celebrated  mathematicians.  His  success 
in  these  studies  procured  him  a  seat  in  the  Royal  Society 
of  London  and  in  the  Academy  of  Sciences  at  Paris. 
His  merit  Avas  so  well  understood  in  the  I'ormer,  that  he 
was  thought  capable  ot  deciding  in  the  lamous  dispute 
between  I^eibijlt?,  and  Newton  concerning  the  ditleren- 
tial  calculus. — He  published  a  Treatise  on  Chances  in 
1738,  and  another  on  Annuities  in  1752^  both  e.\- 
tremely  accurate.  The  Philosophical  Ti  ansactions  con¬ 
tain  many  interesting  memoirs  of  his  composition. — 
Some  of  them  treat  of  the  method  of  fluxions  j  others 
are  cm  ihe  lunula  of  Hippocrates  •,  others  on  physical 
astronomy,  in  which  he  resolved  many  important  pro- 
olems  j  and  others,  in  .'■hort,  on  the  analysis  of  the 
games  of  chance,  in  which  he  foliotved  a  dill'erent 
course  from  that  of  IMontmort.  Towards  the  close  of 
his  life  he  lost  Ins  sight  and  hearings  and  the  demand 
i'or  sleep  became  so  great  that  he  required  20  hours  of 
it  in  a  day.  He  died  at  London,  1754,  aged  87. 
His  knowledge  was  not  confined  to  mathematics  5  but 
he  retained  to  the  last  a  taste  for  polite  literature.  He 
^vas  intimately  acquainted  with  the  best  authors  of  anti¬ 


quity  ;  and  he  was  frequently  consulted  about  difficult  Moivre 
passages  in  their  works.  Rabelais  and  ?tIoliere  were  11 
his  favourite  French  authors  ;  he  liad  them  by  heart  •, 
and  he  one  tiay  observed  to  one  of  his  acquaintance, 

“  that  he  wmuld  rather  have  been  jMollere  than  New¬ 
ton.”  He  recited  whole  scenes  of  the  Misiintin'opc,  with 
that  delicacy  and  force  with  which  he  remembered  to 
have  heard  tliem  recited  at  Paris  73  years  before,  by 
Moliere’s  own  company.  The  character  Indeed  was 
somewhat  similar  to  his  own.  He  judged  severely  of 
mankind  j  and  could  never  conceal  his  disgust  at  the 
conversation  of  a  fool,  or  his  aversion  to  cunning  and 
dissimulation.  He  was  Iree  from  the  affectation  ot  sci¬ 
ence,  and  no  one  could  know  him  to  be  a  mathemati¬ 
cian  but  from  the  accuracy  of  his  thoughts.  His  con¬ 
versation  was  general  and  instructive.  hatever  he 
said  was  well  digested  and  clearly  expressed.  His  style 
possessed  more  strength  and  solidity  than  ornament  and 
animation  ;  but  he  was  always  correct,  and  he  bestowed 
as  much  pains  on  his  sentences  as  on  his  calculations. 

He  could  never  endure  any  bold  assertions  or  indecent 
witticisms  against  religion. 

IMOLA,  an  ancient  town  of  Italy,  in  the  kingdom 
of  Naples,  and  in  the  Terra  di  Lavoro,  where  they  pre¬ 
tend  to  show  the  ruins  of  Cicero’s  house.  It  is  seated 
on  the  gulf  of  ^  enicc,  in  E.  Long.  17.  50.  N.  Lat. 

41.  5. 

Moi.a  Salsa  (Salt  Cuke),  In  antiquity,  was  barley- 
parched,  and  afterwards  ground  to  meal  or  flour,  then 
mixed  with  salt  and  frankincense,  with  the  addition  of 
a  little  water.  Thus  prepared,  it  was  sprinkled  be¬ 
tween  the  horns  of  the  victim  before  it  was  killed  in 
sacrifice.  This  act  was  called  hnmolatio,  and  was  com¬ 
mon  to  the  Greeks  as  well  as  Romans  j  with  this  dif- 
lerence,  that  the  mola  of  the  Romans  was  of  wheat. 

The  Clreeks  called  it  sA>j  or 

MOLARES,  or  Dentes  Molares,  in  Anatomy, 
the  large  teeth,  called  in  English  the  grinders.  See 
Anatomy  Index. 

MOLASSES,  or  Molosses.  See  Molosses. 

MOLDAVIA,  a  province  of  Turkey  in  Europe, 
bounded  on  the  north-east  by  the  river  Niester,  wliich 
divides  it  from  Russia-,  on  the  east,  by  Bessarabia ; 
on  the  south,  by  M'alachia  j  and  on  the  west,  by  Tran¬ 
sylvania.  It  is  240  miles  in  length,  and  1  jo  in  breadth. 

It  has  a  good  air  and  fruitful  soil,  producing  com,  wine, 
rich  pastures,  a  good  breed  ol  horses,  oxen,  sheep,  plen¬ 
ty  of  game,  fish,  fowl,  honey,  wax,  and  all  European 
fruits.  Its  principal  rivers  are  the  Danube,  Niester, 

Pruth,  Bardalaeh,  and  Sereth.  The  inhabitants  are 
Christians  of  the  Greek  church,  and  Jassy  is  the  prin¬ 
cipal  town.  It  h;is  been  tributary  to  the  Turks  since 
the  year  1574  j  who  appoint  a  prince  who  is  a  native 
of  the  country,  but  have  no  regard  to  his  being  of  the 
principal  families.  The  prince  is  called  Hospodar. 

The  province  pays  a  large  yearly  tribute  to  the  'I'urk- 
ish  government  -,  besides  raising  a  great  body  ol  horse 
at  its  own  expence. 

MOLI'.,  a  river  in  Surry,  which  has  taken  its  name, 
from  running  under  ground,  it  first  disappears  at  Box- 
hill,  near  Darking,  in  the  county  of  Surry,  and  emerges 
again  near  Ijeatherhcad. 

Msle.  See  Tai.pa,  Mammalia  Index;  and  fer 
methods  of  destroying,  scq  \  ERMIN,  Destruction  of. 

Mole,  in  Midiri/'ery,  a  mass  of  fleshy  matter,  of  a 

spherical 


Nfftle, 
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spherical  figure,  generated  in  the  uterus,  and  sometimes 
mistaken  for  a  child.  See  MiDWiFEitY. 

Mole,  or  Mark.  Sec  N^vus. 

Mole,  in  Architecture,  a  massive  work  formed  of 
large  stones  laid  in  the  sea  by  means  of  cofi’er  dams,  ex¬ 
tended  either  in  a  right  line  or  an  arch  of  a  circle,  be¬ 
fore  a  prt,  which  it  serves  to  close  5  to  defend  the  ves¬ 
sels  in  it  from  the  impetuosity  of  the  waves,  and  to  pre¬ 
vent  the  passage  of  ships  without  leave.  Thus  we  say 
the  mole  of  the  harbour  of  Messina,  &c. 

Mole  is  sometimes  also  used  to  signify  the  harbour 
itself. 

Mole,  (^ynoles),  among  the  Romans,  was  also  used 
for  a  kind  of  mausoleum,  built  in  manner  of  a  round 
tower  on  a  square  base,  insulate,  encompassed  with 
columps,  and  covered  with  a  dome. — The  mole  of  the 
emperor  Adrian,  now  the  castle  of  St  Angelo,  was  the 
greatest  and  most  stately  of  all  the  moles.  It  was 
crowned  with  a  brazen  pine  apple,  wherein  was  a  gold¬ 
en  urn  containing  the  ashes  of  the  emperor. 

Mole  Cricket,  See  Gryllotalpa,  Entomology 
Index. 

Mole  Hills.  These  little  hillocks  of  earth  are  a  very 
great  prejudice  to  the  pasture  lands,  not  only  in  wasting 
so  much  of  the  land  as  they  cover,  but  In  obstructing 
the  scythe  in  mowing.  In  the  west  of  England  they 
use  a  peculiar  instrument  for  the  breaking  up  of  these. 
It'is  a  flat  board,  very  thick,  and- of  about  eight  inches 
in  diameter,  into  which  there  Is  fastened  a  perpendicu¬ 
lar  handle  of  three  or  tour  feet  long.  It  has  four  broad 
and  sharp  Iron  teeth  at  the  front,  which  readily  cut 
through  the  hill,  and  spread  the  earth  it  consists' of ; 
and  behind  there  is  ar  large  knob  proper  for  breaking 
the  clods  with,  if  there  are  any.  Some  use  a  spade,  or 
other  common  instrument,  in  the  place  of  this,  but  not 
so  well.  There  is,  however,  a  much  better  Instrument 
even  than  this,  for  destroying  these  hills,  where  they 
are  in  very  great  numbers.  This  is  a  kind  ot  horse  ma¬ 
chine  j  it  has  a  sharp  iron  about  three  feet  over,  and 
rvith  a  strong  back. — It  is  about  tour  or  five  inches 
broad,  and  has  two  long  handles  tor  a  horse  to  be  har¬ 
nessed  to,  and  a  cross  bar  of  iron  to  strengthen  it  at  the 
bottom  of  the  handles,  reaching  trom  the  one  handle  to 
the  other.  The  middle  of  this  cross  bar  is  turnished 
will)  one,  two,  or  more  sharp  pieces  ot  Iron  like  small 
ploughshares,  to  cut  the  mole  bills  into  two,  three,  or 
more  parts.  The  iron  behind  is  of  a  semicircular  fi¬ 
gure.  A  single  horse  is  harnessed  to  this  machine,  and 
a  boy  must  be  employed  to  drive  it,  and  a  man  to  hold 
and  guide  it ;  the  sharp  irons  or  shares  are  the  first 
things  that  meet  the  hill,  they  run  through  it,  break 
its  texture,  and  cut  it  into  several  parts  j  and  the  circu¬ 
lar  iron  following  immediately  behind  them,  cuts  up  Uie 
whole  by  the  roots,  and  leaves  tlic  land  level.  Ihis 
instrument  will  destroy  as  many  mole  hills  in  one  day 
as  a  common  labourer  can  do  in  eight,  and  would  be  of 
very  great  advantage  to  the  kingdom  it  brought  Into 
general  use. 

^  MOLIERE,  John  Raptist,  a  celebrated  Irench 
comedian  and  dramatic  writer,  whose  true  name  was 
Poequelin,  which  for  some  reason  he  changed  to  that  of 
iVIolIerc.  He  was  the  son  ot  a  valet  dc  ehambie,  and  w.n 
born  at  Paris  about  the  year  162c.  He  went  through 
ibc  study  of  the  classics  under  the  Jesuits  in  the  eoileg^e 
of  Clermont,  and  was  designed  for  the  bar  ;  but  at  bi-. 
quitting  the  law  schools,  he  made  choice  ot  the  actoi  s 
VoL.  XIV.  Part  I. 


profession.  From  a  strong  attachment  to  the  drama,  MoUere 
his  whole  study  and  application  were  directed  to  the  || 
stage,  and  he  continued  till  his  death  to  exhibit  plays,  Atollugo. 
which  were  greatly  applauded.  It  is  said  the  first  mo-  ’  ' 

tive  of  his  going  upon  the  stage  was  to  enjoy  the  com¬ 
pany  of  an  actress  for  whom  he  had  contracted  a  vio¬ 
lent  fondness.  His  comedies  are  higlily  esteemed.  And 
it  is  no  wonder  he  so  justly  re  presented  domestic  feuds, 
and  the  torments  of  jealous  husbands,  or  of  tliose  who 
have  reason  to  be  so  5  for  it  is  asserted  that  no  man  ever 
experienced  this  more  than  Moliere.  His  last  comedy 
was  Le  Malade  Imaginaire,  which  was  brought  on  the 
stage  in  16735  and  Moliere  died  on  the  fourth  night 
of  its  representation  5  some  say  in  acting  the  very  part 
of  the  pretended  dead  man,  which  gave  some  exercise 
for  the  wits  of  the  time  5  but  according  to  others  he 
died  in  his  bed  that  night,  from  the  bursting  of  a  vein 
in  his  lungs  by  coughing.  The  king,  as  a  last  mark 
of  his  favour,  prevailed  with  the  archbishop  of  Paris. to 
suffer  him  to  be  buried  in  consecrated  ground  5  though 
he  had  irritated  the  clergy  by  his  Tartvff.  Tiie  most 
esteemed  editions  of  his  works  are  that  of  Amsterdam, 
jvols.  12010,16995  and  thatof  Paris,  6  vols.  qto,  1734. 

MOLINISTS,  in  ecclesiastical  history,  a  sect  :n  the 
Komiah  church,  who  follow  the  doctrine  and  sentiments 
of  the  Jesuit  Molina,"relating  to  sufficient  and  efficaci¬ 
ous  grace.  He  taught  that  the  operations  of  divine 
grace  were  entirely  consistent  with  the  freedom  of  hu¬ 
man  will  5  and  he  introduced  a  new  kind  of  hypothesis 
to  remove  the  difficulties  attending  the  doctrines  of 
predestination  and  liberty,  and  to  reconcile  the  jarring 
opinions  of  Augustines,  Thomi.sts,  Semi-Pelagians,  and 
other  contentious  divines.  He  aflirmed  that  the  de¬ 
cree  of  predestination  to  eternal  glory  was  founded  up¬ 
on  a  previous  knowledge  and  consideration  of  the  merits 
of  the  elect  5  that  thegiacc,  from  whose  operations  these 
merits  are  derived,'  is  not  efficacious  by  its  own  Intrinsic 
power  only,  but  also  by  the  consent  of  our  own  will,  .and 
because  it  isadmliiistered  in  those  circumstances,  in  wbicli 
the  Deity,  by  that  branch  of  his  knowledge  which  is 
called  w/rc/fi/,  foresees  that  it  will  be  efficacious. 

The  kind  of  prescience,  denominated  in  the  schools  sci- 
cntiii  media,  is  that  foreknowledge  of  future  contingents 
that  arises  from  an  acquaintance  with  the  nature  and 
faculties  of  rational  beings,  of  the  circunistanci  s  in 
which  they  shall  be  placed,  ot  the  objects  that  ?>hall 
be  presented  to  them,  and  of  Uic  influence  which 
their  circumstances  and  objects  must  have  on  their  ac- 
tlons. 

MOLIXOSIS'I’S,  a  sect  among  the  homanisls,  who 
adhere  to  the  doctrine  ol  iMolinos.  1  liese  are  the  same 
with  what  are  otherwise  called  (^urrle^ts,  wlio-e  chief 
principle  was,  that  men  ought  to  annihilate  tlum-elve- 
in  order  to  be  united  to  CJod,  and  aftci  wards  r. main  in 
quiclnc.ss  of  mind,  without  being  troubled  for  what 
shall  happen  to  the  body.  .Moliiio-.,  the  author  of  tho«- 
opinions,  was  a  Sii-inish  priest,  and  wa-  boin  in  1627- 
His  68  jiropositions  wi  re  <  xainincd  in  16S7  by  the 
pope  and  inquisitors,  wlio  di  cn  d  that  hi-  dncliiiie  was 
false  and  p'  rniciou-,  and  that  he  book-  liould  be  burn 
cd.  He  was  forc'd  to  recant  hi-  errors  publicly  in  tin 
Dominican  c.liurib,  and  wa-  condeniind  to  |i -i-p.  lu.i. 
impi isoumoii*.  He  w:v  then  'O  j'-ar*  old,  .1  1..  *  .1* 
been  '-pn  adiniT  III-;  doctrine  22  yiai  betore.  II  il.id 
in  pri-toii  in  1692. 

MDEl.f  CD,  Afuii  AN  (  iii-  Kwri  D  ;  a  ,  n'  of 
Q  q  .  id-itts 
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plants  belonging  to  the  triandria  class,  and  in  the  na¬ 
tural  method  ranking  under  the  22d  order,  Caryophyllei, 
See  Botany  Index. 

MOLLUSCA,  in  the  Linnjean  system,  one  of  the 
orders  of  vermes  or  worms.  These  are  simple  naked 
animals,  not  included  In  a  shell,  but  furnished  with 
limbs.  See  Helminthology  Index. 

MOLOCH,  a  false  god  of  the  Ammonites,  who  de¬ 
dicated  their  children  to  him,  by  making  them  “  pass 
through  the  fire,”  as  the  Scriptures  express  it.  There 
are  various  opinions  concerning  this  method  of  conse¬ 
cration.  Some  think,  the  chili:en  leaped  over  a  lire 
sacred  to  Moloch  j  others,  that  they  passed  between 
two  fires  ;  and  others,  that  they  were  really  burnt  in 
the  fire,  byway  of  sacrifice  to  this  god.  There  Is  foun¬ 
dation  for  each  of  these  opinions.  For,  first.  It  was  usual 
among  the  pagans  to  lustrate  or  purify  with  fire  j  and, 
in  the  next  place.  It  Is  expressly  said,  that  the  inha¬ 
bitants  of  Sepharvalm  burnt  their  children  in  the  fire 
to  Anamelech  and  Adramelech  j  much  such  deities  as 
Moloch  of  the  Ammonites. 

Moses,  in  several  place?,  forbids  the  Israelites  to  de¬ 
dicate  their  children  to  this  god  as  the  Ammonites  did, 
and  threatens  death  and  utter  extirpation  to  such  per¬ 
sons  as  were  guilty  »f  this  abomhmrble  idolatry.  And 
there  is  great  probability  that  the  Hebrews  were  much 
addicted  to  the  worship  of  this  deity  :  since  Amos,  and 
after  him  St  Stephen,  reproaches  them  with  having 
carried  along  writh  them  into  the  wilderness  the  taber¬ 
nacle  of  their  god  Moloch. 

Solomon  built  a  temple  to  Moloch  upon  the  mount 
of  Olives  ;  and  Manasseh,  a  long  time  after,  imitated 
his  impiety,  by  making  his  son  pass  through  the  fire 
in  honour  of  Moloch.  It  was  chiefly  in  the  valley  of 
Tophet  and  Hinnom,  to  the  east  of  Jerusalem,  that  the 
Israelites  paid  their  idolatrous  worship  to  this  false  god 
of  the  Ammonites. 

There  are  various  sentiments  concerning  the  relation 
which  Moloch  had  to  the  other  pagan  divinities.  Some 
believe  he  was  the  same  with  Saturn,  to  whom  it  is 
well  known  that  human  sacrifices  were  offered.  Others 
supjiose  him  to  be  Mercury  •,  others.  Mars ;  others,  Mi¬ 
thras  ;  and  others,  Venus.  Lastly,  Others  take  Moloch 
to  be  the  sun,  or  the  king  of  heaven.  Moloch  was 
likewise  called  Mtlcom  ;  as  appears  from  what  is  said 
of  Solomon,  that  he  went  after  Ashtaroth  the  abomina¬ 
tion  of  the  Zidonlans,  and  Mllcom  the  abomination  of 
the  Ammonites. 

MOLOSSES,  Molasses,  or  MeUisses,  that  gross 
fluid  matter  remaining  of  sugar  after  refining,  and  which 
no  boiling  will  bring  to  a  consistence  more  solid  than 
that  of  syrup  -,  henCe  also  called  syrup  of  sugar. 

Properly,  molos.ses  are  only  the  sediment  of  one  kiiuL 
of  sugar  called  chypre,  or  brown  sugar,  w  hich  is  the  re¬ 
fuse  of  other  sugars  not  to  be  whitened  or  reduced  into 
loaves. 

IMolosses  are  much  used  in  Holland  for  the  prepara¬ 
tion  of  tobacco,  and  also  among  poor  people  instead  of 
sugar.  There  is  a  kind  of  lirandy  or  spirit  made  of 
melosscs  ^  but  by  some  held  exceedingly  unwholesome. 
See  below. 

Artificial  MoLOSSES.  There  has  been  found  a  me  ¬ 
thod  of  making  molosses  from  apples  without  the  ad¬ 
dition  of  sugar.  The  apple  that  succeeds  best  in  this 
operation  is  a  summer  sweeting  of  a  middle  size,  plea¬ 


sant  to  the  taste^  and  so  full  of  juice  that  seven  bushels  Molosses 
will  yield  a  barrel  of  cyder.  11 

The  manner  of  making  it  is  this ;  the  apples  are  to 
be  ground  and  pressed,  then  the  juice  is  to  be  boiled  ■  - 

in  a  large  copper,  till  three  quarters  of  it  be  evapora¬ 
ted  :  this  will  be  done  with  a  moderate  fire  in  about  six 
hours,  with  the  quantity  of  juice  above  mentioned;  by 
this  time  it  will  be  of  the  consistence  and  taste  as  well 
as  of  the  colour  of  molosses. 

This  new  molosses  serves  all  the  purposes  of  the  com¬ 
mon  kind,  and  is  of  great  use  in  preserving  cyder.  Two 
quarts  of  it  put  into  a  barrel  of  racked  cyder,  will  pre¬ 
serve  it,  and  give  it  an  agreeable  colour. 

The  invention  of  this  kind  of  molosses  was  owing  to 
Mr  Chandler  of  Woodstock  In  New  England,  who  liv¬ 
ing  at  a  distance  from  the  sea,  and  where  the  com¬ 
mon  molosses  was  vei’y  dear  and  scarce,  provided  this 
for  the  supply  of  his  own  family,  and  introduced  the 
practice  among  people  of  the  neighbourhood.  It  is 
to  be  observed,  that  this  sort  of  apple,  the  sweeting,  is 
of  great  use  in  making  cyder  ;  one  of  the  very  best 
kinds  we  know  being  made  of  it.  The  people  in  New 
England  also  feed  their  hogs  with  the  fallings  of  their 
orchards  of  these  apples  ;  and  the  consequence  of  this 
is,  that  their  pork  is  the  finest  in  the  world. 

Molosses  Spirit ;  a  very  clean  and  pure  spirit,  much 
used  in  England,  and  made  from  molosses  or  common 
treacle  dissolved  In  water,  and  fermented  in  the  same 
manner  as  malt  or  the  common  malt  spirit.  See  Di¬ 
stillation. 

MOLOSSI,  a  people  of  Epirus,  who  Inhabited 
that  part  of  the  country  wdiich  was  called  Molossia,  or 
Molossus,  from  King  Molossus,  a  son  of  Pyrrhus  and 
Andromache.  This  counti-y  had  the  bay  of.Ambracia 
on  the  south,  and  the  counti-y  of  the  Pcrrhmbeans  on 
the  east.  Tlie  dogs  of  the  place  were  famous,  and  re¬ 
ceived  the  name  of  Molosst  among  the  Komans.  Do- 
dona  was  the  capital  of  the  country,  according  to  some 
writers.  Others,  however,  reckon  it  as  the  chief  city 
of  Thesprotia. 

MOLOSSUS,  in  the  Greek  and  Latin  poetry,  a 
foot  consisting  of  three  long  syllables.  As  audii'i,  can- 
tabunt^  virtutem. 

It  takes  its  name  either  from  a  dance  in  use  among 
the  people  called  Molossiov  Epirotce;  or  from  the  temple 
of  Jupiter  Molossus,  where  odes  were  sung,  in  which 
this  foot  had  a  great  share  ;  or  else  because  the  march 
of  the  Molossi,  when  they  went  to  the  combat,  was 
composed  of  these  feet,  or  had  the  cadence  thereof. 

The  same  foot  was  also  called  among  the  ancients, 
Vcrlumnus,  extensipes,  /lippius,  ct  cannius. 

MOLUCILLA,  a  genus  of  plants  belonging  to  the 
didynamia  class,  and  in  the  natural  method  ranking 
under  the  42d  order,  Vcrticillata-.  See  Botany  Index. 

MOLTEN-^grease.  Sec  Farriery,  N®  499. 

MOLUCCA  Islands,  lie  in  the  East  Indian  sea 
under  the  line;  of  which  there  are  five  principal,  name- 
Iv,  Ternate,  Tydor,  Machian,  Motyr,  and  Bachian. 

The  largest  of  them  is  hardly  30  miles  in  circumfe¬ 
rence.  They  produce  neither  corn,  rice,  nor  cattle, 
except  goats  :  but  they  have  oranges,  lemons,  and. 
other  fruits ;  and  arc  mo.st  remarkable  for  spices,  espe¬ 
cially  cloves.  They  have  large  snakes,  which  are  not 
venomous,  and  very  dangerous  land  crocodiles.  At 
present  they  have  three  kings;  and  the  Dutch,  who 
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.Mcwmscs  are  very  strong  here,  keep  out  all  other  European  na¬ 
il  tions,  being  jealous  of  their  spice  trade.  The  religion 
Momus.  jg  idolatry ",  but  there  are  many  Mahometans.  They 
*  were  discovered  by  the  Portuguese  in  1511,  who  settled 
upon  the  coast ;  but  the  Dutch  drove  them  away,  and 
are  now  the  masters  of  all  these  islands. 

MOLWITZ,  a  town  of  Silesia,  In  the  province  of 
Grotska,  remarkable  for  a  battle  gained  by  the  Prus¬ 
sians  over  the  Austrians  In  1741.  E.  Long.  16.  45. 
N.  Lat.  50.  26. 

MOLY.  The  name  of  this  plant  is  rendered  fa¬ 
mous  by  Homer :  and  hence  has  been  much  inquired 
into,  as  to  its  true  sense,  by  the  botanists  of  almost  all 
times.  The  old  Interpreters  of  Homer  explain  this 
word  by  the  “  wild  rue  and  the  only  reason  for 
this  is,  that  at  some  time,  probably  long  after  the 
days  of  Homer,  the  people  of  Cappadocia  called  the 
wild  rue  w/o/y.  But  this  plant  is  wholly  difl’erent  from 
the  moly  of  Homer,  -^^lich  Theophrastus  affirms 
grew  in  his  time  in  Arcadia  in  great  plenty,  and  had 
a  round  bulbous  root  like  an  onion,  and  long  and 
grassy  leaves  like  the  squill.  On  the  whole,  the  moly 
of  Homer  seems  to  have  been  a  species  of  allium  or 
garlic. 

MOLYBDENA,  a  metal.  See  Chemistry  and 
Mineralogy  Index. 

MOMBAZA,  or  Monbaza,  a  town  of  Africa.  In 
an  island  of  the  same  name,  with  a  castle  and  a  fort; 
seated  on  the  eastern  coast,  opposite  to  the  country  of 
Mombaza  in  Zanguebar,  75  miles  south  of  Melinda,  and 
subject  to  Portugal.  E.  Long.  39.  30.  S.  Lat.  3-  *5" 

Mombaza,  a  country  of  Africa  in  Zanguebar,  sub¬ 
ject  to  tlie  Portugese,  from  whence  they  export  slaves, 
gold,  ivory,  rice;  flesh,  and  other  provisions,  with 
which  they  supply  the  settlements  in  Brasil.  The  king 
of  this  country  being  a  Christian,  had  a  quarrel  with  the 
Portuguese  governor,  took  the  castle  by  assault  in  1631, 
turned  Mahometan,  and  murdered  all  the  Christians;  but 
in  1729  they  became  masters  of  the  territory  again. 

MOMENT,  in  the  doctrine  of  time,  an  instant,  or 
the  most  minute  and  indivisible  part  of  duration. 

MOMENTUM,  In  Mechanics,  signifies  the  same 
with  impetus,  or  the  quantity  of  motion  in  a  moving 
body;  which  is  always  equal  to  the  quantity  of  matter 
multiplied  into  the  velocity ;  or,  which  is  the  same 
thing,  it  may  be  considered  as  a  rectangle  under  the 
quantity  of  matter  and  velocity.  See  Mechanics. 

MO.SlORDICA,  Male  Balsam  Apele;  a  genus 
of  plants  belonging  to  the  moncecia  class  ;  and  in  the 
natural  method  ranking  under  the  34th  order,  Citcurln- 
tacece.  See  BoT.VNY  Jnde.r. 

MO.MUS,  in  fabulous  history,  the  god  of  raillery, 
or  the  jester  of  the  celestial  assembly,  and  who  ridi¬ 
culed  bi.th  gods  and  men.  Being  chosen  by  \  ulcan, 
Neptune,  and  Minerva,  to  give  his  judgment  concern¬ 
ing  their  works,  he  blamed  them  all :  Neptune  for  not 
making  his  bull  with  horns  before  his  eyes,  in  order 
that  he  might  giv<;  a  surer  blow  ;  Minerva  for  building 
:i  house  that  could  not  be  removed  in  case  of  bad 
neighbours  ;  and  Vulcan,  for  making  a  man  without 
a  window  in  his  breast,  that  his  treacheries  might  be 
seen.  For  his  free  reflections  upon  the  gods,  Momus 
was  driven  from  heaven.  He  is  generally  represented 
raising  a  mask  from  his  face,  aud  holding  a  small  figure 
»n  l.is  hand. 


MONA,  in  Ancient  Geography,  two  islands  of  this  Mena 
name  in  the  sea  lying  between  Britain  and  Ireland.  |] 

The  one  described  by  Cstsar,  as  situated  in  the  middle  Monard'y 
passage  between  both  islands,  called  Monaceda  (Ptole- 
my)  ;  Monapia,  or  Monabia  (Pliny),  is  supposed  to  be 
the  isle  of  Man. — Another  Mona  (Tacitus) ;  an  island 
more  to  the  south,  separated  from  the  coast  of  the  Or- 
dovices  by  a  narrow  strait.  I'he  ancient  seat  of  the 
Druids.  Now  called  Anglesey,  the  island  of  the  An¬ 
gles  or  English. 

Mona,  an  island  of  the  Baltic  sea,  south-west  of  the 
island  of  Zealand,  subject  to  Denmark.  E.  Long.  12.  ^ 

30.  N.  Lat.  5j.  20. 

Mona.  See  Inchcolm. 

MONx\CA,  a  small  but  handsome  and  strong  town 
of  Italy,  in  the  territory  of  Genoa,  with  a  castle,  cita¬ 
del,  and  a  good  harbour.  It  Is  seated  on  a  craggy  rock, 
and  had  its  own  prince,  under  the  protection  of  Iraucc. 

It  was  united  to  France  early  in  the  Revolution,  but 
its  independence  was  restored  by  the  peace  of  Paris  in 
1814.  E.  Long.  7.  33.  N.  Lat.  43.  48. 

MONAD.  See  Leibnitzias  Philosophy. 

MONADELPHIA,  (from  fitvoi,  alone,  and 
a.  brotherhood a  “  single  brotherhood;”  ^I'he  name 
of  the  1 6th  class  in  Linnaeus’s  sexual  system, consisting  of 
plants  witii  hermaphrodite  flowers ;  in  which  all  the  sta¬ 
mina  are  united  below  into  one  body  or  cylinder,  through 
which  passes  the  pistillum.  See  Botany  Inde.r. 

MONAGHAN,  a  county  of  Ireland,  situated  in 
the  province  of  Ulster,  is  bounded  by  Tyrone  on  the 
north,  Armagh  on  the  east,  Cavan  and  Louth  on  the 
south,  and  Fermanagh  on  the  west.  It  is  a  mountain¬ 
ous  tract,  but  in  some  places  is  well  improved.  It  con¬ 
tains  170,090  Irish  plantation  acres,  and  is  about  30 
miles  long  and  22  broad.  It  has  a  considerable  linen 
trade,  and 'sends  two  members  to  parliament. 

Monaghan,  the  capital  town  of  the  county  of  that 
name,  is  distant  62  miles  from  Dublin,  and  gives  title 
of  baron  to  the  fiimlly  of  Blayney.  It  was  anciently 
called  Muinechan.  An  abbey  was  founded  here  in  a 
very  early  age,  of  which  Moclodius  the  son  of  Aodh 
was  abbot.  In  1462,  a  monastery  for  conventual  Fran¬ 
ciscans  was  ei'ccted  on  the  site  of  this  abbey,  which  was 
gr.iiited  on  the  general  suppre.ssion  ot  monasteries  to 
i'.dward  M  ithe,  and  a  castle  has  been  since  erected  on 
the  site  by  Edward  Lord  Blayney. 

MONANDRIA,  (from  alone,  and  a  tnan 
or  husband^,  the  name  of  the  first  class  in  Linmcii?-  ■* 
sexual  system  ;  consisting  of  plants  with  hermaphrodite 
flowers,  which  have  only  one  stamen. 

MONARCHY,  a  large  state  governed  by  one  ;  or 
a  state  where  the  supreme  power  is  lodged  in  the  hands 
of  a  single  person.  ’1  he  word  conie>  troni  the  (.n  'k 
“  one  who  govern,  .ilone  ;”  formed  of 
.’tolas,  and  “  government .”  Of  t lu  t brec 

forms  of  government,  viz.  demoenu  y,  iriMm  racy,  and 
monarchy,  the  last  is  the  most  jicwcrful,  all  the 
sinews  of  government  bi  Ing  knit  li>g«  tlier,  and  uiut<  il 
ill  the  band  of  the  prince  ;  but  then  then-  i>  imminciit 
danger  of  his  employing  that  .liengtb  to  iinproenbnl 
or  oppressive  purpo.ses.  As  a  demo<  rac  y  i.-.  tin  bes-'  .il- 
culatrd  to  direc  t  the  end  of  a  law,  and  an  ai  !■ '.■■er.irv  to 
iiivi  nt  the  means  bv  which  tb.it  enil  -.li.ilLb*  oliisiin  ,1, 
n  monarchy  is  most  fit  for  carrying  tin  <  m  un-  ini  a-  • 
culioD. 
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The  most  ancient  monarchy  was  that  of  the  Assy¬ 
rians,  which  was  founded  soon  after  the  deluge.  e 
usually  reckon  four  grand  or  universal  monarchies  5  the 
Assyrian,  Persian,  Grecian,  and  Roman  j  though  St 
Augustine  makes  them  but  two  •,  viz.  those  of  Baby¬ 
lon  and  Rome.  Belus  is  placed  at  the  head  of  the 
series  of  Assyrian  kings  who  reigned  at  Babylon,  and 
is  by  profane  authors  esteemed  the  founder  of  it,  and 
by  some  the  same  whom  the  Scriptures  call  Nimrod. 
I’lie  principal  Assyrian  kings'  after  Belus  were  Ninus, 
who  built  Nineveh,  and  removed  the  seat  of  empire  to 
it  j  Semiramis,  who  disguising  her  sex,  took  posses¬ 
sion  of  the  kingdom  instead  of  her  son,  and  was  killed 
and  succeeded  l)y  her  son  Ninyas  5  and  Sardanapalus, 
the  last  of  the  Assyrian  monarchs,  and  more  effeminate 
than  a  ^voman.  After  his  de.ath  the  Assyrian  empire 
was  split  into  three  separate  kingdoms,  viz.  the^Median, 
Assyrian,  and  Babylonian.  The  lirst  king  ot  the  Me¬ 
dian  kingdom  was  Arbaces  ;  and  this  kingdom  lasted 
till  the  time  of  Astvages,  who  was  subdued  and  divested 
of  his  kingdom  by  Cyrus. 

In  the  lime  of  Cyrus  there  arose  a  new  and  second 
monarchy  called  the  Persian,  wliicli  stood  upwards  ot 
200  years  from  Cyrus,  whose  reign  began  A.  M.  3468, 
to  Darius  Codomannus,  who  was  conquered  by  Alex¬ 
ander,  and  the  empire  translated  to  the  Greeks  A.  M. 
2674. — The  first  monarcli  was  Cyrus,  founder  of  the 
<  mpirc.  2.  Caml)vses,  the  son  of  Cyrus.  3.  Smer- 
dis.  4.  Darius,  the  son  of  Hystaspis,  who  reigned 
;2i  years  before  Christ.  5.  Xerxes,  who  reigned  485 
years  before  Christ.  6.  Artaxerxes  Longimanus,  who 
reigned  464  years  before  Christ.  7*  Xerxes,  the  se¬ 
cond.  8.  Ochus,  or  Darius,  called  Nothus,  424 
years  before  Christ.  9.  Artaxerxes  Mnemon,  405 
years  before  Christ,  i  o.  Artaxcr.xes  Ochus,  359  years 
before  Christ.  it.  Arses,  338  years  before  Christ. 

1  2.  l.)ariu.s  Codomannus,  336  years  before  Clirlst,  wdio 
was  defeated  by  Alexander  the  Great,  and  deprived 
of  his  kingdom  and  lite  aliout  331  years  licfore  Christ: 
the  dominion  of  J'ersia  after  his  death  was  translated  to 
the  Greeks. 

The  third  monarchy  was  the  Grecian.  As  Alex¬ 
ander,  when  he  died,  did  not  declare  who  should  suc¬ 
ceed  him,  there  started  up  as  many  kings  as  there  were 
commanders.  At  first  they  governed  the  provinces 
that  w’erc  divided  among  them  under  the  title  of  vice¬ 
roys  ;  but  when  the  family  of  Alexander  the  Great 
was  extinct,  they  took  upon  them  the  name  of  kings. 
Hence,  in  process  of  time,  the  whole  empire  of  Alex¬ 
ander  produced  four  distinct  kingdoms,  viz.  i.  The 
.\raccdonian  j  the  kings  of  which,  after  Alexander, 
were  Anlipater,  Cassander,  Demetrius  Poliorcetes,  Sc- 
leucus  Nlcanor,  Meleager,  Antigonus  Doson,  Philip, 
and  Perseus,  under  whom  the  Macedonian  kingdom 
was  reduced  to  the  form  of  a  Roman  province.  2.  'J’lie 
Asiatic  kingdom,  which  upon  the  death  of  Alexander 
fell  to  Antigonns,  comprehending  that  country  now 
called  Natolia,  together  with  some  other  regions  be¬ 
yond  Mount  Taurus.  From  this  kingdom  proceeded 
two  lesser  ones,  viz.  that  of  Pergamus,  whose  last  king, 
Attalus,  appointed  the  Roman  people  to  be  his  heir  j 
and  Pontus,  reduced  by  the  Romans  into  tlie  form  of  a 
province,  when  tliey  had  sdbdued  the  last  king,  Mith- 
fidates.  3.  The  Syrian,  of  whose  twenty-two  kings  the 
most  celebrated  were*  Seleucus  Nicanor,  founder  of 
,  4 


kingdom  j  Antiochus  Deus  j  Autioclius  the  Great-;  Monarch' 
Antiochus  Epiplianes  ;  and  Tigranes,  who  ^vas  con-  || 
quered  by  the  Romans  under  Pompey,  and  Syria  re-  Monasten 
duced  into  the  form  of  a  Roman  province.  4.  The  , 
Egyptian,  which  was  formed  by  the  Greeks  in  Egypt, 
and  flourished  near  240  years  under  I2  kings,  the  prin¬ 
cipal  of  whom  were,  Ptolemy  Lagus,  its  founder  ;  Pto¬ 
lemy  Phlladelphus,  founder  of  the  Alexandrian  library; 
and  Queen  Cleopatra,  wlio  was  overcome  by  Augustus, 
in  consequence  of  which  Egypt  was  added  to  the  domi¬ 
nion  of  the  Romans. 

.  The  fourth  monarchy  was  the  Roman,  which  lasted 
•244  years,  from  the  building  of  the  city  until  the  time 
when  the  royal  power  was  abrogated.  The  kings  of 
Rome  were  Romulus,  its  founder Numa  Pompllius  ; 

Tullus  Ilostllius;  Ancus  IMartius;  Tarquinlus  Pris- 
cus ;  Servins  Tullius;  and  Tarquln  the  Proud,  who 
was  l)anisbed,  and  with  whom  terminated  the  regal 
power.  * 

There  seems  in  reality  no  necessity  to  make  the 
Medcs,  Persians,  and  Greeks,  succeed  to  the  whole 
power  of  the  Assyrians,  to  multiply  the  number  of 
the  monarchies.  Jt  was  the  same  empire  still ;  and 
the  several  changes  tliat  happened  in  it  did  not  consti¬ 
tute  difi’eient  monarchies.  Thus  the  Roman  empire 
was  successively  governed  by  princes  of  different  na¬ 
tions,  vet  without  any  new  monarchy  being  formed 
therebv.  Rome,  therefore,  may  be  said  to  have  imme¬ 
diately  succeeded  Babylon  in  the  empire  of  the  world. 

See  Empire. 

Of  monarchies  some  are  absolute  and  despotic,  where 
the  will  of  the  monarch  is  uncontroulable ;  others  are 
limited,  where  the  prince’s  authority  is  restrained  by 
laws,  and  part  of  the  supreme  power  lodged  in  other 
hands,  as  in  Britain.  See  Government. 

Some  monarchies  again  are  hereditary,  where  the 
succession  devolves  immediately  from  father  to  son  ; 
and  others  are  elective,  where,  on  the  death  of  the 
monarch,  bis  successor  is  appointed  by  election,  as  in 
Poland. 

Fifth-Mos.tncnY  Men,  in  the  ecclesiastical  history 
of  England,  were  a  set  of  wronged-licaded  and  turbu- 
/  lenkenthuslasts  who  arose  in  the  time  of  Cromwell,  anff 
who  expected  Christ’s  sudden  appearance  upon  earth  to 
establish  a  new  kingdom ;  and,  acting  in  consequence 
of  this  illusion,  aimed  at  the  subversion  of  all  human 
government. 

MONARDA,  Indian  IIorehound,  a  genus  of 
plants  belonging  to  the  diandric  class ;  and  in  the  natu¬ 
ral  method  ranking  under  the  42d  order,  Vcrticillatce. 

See  Botany  Indcs. 

MONASTERE VAN,  a  post  town  of  Ireland,  in 
the  county  of  Kildare  and  province  of  Leinster,  36 
miles  from  Dublin,  so  called  from  a  magnificent  abbey 
which  was  founded  here,  in  which  St  Evan  in  the  be¬ 
ginning  of  the  ytli  century  placed  a  number  of  monks 
from  South  Munster,  and  which  had  the  privilege  of 
being  a  sanctuary.  The  consecrated  hell,  which  be¬ 
longed  to  this  saint,  was  on  solemn  trials  sworn  upon 
by  the  whole  tribe  of  the  Eoganaclits,  and  was  always 
committed  to  tlie  care  of  the  Mac  Evans,  hereditary 
chief  justices  of  Munster.  The  abbot  of  this  Iiouse  sat  as- 
a  baron  in  parliament. — At  the  general  suppression  of 
monasteries^  this  abbey  was  granted  to  Lord  Audley, 
who  assigned  it  to  Viscount  Ely.  It  afterwards  came. 
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Monastcrc*  into  the  family  of  Moor,  eai'ls  of  Drogheda,  and  has 
MoOTUcrv  beautifully  repaired  by  the  present  Lord  Drogheda, 

'  still  wearing  the  venerable  appearance  of  an  abbey. 

There  is  a  nursery  at  Monasterevan  for  the  charter 
schools  of  the  province  of  Leinster  ;  and  the  grand  ca¬ 
nal  has  been  carried  up  to  this  town  from  Dublin,  since 
which  It  has  been  much  improved  and  enlarged  with 
several  new  buildings. 

MONASTERY,  a  convent  or  house  built  for  the 
reception  of  religious  j  whether  it  be  abbey,  priory, 
nunnery,  or  the  like. 

Mokastery  Is  only  properly  applied  to  the  houses 
of  monks,  mendicant  friars,  and  nuns.  The  rest  are 
more  properly  called  religious  houses.  For  the  origin 
of  monasteries,  see  Monastic  and  Monk. 

Tlie  houses  belonging  to  the  several  religious  orders 
which  obtained  in  England  and  Wales  were,  cathe¬ 
drals,  colleges,  abbeys,  priories,  preceptories, ,  com- 
mandries,  hospitals,  friaries,  hermitages,  chantries, 
and  free  chapels.  These  were  under  the  direction  and 
management  of  various  officers.  The  dissolution  of 
hou.ses  of  this  kind  began  so  early  as  the  year  1312, 
when  the  Templars  were  suppressed  j  and  in  1323  their 
lands,  churches,  advowsons,  and  liberties,  here  in  Eng-^ 
land,  were  given  by  17  Ed.  II.  st.  3.  to  the  prior  and 
brethren  of  the  hospital  of  St  John  at  Jerusalem.  In  the 
years  1390,  1437,  1441,  1459,  1497,  1505,  1508,  and 
1515,  several  other  houses  were  dissolved,  and  their 
revenues  settled  on  different  colleges  in  O.xford  and 
Cambridge.  Soon  after  the  last  period.  Cardinal  Wol- 
sey,  by  license  of  the  king  and  pope,  obtained  a  dis¬ 
solution  of  above  30  religious  houses  for  the  founding 
and  endowing  his  'colleges  at  Oxford  and  Ipswich. 
About  the  same  time  a  bull  was  granted  by  the  same 
pope  to  Cardinal  M  olsey  to  suppress  monasteries,  where 
there  were  not  above  six  monks,  to  the  value  of  8coo 
ducats  a-year,  for  endowing  Windsor  and  King’s  Col¬ 
lege  in  Cambridge  ;  and  two  other  bulls  were  granted 
to  Cardinals  Wolsey  and  Campelus,  where  there  were 
less  than  twelve  monks,  and  to  annex  them  to  the 
greater  monasteries  ;  and  another  bull  to  the  same  car¬ 
dinals  to  inquire  about  abbeys  to  be  suppressed  in  or¬ 
der  to  be  made  cathedrals.  Although  nothing  ap¬ 
pears  to  have  been  done  In  consequence  of  these  bulls, 
the  motives  which  induced  Wolsey  and  many  others 
to  suppress  these  houses  was  the  desire  of  promoting 
learning;  and  Archbishop  C ran mer  engaged  in  it  with 
a  view  of  carrying  on  the  Reformation.  There  were 
other  causes  that  concurred  to  bring  on  their  ruin  ; 
many  of  the  religious  were  loose  and  vicious ;  the 
monks  were  generally  thought  to  be  in  their  hearts 
attaclicd  to  the  pope’s  supremacy ;  their  revenues 
were  not  employed  according  to  tiie  intent  of  the  do¬ 
nors  ;  many  cheats  in  linages,  feigned  miracle.s,  and 
counterfeit  relicks,  had  been  discovered,  which  brought 
the  monks  Into  disgrace  ;  the  Observant  friars  had  op¬ 
posed  the  king’s  divorce  from  Queen  Catharine  ;  ami 
these  circumstances  operated,  in  concurrcnct  with  the 
king’s  want  of  a  supply  and  tlie  people’s  desire  to  save 
their  money,  to  forward  a  motion  in  parliament,  that 
in  order  to  support  the  king’s  state  and  supply  his 
wants,  all  the  religious  houses  might  be  conferred  up¬ 
on  the  crown  which  were  not  able  to  spend  above  20cl. 
a-year;  and  an  act  was  passed  for  that  purpose  27 


Hen.  VIII.  c.  28.  By  this  act  about  380  houses  were  ,\Tona*^t' r>. 

dissolved,  and  a  revenue  of  30,000!.  or  32,000!.  a-year  — v - 

came  to  tlie  crown;  besides  about  lOOjOOoEin  plate 
and  jewels.  The  suppression  of  these  houses  occasion¬ 
ed  discontent,  and  at  length  an  open  rebellion  ;  when 
this  was  appeased,  the  king  resolved  to  suppress  the 
rest  of  the  monasteries,  and  appointed  a  new  visita¬ 
tion  :  which  caused  the  greater  abbeys  to  be  surren¬ 
dered  apace;  and  it  was  enacted  by  31  Henry  VIII 
c.  13.  that  all  monasteries,  &c.  which  have  been  sur¬ 
rendered  since  the  4th  of  February,  in  the  27th  year 
of  his  majesty’s  reign,  and  which  hereafter  shall  be  sur¬ 
rendered,  shall  be  vested  in  the  king.  The  knights  of 
St  John  ol  Jerusalem  w’ere  also  suppressed  by  the  32 
Henry  VIII.  c.  24.  The  suppression  of  these  greater 
houses  by  these  tCto  acts  produced  a  revenue  to  the 
king  of  above  iOO,OCol.  a-year,  besides  a  large  sum  in 
plate  and  jewels.  The  last  act  of  dissolution  in  this 
king’s  reign  was  the  act  of  37  Henrv  VIII.  c.  4. 
for  dissolving  colleges,  free  chapels,  chantries,  &c. 
which  act  was  farther  enforced  by  i  Edw.  VI.  c.  14. 

By  this  act  were  suppressed  90  colleges,  1 10  hospitals,, 
and  2374  chantries  and  free  chapels.  The  number  of 
houses  and  places  suppressed  from  first  to  last,  so  far  as 
any  calculations  appear  to  have  been  made,  seems  to  be 
as  follow : 


Of  lesser  monasteries,  of  which  we  have  the  va- 


luation. 

37+ 

Of  greater  monasteries. 

1 86 

Belonging  to  the  hospitallei's. 

48 

(.’nlleges. 

90 

Hospitals, 

1  to 

Chantries  and  free  chapels. 

2374 

, 

Total  3182 

Besides  tlie  friars  houses  and  those  suppressed  by  Wol¬ 
sey,  and  many  small  houses  of  which  we  have  yo  parti¬ 
cular  account. 


The  sum  total  of  the  clear  yearly  revenue  of  the 
several  houses  at  the  time  of  their  dissolution,  of  which 


we  have  any  account,  seems  to  be  as 
Of  the  greater  monasteries,  1j. 

follow  ; 
104,919 

JJ 

A ; 

Of  all  those  of  the  lesser  monasteries 
of  which  we  have  the  valuation, 

29,702 

1 

10^ 

Knights  hospitallers  head  house  in 
London, 

2385 

12 

8 

We  have  the  valuation  of  only  28  of 
their  houses  in  the  country. 

3026 

.9 

i 

Friars  houses  of  which  wc  have  the 
valuation. 

m  •  1 

/  0  ‘ 

2 

ol 

Total  L. 140,784  19  3J^ 

If  proper  a'lowunccs  are  made  tor  the  les-icr  monaste¬ 
ries  and  houses  not  included  in  this  estimate,  and  for 
the  [date,  &.C.  which  came  into  the  haniN  ot  the  king 
by  the  dissolution,  and  for  the  value  of  money  at  that 
time,  which  was  at  least  six  times  as  much  as  at  pre¬ 
sent,  and  also  conndc'r  that  the  estimate  of  the  lands 
was  generallv  supposed  to  be  much  under  the  real  worth, 
we  must  conclude  their  whole  revenues  to  have  beer, 
immense. 

It  does  not  appear  that  any  computation  huth  been 
made  of  the  number  of  persons  contained  in  the  rcligi- 
ou."  louse 


MON  [3 

Moaartery,  Those  of  the  lesser  tnon’asteries  dissolved  by  27 
Monastic.  Hen.  VIII.  were  reckoned  at  about  10,000 

■'  If  we  suppose  the  colleges  and  hospitals  to  have 
contained  a  proportionable  number,  these  will 
make  about  .  -  .  5347 

If  we  reckon  the  number  In  the  greater  mona¬ 
steries,  according  to  the  proportion  of  their 
revenues,  they  will  be  about  35,000  ;  but 
as  probably  they  had  larger  allowances  In 
proportion  to  their  number  than  those  of 
the  lesser  monasteries,  if  we  abate  upon  that 
account  5000,  they  will  then  be  -  30,000 

One  for  each  chantry  and  free  chapel,  -  2374 

Total,  47,721 

But  as  there  were  probably  more  than  oue  person  to 
officiate  in  several  of  the  free  chapels,  and  there  were 
other  houses  which  are  not  included  within  this  calcu¬ 
lation,  perhaps  they  may  be  computed  In  one  general 
estimate  at  about  50,000.  As  there  were  pensions 
paid  to  almost  all  those  of  the  greater  monasteries,  the 
king  did  not  immediately  come  into  the  full  enjoy¬ 
ment  of  tlieir  whole  revenues;  however,  by  means  of 
what  he  did  receive,  he  founded  six  new  bishoprics, 
vi?..  those  of  AVestrainster  (which  was  changed  by 
Queen  Elizabeth  into  a  deanery,  with  twelve  prebends 
and  a  school),  Peterborough,  Chester,  Gloucester, 
Bristol,  and  Oxford.  And  in  eight  other  sees  he 
founded  deaneries  and  cliapters,  by  converting  the 
priors  and  monks  Into  deans  and  prebendaries,  viz. 
Canterbury,  Winchester,  Durham,  AA'orcester,  Roche¬ 
ster,  Norwich,  Ely,  and  Carlisle.  He  founded  also  the 
colleges  of  Christ-church  in  Oxford  and  Trinity  in 
Cambridge,  and  finished  King’s  college  there.  He 
likewise  founded  professorships  of  divinity,  law,  physic, 
and  of  the  Jlcbrew  and  Greek  tongue.®,  in  both  the 
said  universities.  He  gave  the  house  of  Greyfriars  and 
St  Bartholomew’s  hospital  to  the  city  of  London,  and  a 
perpetual  pen.sion  to  the  poor  knights  of  Windsor,  and 
laid  out  great  sun>s  In  building  and  fortifying  many 
ports  in  the  channel.  It  is  observable,  upon  the  whole, 
that  the  dissolution  of  these  houses  was  an  act,  not  of 
the  church,  but  of  the  state  •,  in  the  period  preceding 
the  Reformation,  by  a  king  and  parliament  of  the 
Roman  catholic  communion  in  all  points  except  tlie 
king’s  supremacy  j  to  which  the  pope  himself,  by  his 
bulls  and  licenses,  had  led  the  way. 

MONASTIC,  something  belonging  to  monk.s,  or 
the  monkish  life.  The  monastic  profession  is  a  kind 
ol  civil  death,  which  in  all  worldly  matters  has  the 
same  effect  with  the  natural  death.  The  council  of 
T'rent,  S:c.  fix  sixteen  years  for  the  age  at  which  a 
person  may  be  admitted  into  the  monastical  state. 

St  Anthony  is  the  person  who,  in  the  fourth  century, 
first  instituted  the  monastic  life  j  as  St  Pachomius, 
in  the  .same  century.  Is  said  to  have  first  set  on  foot  the 
coenobitic  life,  ?.  c.  regular  communities  of  religious. 
In  a  short  time  the  deserts  of  Egypt  became  Inhabited 
with  a  set  of  solitaries,  who  took  upon  them  tlie  monastic 
profes.sion.  •  St  Basil  carried  the  monkish  humour  into 
the  east,  where  he  composed  a  rule  which  afterwards 
obtained  through  a  great  part  of  the  west. 

In  the  nth  centui’y  the  monastic  discipline  was 
grown  very  remiss.  St  Odo  first  began  to  retrieve  it 
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In  the  monastery  of  Cluny  j  that  monastei7,  by  the  MonastU 
conditions  of  its  erection,  was  put  under  the  immediate  || 
protection  of  the  holy  see  j  with  a  prohibition  to  all 
powers,  both  secular  and  ecclesiastical,  to  disturb  the  . 
monks  in  the  possession  of  their  ellects  or  the  election  of 
their  abbot.  In  virtue  hereof  they  pleaded  an  exemp¬ 
tion  from  the  jurisdiction  of  the  bishop,  and  extended 
this  privilege  to  all  the  houses  dependent  on  Cluny. 

This  made  the  first  congregation  of  several  houses, 
under  one  chief  immediately  subject  to  the  pope,  so 
as  to  constitute  one  body,  or,  as  they  now  call  it,  one 
religious  order.  Till  then,  each  monastery  rvas  inde¬ 
pendent  and  subject  to  the  bishop.  See  Monk. 

MONDA,  or  Munda,  in  Ancient  Geography,  a 
river  of  Lusitania,  running  mid-way  from  east  to  west 
into  the  Atlantic,  betw'een  the  Durius  and  Tagus,  and 
washing  Conlmbrica.  Now  the  Mondego,  a  river  of 
Portugal,  which  running  by  Coimbra,  falls  into  the 
Atlantic,  30  miles  below  it. 

MONDAA,  the  second  day  of  the  week,  so  called 
as  being  anciently  sacred  to  the  moon  •,  q.  d.  moon-day. 

MONDOVI,  a  considerable  town  of  Italy',  in 
Piedmont  j  with  a  citadel,  university,  and  bishop’s 
see.  It  belongs  to  the  king  of  Sardinia,  Is  large  and 
populous,  and  is  seated  in  E.  Long.  7.  4c.  N.  Lat. 

44-  33- 

MONEMUGI,  an  empire  in  the  south  of  Africa, 
has  Zanguebar  on  the  e.ast,  Monomotapa  on  the  south, 
Motamba  and  Makoko  on  the  west,  and  Abyssinia  on 
the  north  and  partly  to  the  east,  though  its  boundaiic.s 
that  way  cannot  be  ascertained.  It  is  divided  into  the 
kingdoms  of  Miijaco,  Makoko  or  Ansiko,  GIngiro, 
Cambate,  Alaba,  and  Monemugi  Proper.  This  last 
lies  in  the  middle  of  the  torriil  zone,  and  about  the 
equinoctial  line,  south  of  Makoko,  west  of  Zangueb.ar, 
north  of  Monomotapa,.  and  east  of  Congo  and  of  the 
noi  thcrn  parts  of  Monomotapa.  The  countiw  known, 
abounds  with  gold,  silver,  copper  mines,  and  elephants. 

The  natives  clothe  themselves  in  silks  and  cottons,  wliich 
they  buy  of  strangers,  and  wear  collars  of  transparent 
amber  beads,  brought  them  from  Cambaya  :  which  beads 
serve  also  instead  of  money  ;  gold  and  silver  being  too 
common,  and  of  little  value  among  them. 

Their  monarch  always  endeavours  to  be  at  peace 
with  the  princes  round  about  him,  and  to  keep  an 
open  trade  with  Quitoa,  Melinda,  and  Mombaza,  on 
the  east,  and  with  Congo  on  the  west :  from  all  whiclr 
places  the  black  merchants  resort  thither  for  gold. 

The  Portuguese  merchants  report,  that  on  the  cast 
side  of  Monemugi  there  is  a  great  lake  full  of  small 
Islands,  abounding  with  all  sorts  of  fowl  and  cattle,  and 
inhabited  by  negroes.  They  relate  also,  that  on  tlm 
main  land  eastward  they  heard  sometimes  the  ringing  of 
bells,  and  that  one  could  observe  buildings  very  much  " 
like  churches  ;  and  that  from  these  parts  came  men  of 
a  brown  and  tawney  complexion,  who  traded  with  those 
islanders,  and  with  the  people  of  INIonemugi.  This 
country  abounds  in  palm  wine,  oil,  and  honey.  ' 

MONETARIUS,  or  Monever,  a  name  which 
antiquaries  and  medallists  give  to  those  who  struck  the 
ancient  coins  or  moneys. 

Many  of  the  old  Roman,  &c.  coins  havR;  the  name 
of  the  monefarius,  either  written  at  length,  or  at  least 
the  initial  letters  of  it.  See  Medae. 
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Money. 


Money,  a  piece  of  matter,  commonly  metal,  to 
which  public  authority  has  affixed  a  certain  value 
and  weight  to  serve  as  a  medium  in  commerce.  See 
Coin,  Commerce,  Medals,  and  Bank  ;  also  the  ar¬ 
ticles  Banking,  Coinage,  and  Exchange,  in  the 
Supplement. 

Money  is  usually  divided  Into  real  or  effective^  and 
imaginaj'y  or  money  of  account, 

I.  Real  Money. 

I.  Hiitory  of  real  money.  Real  money  Includes  all 
coins,  or  species  of  gold,  silver,  copper,  and  the  like ; 
which  have  course  in  common,  and  do  really  exist. 
Such  are  guineas,  pistoles,  pieces  of  eight,  ducats,  fee. 

Real  money,  civilians  observe,  has  three  essential 
qualities,  viz.  matter,  form,  and  weight  or  value. 

For  the  matter,  copper  is  that  thought  to  have  been 
first  coined  ;  afterwards  silver;  and  lastly  gold,  as  be¬ 
ing  the  most  beautiful,  scarce,  cleanly,  divisible,  and 
pure  of  all  metals. 

Tlie  degrees  of  goodness  are  expressed  In  gold  by 
carats  ;  and  In  silver  by  pennyweights,  &c.  For  there 
are  several  reasons  for  not  coining  them  pure  and  with¬ 
out  alloy,  viz.  the  great  loss  and  expence  in  refining 
them,  the  necessity  of  hardening  them  to  make  them 
more  durable,  and  the  scarcity  of  gold  and  silver  in 
most  countries.  See  Alloy. 

Among  the  ancient  Britons,  Iron  rings,  or,  as  some 
say,  iron  plates,  were  used  for  money  ;  among  the  Lace¬ 
daemonians,  iron  bars  quenched  with  vinegar,  that  they 
might  not  serve  for  any  other  use.  Seneca  observes, 
that  there  was  anciently  stamped  money  of  leather,  cm  i- 
um  forma  ptihUca  intprasum.  And  the  same  thing  was 
put  in  practice  by  Frederic  II.  at  the  siege  of  Milan  ;  to 
say  nothing  of  an  old  tradition  among  oui-selves,  that  in 
the  confused  times  of  the  barons  wars  the  like  was 
done  in  England  :  but  the  Hollanders,  we  knew,  coined 
great  quantities  of  pasteboard  in  the  vear  1574. 

As  to  the  form  of  money.  It  has  been  more  various 
than  the  matter.  Under  this  arc  comprehended  the 
weight,  figure,  impression,  and  value. 

For  the  impression,  the  Jews,  though  they  detested 
images,  yet  stamped  on  the  one  side  of  their  shekel  the 
golden  pot  .which  held  the  manna,  and  on  the  other 
Aaron’s  rod.  The  Dardans  stamped  two  cocks  fight¬ 
ing.  The  Athenians  stamped  their  coins  with  an  owl, 
or  an  ox  ;  whence  the  proverb  ou  bribed  lawyers.  Bos 
in  lingua.  They  of  ^Ligina,  with  a  tortoise  ;  whence, 
that  other  saying,  Virtutem  et  sapientiam  vincunt  testu- 
flines.  Among  the  Romans,  the  monetarll  sometimes 
impressed  the  images  of  men  that  had  been  eminent  in 
their  families  on  the  coins  ;  but  no  living  man’s  head 
was  ever  stam|>cd  on  a  Roman  coin  till  after  the  fall  of 
the  commonwealth.  From  that  time  they  bore  the  em¬ 
peror’s  head  on  one  side.  From  this  time  the  practice 
of  stamping  the  prince’s  image  on  coins  has  obtained 
anjong  all  civilized  nations  ;  the  Turks  and  other  .Ma¬ 
hometans  alone  excepted,  who,  in  detestation  of  iniages, 
inscribe  only  the  prince’s  name,  with  the  year  of  the 
transmigration  of  their  prophet. 

As  to  the  figure,  it  is  either  round  as  in  Britain  ; 
multangular  or  irregular,  as  in  Spain ;  sejuarc,  as  in 


some  parts  of  the  Indies ;  or  nearly  globular,  as  in  Money, 
most  of  the  rest.  ' 

After  the  arrival  of  the  Romans  in  this  island,  the 
Britons  imitated  them,  coining  both  gold  and  silver 
with  the  images  ol  their  kings  stamped  on  them.  Mhen 
the  Romans  had  subdued  the  kings  of  the  Britons,  they 
also  suppressed  their  coins,  and  brought  in  their  own  ; 
which  were  current  here  from  the  time  of  Claudius  to 
that  of  Valentinian  the  A^ounger,  about  the  space  of 
500  years. 

Mr  Camden  obseiwes,  that  the  most  ancient  English 
coin  he  had  known  was  that  of  Ethelbert  king  of  Kent, 
the  first  Christian  king  in  the  island  ;  in  whose  time  all 
money  accounts  begin  to  pass  by  the  names  of  pounds, 
s/tHlings,  pe7ice,  and  mancuses.  Pence  seems  borrowed 
from  the  Latin  pecunia,  or  rather  from  pendo,  on  account 
of  its  just  weight,  which  was  about  threepence  of  our 
money.  These  were  coai-sely  stamped  with  the  king’s 
image  ou  the  one  side,  and  either  the  mint  master’s,  or 
the  city’s  where  it  was  coined,  on  the  other.  Five  of 
these  pence  made  their  schilling,  probably  so  called 
from  scilingtis,  which  the  Romans  used  for  the  fourth 
part  of  an  ounce.  Forty  of  these  schillings  made  their 
pound  ;  and  400  of  these  pounds  were  a  legacy,  or  por¬ 
tion  for  a  king’s  daughter,  as  appears  by  the  last  will 
of  King  Alfred.  By  these  names  they  translated  all 
sumsof  money  in  their  Old  English  testament;  talents  by 
pundcs  ;  Judas’s  thirty  pieces  of  silver  by  thirtig  scitlin- 
ga;  tribute  money,  hy pennining ;  the  mite  by  feorlhling. 

But  it  must  be  observed,  they  had  no  other  1  eal  mo¬ 
ney,  but  pence  only ;  the  rest  being  imaginary  moneys,  i. 
e.  names  of  numbers  or  weights.  Thirty  of  these  pence 
made  a  mancus,  which  some  take  to  be  the  same  with  a 
mark;  manca,  as  appears  by  an  old  MS.  was  quinta 
pars  vncice.  These  mancas  or  mancuses  were  reckoned 
both  in  gold  and  silver.  For  In  the  year  68o  we  read 
that  Ina  king  of  the  West  Saxons  oblige<l  the  Kentlsh- 
men  to  buy  their  peace  at  the  price  of  30,000  mancas  of 
gold.  In  the  notes  on  King  Canute’s  laws,  we  find  this 
distinction,  thatwmwcM^fZ  was  as  much  as  a  mark  of  silver, 
and  manca,  a  square  piece  of  gold,  valued  at  30  pence. 

The  Danes  introduced  a  way  of  reckoning  money  by 
ores,  per  oras,  mentioned  in  Domesday  book  ;  but  whe¬ 
ther  they  were  a  several  coin,  or  a  certain  sum,  does  not 
plainly  appear.  This,  however,  may  be  gathered  from 
the  .Ibbey  book  of  Burton,  that  ;:o  ores  were  equival¬ 
ent  to  two  marks.  They  had  also  a  gold  coin  called  by- 
rantifti  ,  ov  hi%ant,  as  being  coined  at  Constantinople, 
then  called  Ryzantium.  'I'he  value  of  which  coin  is  not 
only  now  lost,  but  was  so  entirely  forgot  cvm  in  the 
time  of  King  Edward  III.  that  whereas  the  bishop  of 
Norwich  was  fined  a  byzantiue  of  gold  to  be  paid  the 
abbot  of  St  Edmund’s  Bury  for  infringing  his  liberties 
(as  it  had  becnciiactid  by  parliament  in  the  time  ol  the 
Conquci-or),  no  man  tin  n  living  could  tell  how  nnich  it 
was  ;  so  it  was  referred  to  the  king  to  rate  how  much 
he  hould  pay.  Which  is  the  more  uniu  countable,  be¬ 
cause  but  ICO  years  before,  20C,r bezants  were  ex¬ 
act!  il  by  the  soIJan  for  the  r.insom  of  St  Louis  of 
Fr.ince  :  which  were  then  valued  at  1 ;  ,OOc;  livri  . 

Though  the  coining  of  nioncv  1m-  a  -pcci.il  pniropa- 
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pvrontv.  of  the  king,  yet  the  ancient  Saxon  princes  com- 
niunicatcd  it  to  their  subjects  ;  insomuch  that  in  every 
good  town  there  was  at  least  one  mint;  but  at  Lon¬ 
don  eight  j  at  Cunterbui  y  four  for  the  king,  two  for 
the  archbishop,  one  for  the  abbot  at  Winchester,  six  at 
llochester,  at  Hastings  two,  &c. 

'i'he  Noi-nian  kings  continued  the  same  custom  of 
coining  only  pence,  with  tlie  prince’s  image  on  one 
side,  and  on  the  other  tlie  name  of  the  city  where  it 
was  coined,  with  a  cross  so  deeply  Impressed,  that  it 
might  be  easily  parted  and  broke  into  two  halves,  which, 
so  broken,  they  called  halfpence ;  or  into  four  j)arts, 
,  which  they  c-A\cA  four  tilings  or  farthings. 

In  the  time  of  King  Richard  1.  money  coined  In  the 
east-parts  of  Gn  many  came  in  special  request  in  Eng¬ 
land  on  account  of  its  purity,  and  was  called  casterling 
•money,  as  all  tlie  inhabitants  of  those  parts  were  called 
Easterlings.  And  shortly  after,  some  of  ithose  people 
skilled  in  coining  were  sent  for  hither,  to  bring  the  coin 
to  perfection  j  which  since  has  been  called  sterling  for 
.  Easterling.  See  Sterling. 

King  Edward  1.  who  first  adjusted  the  measure  of 
an  ell  by  the  length  of  his  arm,  herein  imitating  Charles 
the  Great,  was  the  first  also  who  established  a  certain 
standard  tor  the  coin,  which  is  expressed  to  this  effect 
by  Greg.  Rockley,  mayor  of  London,  and  mint  ma¬ 
ster,— •“  A  pound  of  money  contalneth  twelve  ounces  : 
in  a  pound  there  ought  to  be  eleven  ounces,  two  east- 
crlings,  and  one  farthing  j  the  rest  alloy.  The  said 
pound  ought  to  weigh  twenty  shillings  and  three  pence 
in  account  and  weight.  The  ounce  ought  to  weigh 
twenty  pence,  and  a  penny  twenty-four  grains  and  a 
halt.  Note,  Tliat  eleven  ounces  twm  pence  sterling 
ought  to  be  of  pure  silver,  called  leaf  silver-,  and  the 
minter  must  arid  ot  other  weight  seventeen  pence  half¬ 
penny  farthing,  if  the  silver  he  so  pure.” 

About  tlj£  year  1320,  tlie  states  of  Europe  first  began 
to  coin  gold  ;  and  among  the  rest,  our  King  Edward 
HI.  The  fi  rst  pieces  he  coined  were  called  ftor-enccs, 
as  being  coined  by  Florentines  :  afterwards  he  coined 
nobles  j  then  rose-nobles,  current  at  6s.  8d.  Iialf  nobles 
called  half  pennies,  at  3s.  4d.  of  gold  5  and  quarters  at 
2od,  called  /or//////o.y  of  gold.  The  succeeding  kings 
coined  rose-nobles,  and  double  rose-nobles,  great  so¬ 
vereigns,  and  half  Henry  nobles,  angels,  and  shillings. 

King  James  I.  coined  units,  double  crowns,  Britain 
crowns  ;  then  crowns,  half-crowns,  &c, 

2.  Comparative  value  of  Money  and  Commodities  at 
different  periods.  The  English  money,  though  the  same 
names  do  by  no  means  correspond  with  the  same  quan¬ 
tity  of  precious  metal  as  formerly,  has  not  changed  so 
much  as  the  money  of  most  other  countries'.  From  the 
time  ot  illiam  the  Conqueror,  the  proportion  between 
the  pound,  the  shilling,  and  the  penny,  seems  to  have 
been  uniformly  the  same  as  at  present. 

Edward  III.  as  already  mentioned,  Avas  the  first  of 
nur  kings  that  coined  any  gold  j  and  no  copper  was 
coined  hy  authority  betore  James  I.  These  pieces 
were  not  called  farthings,  hut  fai'thing  tokens,  and  all 
people  were  at  liberty  to  take’ or  refuse  them.  Before 
the  time  of  Edward  HI.  gold  was  exchanged,  like 
any  otlier  commodity,  by  its  weight  ;  and  before  the 
time  of  James  I.  copper  was  stamped  by  any  one  person 
who  chose  to  do  it. 

In  the  years  712  and  727,  a  ewe  and  lamb  ivere 


rated  at  is.  Saxon  money  till  a  fortnight  after  Easter.  Mosey. 
Betiveen  the  years  900  and  1000,  two  hydes  of  land,  v— y— 
each  containing  about  120  acres,  vA^ere  sold  for  100 
shillings.  In  1000,  by  King  Ethelred’slavA's,  a  horse  was 
rated  at  30s.  a  mare  or  a  colt  of  a  year  old,  at  20s.  a 
mule  or  young  ass,  at  1 2s.  an  o.x  at  30s.  a  cow  at  24s.  a 
swine  at  8d.  a  sheep  at  is.  In  1043,  a  quarter  of 
AA^heat  was  sold  for  6od.  Hence  it  is  computed,  that 
in  the  Saxon  times  there  aaws  ten  times  less  money, 
in  proportion  to  commodities,  than  at  present.  Their 
nominal  speeie,  therefore,  being  about  three  times  high¬ 
er  than  ours,  the  price  of  every  thing,  according  to  our 
present  language,  must  be  reckoned  thirty  times  cheap¬ 
er  than  it  is  mow. 

In  the  reign  of  William  the  Conqueror,  commodi¬ 
ties  were  ten  times  cheaper  than  they  are  at  present  j 
from  which  we  cannot  help  forming  a  very  high  idea 
of  the  wealth  and  power  of  that  king  ;  for  Jiis  revenue 
was  400,0001.  per  annum,  every  pound  being  equal 
to  that  weight  of  silver,  consequently  the -whole  may 
be  estimated  at  i,200,oool.  of  the  present  computa¬ 
tion  ;  a  sum  which,  considering  the  difl'erent  value  of 
money  between  that  period  and  the  present,  was  equi¬ 
valent  to  1 2,000. oool.  of  modern  estimation. 

The  most  necessaiy  commodities  do  not  seem  to 
liave  advanced  their  price  from  William  the  Conqueror 
to  Richard  I. 

The  price  of  corn  in^the  reign  of  Henry  III.  was 
near  half  the  mean  price  in  our  times.  Bishop  Flcct- 
Avood  has  shown,  that  in  the  year  1 240,  which  was  in 
this  reign,  4I.  13s.  pd.  wasAvorth  about  50I.  of  our  pre¬ 
sent  money.  About  the  latter  end  of  this  reign,  Robert 
dc  Hav,  rector  of  Souldern,  agreed  to  receive  loos.  to 
purchase  to  himself  and  successor  the  annual  rents  of 
5s.  in  full  compensation  of  an  acre  of  corn. 

Butchers  meat,  in  the  time  of  the  gi-eat  scarcity  in 
the  reign  of  EdAvard  II.  Avas,  hy  a  parliamentary  or¬ 
dinance,  sold  three  times  cheaper  than  our  mean  price 
at  present ;  poultry  someAvhat  loAvcr,  because  being  uoAAt 
considered  as  a  delicacy,  it  has  risen  beyond  its  propor¬ 
tion.  The  mean  price  of  corn  at  this  period  AA  as  half  the 
present  value,  and  the  mean  price  of  cattle  one-eighth. 

In  the  next  reign,  Avhich  Avas  that  of  EdAvard  III. 
the  most  necessary  commodities  Avere  in  general  about 
three  or  four  times  cheaper  than  they  arc  at  present. 

In  these  times,  knights,  Avho  served  on  horseback  in 
the  army,  had  2s.  a-day,  and  a  foot  archer  6d.  which 
last  Avould  noAV  be  equal  to  a  croAvn  a-day.  This  pay 
has  continued  nearly  the  same  nominally  (only  that  in 
the  time  of  the  commonAA'ealth  the  pay  of  the  horse 
Avas  advanced  to  2s.  6d.  and  that  of  the  foot  is.  though 
it  Avas  reduced  again  at  the  Restoration),  but  soldiers 
AA’ere  proportionably  of  a  better  rank  formerly. 

In  the  time  of  Heni-y  VI.  corn  was  about  half  Its 
present  value,  other  commodities  much  cheaper.  Bi¬ 
shop  FleetAvood  has  determined,  from  a  most  accurate 
consideration  of  eveiy  circumstance,  that  3I.  in  this 
reign  Avas  equivalent  to  28I.  or  30I.  now. 

In  the  time  of  Henry  VII.  many  commodities 
were  three  times  as  chca])  here,  and  in  all  Europe, 
as  they  are  at  present,  there  having  been  a  great  in¬ 
crease  of  gold  and  silver  in  Europe  since  his  time  oc¬ 
casioned  by  the  discovery  of  America. 

'I'he  commodities  Avhosc  price  has  risen  the  most 
since  before  the  time  of  Henry  VII.  arc  butchers,  meat, 
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Money,  fowls,  and  iish,  especially  tlic  latter.  And  the  reason 
'  why  corn  was  always  much  dearer  in  proportion  to 
other  eatables,  according  to  their  prices  at  present,  is, 
that  in  early  times  agriculture  was  little  understood. 

^  It  required  more  labour  and  expence,  and  was  more 
precarious  than  it  is  at  present.  Indeed,  notwith¬ 
standing  the  high  price  of  corn  in  the  times  we  are 
speaking  of,  the  raising  of  it  so  little  answered  the  ex¬ 
pence,  that  agriculture  was  almost  universally  quitted 
for  grazing  j  which  was  more  profitable,  notwithstand¬ 
ing  the  low  price  of  butchers  meat.  So  that  there  was 
constant  occasion  for  statutes  to  restrain  grazing,  and  to 
promote  agriculture  j  and  no  efl’ectual  remedy  was  found 
till  the  bounty  upon  the  exportation  of  corn  ;  since 
which,  above  ten  times  more  corn  has  been  raised  in 
this  country  than  before.  ' 

The  price  of  corn  in  the  time  of  James  I.  and  con¬ 
sequently  that  of  other  necessaries  of  life,  was  not 
lower,  but  rather  higher,  than  at  present :  wool  Is  not 
^  two-thirds  of  the  value  it  was  then  \  the  finer  manu¬ 
factures  having  sunk  in  price  by  the  progress  of  art 
and  industry,  notwithstanding  the  increase  of  money. 
Butchers  meat  was  higher  than  at  present.  Prince 
Henry  made  an  allowance  of  near  4d.  per  pound  for 
all  the  beef  and  mutton  used  in  his  family.  This  may 
be  true  with  respect  to  Loudon  •,  but  the  price  of 
butchers  meat  in  the  country,  which  does  not  even 
now  much  exceed  this  price  at  a  medium,  has  certainly 
greatly  increased  of  late  years,  and  particularly  in  the 
northern  counties. 

The  prices  of  commodities  are  higher  In  England 
than  in  France  ;  besides  that  the  poor  people  of  France 
live  upon  much  less  than  the  poor  in  England,  and 
their  armies  are  maintained  at  less  expcnce.  It  is 
computed  by  Mr  Hume,  that  a  British  army  of  20,coo 
men  is  maintained  at  near  as  great  an  expence  as 
60,000  in  France,  and  that  the  English  fleet,  in  the 
war  of  1741,  required  as  much  money  to  support  it 
as  all  the  Roman  legions  in  the  time  of  the  emperors. 
However,  all  that  we  can  conclude  from  this  is,  that 
money  is  much  more  plentiful  in  Europe  at  present 
than  it  was  in  the  Roman  empire. 

In  the  13th  century,  the  common  interest  which  the 
Jews  had  for  their  moHey,  Voltaire  says,  was  20  per 
cent.  But  with  regard  to  this,  we  must  consider  the 
great  contempt  that  nation  was  always  held  in,  the 
large  contributions  they  were  frequently  obliged  to 
pay,  the  risk  they  ran  of  never  receiving  the  piinci- 
pai,  the  frequent  confiscations  of  all  their  effects,  and 
the  violent  persecutions  to  which  they  were  exposed  j 
in  which  circumstances  it  was  impossible  for  them  to 
lend  money  at  all,  unless  for  most  extravagant  inturest, 
and  much  disproportioned  to  its  real  value.  Before 
the  discovery  of  America,  and  the  plantation  ol  our 
colonies,  the  interest  of  money  was  generally  12  jicr 
cent,  all  over  Europe  j  and  it  has  been  growing  gra¬ 
dually  less  since  that  time,  till  it  is  now  generally  about 
four  or  five. 

AVhen  sums  of  money  are  said  to  be  raised  by  a 
whole  people,  in  order  to  form  a  just  estimate  ol  it, 
we  must  take  into  consideration  not  only  the  quantity 
of  the  precious  metal  according  to  the  standard  ol  the 
coin,  ^and  the  proportion  of  the  quantity  ol  coin  to 
the  commodities,  but  also  the  number  and  riches  of 
the  people  who  raise  it  j  for  populous  aud  rich  couu- 
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tries  will  much  more  easily  raise  any  certain  sum  of  Money, 
money  than  one  that  Is  thinly  inhabited,  and  ebiefly  ~ 

by  poor  people.  This  circumstance  greatly  ad<ls  to 
our  sui'prise  at  the  vast  sums  of  money  raised  I)y  M’il- 
liam  the  Conqueror,  who  had  a  revenue  nearly  in  value 
equal  to  i2,ooo,oool.  of  our  money  (allowance  being 
made  for  the  standard  of  coin  and  the  proportion  it 
bore  to  the  commodities),  from  a  counti-y  not  near  so 
populous  or  rich  as  England  is  at  present.  Indeed, 
the  accounts  historians  give  us  of  the  revenues  of  this 
prince,  and  the  treasure  he  left  behind  him,  are  barely 
credible. 

II.  lyuGiNARY  Money,  or  Money  of  Account,  is  that 
wbicli  has  never  existed,  or  at  least  which  does  not 
exist  in  real  specie,  but  is  a  denomination  invented  or 
retained  to  facilitate  the  stating  of  accounts,  by  keep¬ 
ing  them  still  on  a  fixed  footing,  not  to  be  changed, 
like  current  coins,  which  the  authority  of  the  sovereign 
raises  or  lowers  according  to  the  exigencies  of  the  state. 

Of  which  kind  aie  pounds,  livres,  marks,  maravedies, 

&c.  See  the  annexed  Table,  where  the  fictitious  mo¬ 
ney  is  distinguished  by  a  dagger  (t). 

Moneys  of  Account  among,  the  Ancients. — The  Gre¬ 
cians  reckoned  their  sums  of  money  by  drachma,  miner, 
and  talenta.  The  drachma  was  equal  to  7^d.  sterling  ; 

100  drachnije  made  the  ralna,  equal  to  3!.  4s.  yd.  ster¬ 
ling;  60  minse  made  the  talent,  equal  to  r93l.  15s. 
sterling;  hence  100  talents  amounted  to  19,375!.  ster¬ 
ling.  Tlie  mina  aud  talentum,  indeed,  were  dlfl'erent  in 
different  provinces  :  their  proportions  In  Attic  drachms 
are  as  follow :  The  Syrian  mina  contained  25  Attic 
drachms;  the  Ptolemaic  33-}- ;  the  Antiochic  and  Eu- 
hoean  iCO ;  the  Bahylonic  116;  the  greater  Attic  and 
Tyrian  the  ifeginean  and  Rhodian  166-y.  The 

Syrian  talent  contained  15  Attic  mince  ;  the  Ptolemaic 
20  ;  the  Antiochic  60  ;  the  Euboean  60  ;  the  Babylo- 
nic  70 ;  the  greater  Attic  and  Tyrian  80 ;  the  .(L.gi- 
nean  and  Rhodian  too. 

2.  Roman  moneys  of  account  were  the  sestertius  and 
sestertium.  The  sestertius  was  equal  to  id.  3-3q'  ster¬ 
ling.  One  thousand  ot  these  made  the  sestertium, 
equal  to  81.  is.  yd.  2q.  sterling.  One  thousand  ol 
these  sestertia  made  the  dccies  sestertium  (the  adverb 
cewt/i’S  being  always  understood)  equal  108072).  iS'.  4d. 
sterling.  The  decies  sestertium  they  also  called  dccies 
centena  millia  numnium.  C'cnties  sestertium,  or  eenties 
HS,  were  equal  to  80,729!.  3s.  41I.  Millies  US  to 
807,2911.  13s.  4d.  Millies  eenties  HS  to  888,02ol. 

16s,  8d. 

Theory  ok  Money. 

I.  Of  Artificial  or  Material  Monry. 

T.  As  far  back  as  our  accounts  ot  the  transact iuii# 
of  mankind  reach,  we  find  they  had  adopted  the  pre¬ 
cious  metals,  that  is,  silver  and  gold,  us  the  common 
measure  of  value,  and  as  the  adequate  equivalent  for 
eveiy  thing  alienable. 

'riic  metals  are  admirably  adapted  for  tliis  purpose  ; 
they  are  |Mrfectly  homogeneous  ;  when  puie,  their 
roas-ts,  or  bulks,  are  exactly  in  proportion  to  thiir 
weights;  no  physleal  dilbrenee  can  be  found  between 
two  pounds  of  gold,  or  silver,  let  them  be  tin  piodnc- 
tlon  of  the  niiiUH  of  I’.urope,  .\‘.Ia,  .\frieu,  or  .\me- 
tbev  aic  perfectly  nvallcable,  fusible,  and  suffer 
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the  most  exact  divlsloa  which  human  art  is  capable  to 
give  them  :  they  are  capable  of  being  mixed  with  one 
another,  as  well  as  with  metals  of  a  baser,  that  is,  of 
a  less  homogeneous  nature,  such  as  copper :  by  this 
mixture  they  spread  themselves  uniformly  through 
the  whole  mass  of  the  composed  lump,  so  that  every 
atom  of  it  becomes  proportionally  possessed  of  a  share 
of  this  noble  mixture  j  by  which  means  the  subdi¬ 
vision  of  the  precious  metals  is  rendered  very  exten- 
sive. 

Their  physical  qualities  are  invariable  :  they  lose  no¬ 
thing  by  keeping  •,  they  are  solid  and  durable  •,  and 
though  their  parts  are  separated  by  friction,  like  every 
other  thing,  yet  still  they  are  of  the  number  of  those 
which  sulFer  least  by  it. 

If  money,  therefore,  can  be  made  of  any  thing,  that 
is,  if  the  proportional  value  of  things  vendible  can  be 
measured  by  any  thing  material,  it  may  be  measured  by 
the  metals. 

II.  The  two  metals  being  pitched  upon  as  the  most 
proper  substances  for  realizing  the  ideal  scale  of  money, 
those  who  undertake  the  operation  of  adjusting  a  stand¬ 
ard,  must  constantly  keep  in  their  eye  the  nature  and 
qualities  of  a  scale,  as  well  as  the  principles  upon  which 
it  is  formed. 

The  unit  of  the  scale  must  constantly  be  the  same, 
although  realized  in  the  metals,  or  the  whole  operation 
falls  in  the  most  essential  part.  This  realizing  the  unit 
is  like  adjusting  a  pair  of  compasses  to  a  geometrical 
scale,  where  the  smallest  deviation  from  the  exact  open¬ 
ing  once  given  must  occasion  an  Incorrect  measure.  1  he 
metals,  therefore,  are  to  money  what  a  pair  of  compas¬ 
ses  is  to  a  geometrical  scale. 

This  operation  of  adjusting  the  metals  to  the  money 
of  account  implies  an  exact  and  determinate  propor¬ 
tion  of  both  metals  to  the  money  unit,  realized  in  all 
the  species  and  denominations  of  coin,  adjusted  to  that 
standard. 

The  smallest  particle  of  either  metal  added  to,  or 
taken  away  from,  any  coins,  which  represent  certain 
determinate  parts  of  the  scale,  overturns  the  whole 
system  of  material  money.  And  if,  notwithstanding 
such  variation,  these  coins  continue  to  bear  the  same 
denominations  as  before,  this  will  as  efiectually  de¬ 
stroy  their  usefulness  in  measuring  the  value  of  things, 
as  it  would  overturn  the  usefulness  of  a  pair  ot  com¬ 
passes,  to  sufi'er  the  opening  to  vary,  after  it  is  adjust¬ 
ed  to  the  scale  representing  feet,  toises,  miles,  or  leagues, 
by  which  the  distances  upon  the  plan  are  to  be  mea¬ 
sured. 

III.  Debasing  the  standard  is  a  good  term,  ]je- 
cause  it  conveys  a  clear  and  distinct  idea.  It  is  dimi¬ 
nishing  the  weight  of  the  pure  metal  contained  in 
that  denomination  by  which  a  nation  reckons,  and 
which  we  have  called  the  monaj  unit.  Kaising  the 
standard  requires  no  farther  definition,  being  the  direct 
contrary. 

IV.  Altering  the  standard  (that  is,  raising  or  debas¬ 
ing  the  value  of  the  money  unit)  is  like  altering  the 
national  measures  or  weights.  This  is  best  discovered 
by  comparing  the  thing  altered  with  things  ot  the 
same  nature  which  have  suffered  no  alteration.  Thus, 
if  the  foot  of  measure  was  altered  at  once  over  all  Eng- 
bnd,  by  adding  to  it,  or  taking  from  it,  any  propor- 
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tlonal  part  of  its  standard  length,  the  alteration  would  money, 
be  best  discovered  by  comparing  the  new  foot  with 
that  of  Paris,  or  of  any  other  country,  which  had  suf¬ 
fered  no  alteration.  Just  so,  if  the  pound  sterling, 
which  is  the  English  unit,  shall  be  found  anyhow 
changed,  and  if  the  variation  it  has  met  with  be  diffi¬ 
cult  to  ascertain  because  of  a  complication  of  circum¬ 
stances,  the  best  way  to  discover  it,  will  be  to  compare 
the  former  and  the  present  value  of  it  with  the  money 
of  other  nations  which  has  sufl’ered  no  variation.  This 
the  course  of  exchange  rvill  perform  with  the  greatest 
exactness. 

V.  Artists  pretend,  that  the  precious  metals,  when 
absolutely  pui'e  from  any  mixture,  are  not  of  sufficient 
hardness  to  constitute  a  solid  and  lasting  coin.  They 
are  found  also  in  the  mines  mixed  with  other  metals  of 
a  baser  nature  j  and  the  bringing  them  to  a  state  of 
perfect  purity  occasions  an  unnecessary  expcnce.  To 
avoid,  therefore,  the  inconvenience  of  employing  them 
in  all  their  purity,  people  have  adopted  the  expedient 
of  mixing  them  with  a  determinate  proportion  of  other 
metals,  which  hurts  neither  their  fusibility,  malleabili¬ 
ty,  beauty,  nor  lustre.  This  metal  is  called  alloy  :  and, 
being  considered  only  as  a  support  to  the  principal  me¬ 
tal,  is  accounted  of  no  value  in  Itself.  So  that  eleven 
ounces  of  gold,  when  mixed  with  one  ounce  of  silver, 
acquires  by  that  addition  no  augmentation  of  value 
whatever. 

This  being  the  case,  we  shall,  as  mucli  as  possible, 
overlook  the  existence  of  alloy,  in  speaking  of  money, 
in  order  to  render  language  less  subject  to  ambiguity. 

2.  Incapacities  of  the  metals  to  perform  the  office  of  an 
invariable  IMcasui'c  of  Value. 

I.  Were  there  but  one  species  of  such  a  substance  as 
we  have  represented  gold  and  silver  to  be  j  were  there 
but  one  metal  possessing  the  qualities  of  purity,  divisi¬ 
bility,  and  durability;  the  inconveniences  in  the  use  of 
it  for  money  would  be  fewer  by  far  than  they  are  found 
to  be  as  matters  stand. 

Such  a  metal  might  then,  by  an  unlimited  division 
into  parts  exactly  equal,  be  made  to  serve  as  a  toler¬ 
ably  steady  and  universal  measure.  But  the  rlvalshlp 
between  the  metals,  and  the  perfeet  equality  whleh  is 
found  between  all  their  physleal  qualities,  so  far  as 
regards  purity  and  divisibility,  render  them  so  equally 
well  adapted  to  serve  as  the  common  measure  of  value, 
that  they  are  universally  admitted  to  pass  current  as 
money. 

What  is  the  consequence  of  this  ?  that  the  one  mea¬ 
sures  the  value  of  the  other,  as  well  as  that  of  every 
other  thing.  Now  the  moment  any  measure  begins  to 
be  measured  by  another,  whose  proportion  to  it  is  not 
physically,  perpetually,  and  invariably  the  same,  all  the 
usefulness  of  such  a  measure  is  lost.  An  example  will 
make  this  plain. 

A  foot  of  measure  Is  a  determinate  length.  An 
English  foot  may  be  compared  with  the  Paris  foot,  or 
with  that  of  the  Rhine ;  that  is  to  say,  it  may  be  mea¬ 
sured  by  them ;  and  the  proportion  between  their 
lengths  may  be  expressed  in  numbers,  which  pro¬ 
portion  will  be  the  same  perpetually.  The  measur¬ 
ing  the  one  by  the  other  will  occasion  no  uncertain¬ 
ty  ;  and  we  may  speak  of  length  by  Paris  feet,  and 
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Monev.  perfectly  well  understood  by  others  who  are  used 
■— to  measure  by  the  English  foot,  or  by  the  foot  of  the 
Rhine. 

But  suppose  that  a  youth  of  12  years  old  takes  it 
into  his  head  to  measure  from  time  to  time,  as  he  ad¬ 
vances  in  ago,  by  the  length  of  his  own  foot,  and  that 
he  divides  this  growing  foot  into  inches  and  decimals  ; 
what  can  be  learned  from  his  account  of  measures  ?  As 
he  increases  In  years,  his  foot,  inches,  and  subdivisions, 
will  be  gradually  lengthening ;  and  were  every  man  to 
follow  his  example,  and  measure  by  his  own  foot,  then 
the  foot  of  a  measure  now  established  would  totally  cease 
to  be  of  any  utility. 

This  is  just  the  case  with  the  two  metals.  There  is 
no  determinate  invariable  proportion  between  their  va¬ 
lue  ;  and  the  consequence  of  this  is,  that  when  they  are 
both  taken  for  measuring  the  value  of  other  things,  the 
things  to  be  measured,  like  lengths  to  be  measured  by 
the  young  man’s  foot,  without  changing  their  relative 
proportion  between  themselves,  change,  however,  with 
respect  to  the  denominations  of  both  their  measures. 
An  example  will  make  this  plain. 

Let  us  suppose  an  ox  to  be  worth  3000  pounds 
weight  of  wheat,  and  the  one  and  the  other  to  be  worth 
an  ounce  of  gold,  and  an  ounce  of  gold  to  be  worth  ex¬ 
actly  15  ounces  of  silver:  if  the  case  should  happen, 
that  the  proportional  value  between  gold  and  silver 
should  come  to  be  as  14  is  to  i,  would  not  the  ox,  and 
consequently  the  wheat,  be  estimated  at  less  in  silver, 
and  more  in  gold,  than  formerly  ?  Farther,  Would  it  be 
in  the  power  of  any  state  to  prevent  this  variation  in 
the  measure  of  the  value  of  oxen  and  wheat,  without 
putting  into  the  unit  of  their  money  less  silver  and  more 
gold  than  formerly  ? 

If  therefore  any  particular  state  should  fix  the  stand¬ 
ard  of  the  unit  of  their  money  to  one  species  of  the 
metals,  while  in  fact  both  the  one  and  the  other  are 
actually  employed  in  measuring  value  j  does  not  such 
a  state  resemble  the  young  man  who  measures  all  by 
his  growing  foot  ?  For  if  silver,  for  example,  be  re¬ 
tained  as  the  standard,  while  it  is  gaining  upon  gold 
one-fifteenth  additional  value  :  and  if  gold  continue 
all  the  while  to  determine  the  value  of  things  as  well 
as  silver  j  it  is  plain,  that,  to  all  Intents  and  purposes, 
this  silver  measure  is  lengthening  daily  like  the  young 
man’s  foot,  since  the  same  weight  of  it  must  become 
every  day  equivalent  to  more  and  more  of  the  same 
commodity ;  notwithstanding  that  we  suppose  the  same 
proportion  to  subsist,  without  the  least  variation,  be¬ 
tween  that  commodity  and  every  other  species  ot  things 
alienable. 

Buying  and  selling  are  purely  conventional,  and  no 
man  is  obliged  to  give  his  merchandise  at  what  may  be 
supposed  to  be  the  proportion  of  its  worth.  'Fhe  use, 
therefore,  of  an  universal  measure,  is  to  mark,  not  only 
the  relative  value  of  the  things  to  which  it  is  applied 
as  a  measure,  but  to  discover  in  an  instant  the  propor¬ 
tion  between  the  value  of  those,  and  of  every  other 
commodity  valued  by  n  determinate  measure  in  all  the 
countries  of  the  world. 

Were  pounds  sterling,  livres,  florins,  piastres,  8tc. 
which  are  all  money  of  account,  invariable  in  their 
values,  what  a  facility  would  it  produce  in  all  con¬ 
versions  !  what  an  assistance  to  trade  !  Hut  as  they  are 
all  limited  or  fixetl  to  coins,  and  consequently  vary  troni 


time  to  time,  this  example  shows  the  utility  of  the  in-  Money, 
variable  measure  which  we  have  described. 

There  is  another  circumstance  which  incapacitates 
the  metals  from  performing  the  office  of  money;  the 
substance  of  which  the  coin  is  made,  is  a  commodity 
which  rises  and  sinks  in  its  value  with  respect  to  other 
commodities,  according  to  the  wants,  competition,  and 
caprices  of  mankind.  The  advantage,  therefore,  found 
in  putting  an  intrinsic  value  into  that  substance  which 
performs  the  function  of  money  of  account,  is  compen¬ 
sated  by  the  instability  of  that  intrinsic  value  ;  and  the 
advantage  obtained  by  the  stability  of  paper,  or  sym¬ 
bolical  money,  is  compensated  by  the  defect  it  common¬ 
ly  has  of  not  being  at  all  times  susceptible  of  realization 
into  solid  property  or  intrinsic  value. 

In  order,  therefore,  to  render  material  money  more 
perfect,  this  quality  of  metal,  that  is,  of  a  commodity, 
should  be  taken  ffom  it  ;  and  in  order  to  render  paper 
money  more  perfect,  it  ought  to  he  made  to  circulate 
upon  metallic  or  land  security. 

II.  There  are  several  smaller  inconveniences  accom¬ 
panying  the  use  of  the  metals,  which  we  shall  here 
shortly  enumerate. 

imo,  No  money  made  of  gold  or  silver  can  circulate 
long,  without  losing  its  w'eight,  although  it  all  along 
preserves  the  same  denomination.  This  represents  the 
contracting  a  pair  of  compasses  which  had  been  riglitly 
adjusted  to  the  scale. 

2c/o,  Another  inconv'enleuce  proceeds  from  the  fa¬ 
brication  of  money.  Supposing  the  faith  of  princes 
who  coin  money  to  be  inviolable,  and  the  probity  as 
well  as  capacity  of  those  to  whom  they  commit  the  in¬ 
spection  of  the  business  of  the  metals  to  be  sufficient,  it 
is  hardly  possible  for  workmen  to  render  every  piece 
exactly  of  a  proper  weight,  or  to  preserve  the  due  pro¬ 
portion  between  pieces  of  different  denominations,  that 
is  to  say,  to  make  every  ten  sixpences  exactly  of  the 
same  weight  with  every  crown  piece  and  every  five 
shillings  struck  in  a  coinage.  In  proportion  to  such  in¬ 
accuracies,  the  parts  of  the  scale  become  unequal. 

^tio,  Another  inconvenience,  and  far  from  being 
inconsiderable,  flows  from  the  expence  requisite  for 
the  coining  of  money.  This  expcncc  adds  to  its  va¬ 
lue  as  a  manufacture,  without  adding  any  thing  to  its 
weight. 

qto.  The  last  inconvenience  Is,  that  by  fixing  the 
money  of  account  entirely  to  the  coin,  without  having 
any  independent  common  measure,  (to  mark  and  con- 
troul  these  deviations  from  mathematical  exactnev*, 
rvhich  arc  either  inseparable  Irom  the  metals  them¬ 
selves,  or  from  the  fabrication  of  them),  the  whole 
measuix-  of  valne,  and  all  the  relative  interests  of  debt¬ 
ors  and  creditors,  become  at  the  disposal  not  only  of 
workmen  in  the  mint,  of  Jews  who  deal  in  money,  of 
clippers  and  washers  in  coin;  but  they  are  al.sii  entire¬ 
ly  at  the  mercy  of  princes  who  have  the  right  of 
coinage,  and  who  have  frequently  also  the  right  ot 
raising  or  ilebasing  the  standard  of  the  coin,  according 
as  they  find  it  most  for  their  present  and  tem|K)iary  in¬ 
terest. 

3.  Methods  u'/iich  may  be  proposed  for  lessening  the  se¬ 
veral  Inconveniences  to  ivhieh  Material  Morn y  is  li¬ 
able. 

'J’hc  inconveniences  from  the  variation  In  the  relativ. 
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value  of  the  metals  to  one  another,  may  in  ^ome  mea- 
^  sure  be  obviated  by  the  following  expedients. 

i7no,  By  considering  one  only  as  the  standard,  and 
leaving  the  other  to  seek,  its  own  value  like  any  other 
commodity. 

2do,  By  considering  one  only  as  the  standard,  and 
fixing  the  value  of  the  other  from  time  to  time  by  au¬ 
thority,  according  as  the  market  price  of  the  metals 
shall  vary. 

3tfo,  By  fixing  the  standard  of  the  unit  according 
to  the  mean  proportion  ot  the  metals,  attaching  it  to 
neither  j  regulating  the  coin  accordingly and  upon 
every  considerable  variation  in  the  proportion  between 
them,  either  to  make  a  new  coinage,  or  to  raise  the 
denomination  of  one  of  the  species,  and  lower  it  in  the 
other  in  order  to  preserve  the  unit  exactly  in  the  mean 
proportion  between  the  gold  and  silver. 

4^0,  To  have  two  units  and  two  "standards,  one  of 
gold  and  one  of  silver,  and  to  allow  every  body  to  sti¬ 
pulate  in  either. 

5^0,  Or  last  of  all.  To  oblige  all  debtors  to  pay  one 
half  in  gold,  and  one  half  in  the  silver  standard. 

4.  Variations  to  which  the  Value  of  the  Money  unit  is  ' 
exposed  from  every  Disorder  in  the  Coin. 

Let  ns  suppose,  at  present,  the  only  disorder  to  con¬ 
sist  in  a  want  of  the  due  proportion  between  the  gold 
and  silver  in  the  coin. 

This  proportion  can  only  be  established  by  the  mar¬ 
ket  price  of  the  metals  ;  because  an  augmentation  and 
rise  in  the  demand  for  gold  or  silver  has  the  elTect  of 
augmenting  the  value  of  the  metal  demanded.  Let  us 
suppose,  tliat  to-day  one  pound  of  gold  may  buy  fif¬ 
teen  pounds  of  silver :  if  to-moriTow  there  l)e  a  high 
demand  for  silver,  a  competition  among  merchants  to 
have  silver  for  gold  will  ensue  :  they  will  contend  who 
shall  get  the  silver  at  the  rate  of  15  pounds  for  one  of 
gold  ;  this  will  raise  the  price  of  it  j  and  in  propor¬ 
tion  to  their  views  of  profit,  some  will  accept  of  less 
than  the  15  pounds.  This  is  plainly  a  rise  in  the 
silver,  more  properly  than  a  fall  in  the  gold  ;  because 
it  is  the  competition  for  the  silver  which  has  occasion¬ 
ed  the  variation  in  the  former  proportion  between  the 
metals. 

Let  us  now  suppose,  that  a  state,  having  with  great 
exactness  examined  the  proportion  of  the  metals  in  the 
market,  and  having  determined  the  precise  quantity  of 
each  for  realising  or  representing  the  money  unit, 
shall  execute  a  most  exact  coinage  of  gold  and  silver 
coin.  As  long  as  that  proportion  continues  unvaried 
in  the  market,  no  inconvenience  can  result  from  that 
quarter  in  making  use  of  metals  for  money  of  ac¬ 
count. 

But  let  us  suppose  the  proportion  to  change  ;  that  the 
silver,  fer  example,  shall  rise  in  its  value  with  regard  to 
gold  :  will  It  not  follow,  from  that  moment,  that  the 
unit  realized  in  the  silver,  will  become  ot  more  value 
than  the  unit  realized  in  the  gold  coin  ? 

But  as  the  law  has  ordered  them  to  pass  as  equiva¬ 
lents  for  one  another,  and  as  debtors  have  always  the 
option  of  paying  in  what  legal  coin  they  think  fit, 
will  they  not  all  choose  to  pay  in  gold  j  and  will  not 
then  the  silver  coin  be  melted  down  and  exported,  in 
order  to  be  sold  as  bullion,  above  the  value  it  bears 
when  it  circulates  in  coin  ?  Will  not  this  paying  in 
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gold  also  really  diminish  the  value  of  the  money  unit,  Mont-'f. 
since  upon  this  variation  every  thing  must  sell  for  more  v — 
gold  than  before,  as  we  have  already^  observed. 

Consequently,  merchandises,  which  have  not  varied 
in  their  relative  value  to  any  other  thing  but  to  gold 
and  silver,  must  be  measured  by  the  mean  proportion 
of  the  metals  :  and  the  application  of  any  other  measure 
to  them  is  altering  the  standard.  If  they  are  measured 
bv  the  gold,  the  standard  is  debased  5  if  by  silver,  It  Is 
raised. 

If,  to  prevent  the  Inconvenience  of  melting  down 
the  silver,  the  state  shall  give  up  affixing  the  value  of 
their  unit  to  both  species  at  once,  and  shall  fix  it  to 
one,  leaving  the  other  to  seek  its  price  as  any  other 
commodity ;  In  that  case,  no  doubt,  the  melting  down 
of  the  coin  will  be  prevented  ;  but  will  this  ever  re¬ 
store  the  value  of  the  money  unit  to  its  former  stand¬ 
ard  ?  Would  It,  for  example,  in  the  foregoing  sup¬ 
position,  raise  the  debased  value  of  the  money  unit  in 
the  gold  coin.  If  that  s|)ccles  were  declared  to  be  the 
standard  ?  It  would.  Indeed,  render  silver  coin  purely  a 
merchandise,  and,  by  allowing  it  to  seek  its  value, 
would  certainly  prevent  it  from  being  melted  down  as 
before  ■,  because  the  pieces  would  rise  conventionally  in 
their  denomination  •,  or  an  agio,  as  it  is  called,  would 
be  taken  in  payments  made  in  silver  j  but  the  gold 
would  not,  on  that  account,  rise  in  its  value,  or  be¬ 
gin  to  purchase  any  more  merchandise  than  before. 

Were  therefore  the  standard  fixed  to  the  gold,  would 
not  this  be  an  arbitrary  and  a  violent  revolution  in  the 
value  of  the  money  unit,  and  a  debasement  of  the  stand¬ 
ard  ? 

If,  on  the  other  hand,  the  state  should  fix  the  stand¬ 
ard  to  the  silver,  which  we  suppose  to  have  risen  in  Its 
value,  would  that  ever  sink  the  advanced  value  which 
the  silver  coin  had  gained  above  the  worth  of  the  form¬ 
er  standard  unit  ?  and  would  not  this  be  a  violent  and 
an  arbitrary  revolution  in  the  value  of  the  money  unit, 
and  a  raising  of  the  standard  ? 

The  only  expedient,  therefore,  is.  In  such  a  case,  to 
fix  the  numerary  unit  to  neither  of  the  metals,  but  to 
contrive  a  way  to  make  it  fluctuate  in  a  mean  propor¬ 
tion  between  them  ;  which  is  in  eflect  the  introduction 
of  a  pure  ideal  money  of  account. 

The  regulation  of  fixing  the  unit  by  the  mean  pro¬ 
portion,  ought  to  take  place  at  the  instant  the  stand¬ 
ard  unit  is  fixed  with  exactness  both  to  the  gold  and 
silver.  If  it  be  introduced  long  after  the  market  pro¬ 
portion  between  the  metals  has  deviated  from  the  pro¬ 
portion  established  In  the  coin  j  and  if  the  new  regula¬ 
tion  is  made  to  have  a  letrospect,  with  regard  to  the 
acquitting  of  permanent  contracts  entered  into  while 
the  value  of  the  money  unit  had  attached  Itself  to  the 
lowest  cuiTcncy  in  consxquence  of  the  principle  above 
laid  down  :  then  the  restoring  the  money  unit  to  that 
standard  where  it  ought  to  have  remained  (to  wit,  to 
the  mean  proportion)  is  an  injury  to  all  debtors,  who 
have  contracted  since  the  time  that  the  proportion  of 
the  metals  began  to  vary. 

This  is  clear  from  the  former  reasoning.  The  mU- 
ment  the  market  price  of  the  metals  difl'ers  from  that 
in  the  coin,  every  one  who  has  payments  to  make, 
pays  in  that  species  which  Is  the  highest  rated  in  the 
coin  j  consequently,  he  who  lends,  lends  in  that  spe¬ 
cies.  If  after  the  contract,  therefore,  the  unit  is  car¬ 
ried 
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Money,  rled  np  to  the  mean  proportion,  tliio  must  be  a  loss  to 

— him  who  had  borrowed. 

From  this  we  may  perceive,  why  there  Is  less  Incon¬ 
venience  from  the  varying  of  the  proportion  ot  the 
metals,  where  the  standard  is  fixed  to  one  of  them, 
than  when  It  is  fixed  to  both.  lu  the  first  case,  it  is  at 
least  uncertain  whether  the  standard  or  the  merchan¬ 
dise  species  is  to  rise  ;  consequently,  it  is  uncertain 
wlietlier  the  ^debtors  or  the  creditors  are  to  gain  by  a 
variation.  If  the  standard  species  should  rise,  the 
creditors  will  gain  j  if  the  merchandise  species  rises, 
the  debtors  will  gain  ;  but  when  the  unit  is  attached 
to  botli  species,  then  the  creditors  never  can  gain,  let 
the  metals  vary  as  they  will  •,  if  silver  rises,  then 
debtors  will  pay  in  gold  ;  if  gold  rises,  the  debtors 
will  pay  in  silver.  But  whether  the  unit  he  attached 
to  one  or  to  both  species,  the  infallible  consequence  ot 
a  variation  is,  that  one  half  of  the  difference  is  either 
gained  or  lost  by  debtors  and  creditors..  The  invari¬ 
able  unit  is  constantly  the  mean  proportional  betw’een 
the  two  measures. 

5.  How  the  Variations  of_  the  intrinsic  value  of  the 

Unit  of  Money  must  affect  all  the  domestic  Interests 

of  a  Natio?i. 

If  the  changing  the  content  of  the  bushel  hy  which 
grain  is  measured,  would  affect  the  Interest  of  those 
who  are  obliged  to  pay,  or  who  are  entitled  to  receive, 
a  certain  number  of  bushels  of  grain  for  the  rent  of 
lands  j  in  the  same  manner  must  every  variation  in  the 
value  of  the  unit  of  account  affect  all  persons  who,  in 
permanent  contracts,  are  obliged  to  make  payments, 
or  who  are  obliged  to  receive  sums  of  money  sti¬ 
pulated  in  multiples  or  in  fractions  of  that  money 
unit. 

-  Every  variation,  therefore,  upon  the  intrinsic  value 
of  the  money  unit,  has  tlie  efl'ect  of  benefiting  the 
class  of  creditors  at  the  expence  of  debtors,  or  vice 
versa. 

This  consequence  is  deduced  from  an  obvious  prin¬ 
ciple.  Money  is  more  or  less  valuable  in  proportion 
as  it  can  purchase  more  or  less  of  every  kind  of 
merchandise.  Now,  without  entering  anew  into  the 
causes  of  the  rise  and  fall  of  prices,  it  is  agreed  upon 
all  hands,  that  whether  an  augmentation  of  the  gene¬ 
ral  mass  of  money  in  circulation  has  the  eflect  of  raising 
prices  in  general  or  not,  any  augmentation  of  the  quan¬ 
tity  of  the  metals  appointed  to  be  put  into  the  money 
unit,  must  at  least  allect  the  value  of  that  money  unit, 
and  make  It  purchase  more  of  any  commodity  than  be¬ 
fore  ;  that  is  to  say,  1 13  grains  of  fine  gold,  the  present 
weight  of  a  pound  sterling  in  gold,  can  buy  113  pounds 
of  flour  f  were  the  pound  sterling^  raised  to  1 14  grains 
of  the  same  metal,  it  would  buy  114  pounds  of  flour  ; 
consequently,  were  the  pound  sterling  augmented  liy 
one  grain  of  gold,  every  miller  who  paid  a  rent  of  ten 
pounds  a-year,  would  be  obliged  to  sell  1140  pounds  ot 
his  flour,  in  order  to  procure  ten  pounds  to  jiay  his  rent, 
in  place,  of  1 130  pounds  of  flour,  winch  he  sold  former¬ 
ly  to  procure  the  same  sum  ;  consequently,  by  this  in¬ 
novation,  the  miller  must  lose  yearly  ten  pounds  ot 
flour,  which  his  master  consequently  must  gain.  I  rom^ 
this  example,  it  is  plain,  that  every  augmentation  ot 
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metals  put  into  the  pound  sterling,  either  of  silver  or  .Money, 
gold,  must  imply  an  advantage  to  the  whole  class  of'"'^* 
creditors  who  are  paid  in  pounds  sterling,  and  conse¬ 
quently  must  be  a  proportional  loss  to  all  debtors  who 
must  pay  by  the  same  denomination. 

6.  Of  the  Disorder  in  the  British  Coin,  so  far  as  it  oc¬ 
casions  the  melting  down  or  the  exporting  of  the 
Specie. 

The  defects  in  the  British  coin  are  three. 

\mo.  The  proportion  between  the  gold  and  silver  in 
it  is  found  to  be  as  i  to  i  yW?  whereas  the  market  price 
may  be  supposed  to  be  nearly  as  i  to  144-. 

ido.  Great  part  of  the  current  money  is  worn  and 
light. 

3^/o,  From  the  second  defect  proceeds  the  third,  to 
wit,  that  there  are  several  eurrencies  in  circulation 
which  pass  for  the  same  value,  without  being  of  the 
same  weight. 

4to,  From  all  these  defects  results  the  last  and  greatest 
inconvenience,  to  wit,  that  some  innovation  must  be 
made,  in  order  to  set  matters  on  a  right  footing. 

The  English,  besides  the  unit  of  their  money  which 
they  call  the  pound  sterling,  have  also  the  unit  of  their 
weight  for  weighing  the  precious  metals. 

This  is  called  the  pound  troy,  and  consists  of  12 
ounces,  every  ounce  ot  20  pennyweights,  and  every 
pennyweight  of  24  grains.  ’I  he  pound  troy,  therefore, 
consists  of  240  pennyweights  and  5760  grains. 

The  fineness  of  the  silver  is  reckoned  by  the  number 
of  ounces  and  pennyweights  ot  the  pure  metal  In  the 
pound  troy  of  the  composed  mass  j  ot,  in  other  words, 
the  pound  troy,  which  contains  5760  grains  of  standard 
silver,  contains  5328  grains  ot  fine  silver,  and  432 
grains  of  copper,  called  alloy. 

Thus-standard  silver  is  1 1  ounces  2  pennyweights  of 
fine,  silver  in  the  pound  troy  to  18  penny  weights  topper, 
or  1 1 1  parts  fine  silver  to  nine  parts  alloy. 

Standard  gold  is  1 1  ounces  fine  to  i  ounce  silver  or 
copper  employed  for  alloy,  which  together  make  the 
pound  troy  j  consequently,  the  pound  troy  of  standard 
gold  contains  5280  grains  fine,  and  480  grains  alloy, 
which  iiJlov  Is  reckoned  el  no  value. 

This  pound  of  standard  silver  is  ordered,  by  statute 
of  the  43d  of  Elizabeth,  to  be  coined  into  62  shillings, 

20  of  which  make  the  pound  sterling  ;  consequently, 
the  20  shillings  contain  1718.7  grains  of  fine  silver,  and 
1 8^8. 06  standard  silver. 

The  pound  troy  of  standard  gold,  'S  order¬ 

ed,  by  an  act  ot  King  Charlts  II.  to  be  cut  into  44t 
guineas  :  that  is  to  sav,  every  guinea  contains  i  29.43 
grains  of  standard  gold,  aud  r  1 8.644 
the  pound  sterling,  which  is  4y  ol  the  guine.i,  con-^ 
tains  112.994,  which  we  may  state  at  1 13  grains  ot 

fine  gold.  .  ,  ,  f  1 

The  coinage  in  England  is  entirely  defrayed  at  the 

expeiicc  of  the  state.  "'I'lie  mint  price  for  the  metals  is 
the  very  same  with  the  price  of  the  coin.  M  hoever 
carries  to  the  mint  an  ounce  of  siandard  silver,  receives 
for  it  in  silver  coin  js.  2d.  01  62d. ;  wliocver  carries  an 
ounce  of  standard  gold  receives  in  gold  coin  31. 1  7».  1  C-Jd. 
the  one  and  the  other  making  ex.actly  an  ounce  ot  the 
same  fineness  with  the  bullion.  Coin,  tliereforc,  ran 
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have  no  value  in  the  market  above  bullion  j  conse- 
)  queutly,  no  loss  can  be  incurred  by  those  who  melt  it 
down. 

When  the  guinea  was  first  struck,  the  government 
(not  inclining  to  fix  the  pound  sterling  to  the  gold  coin 
of  the  nation)  fixed  the  guinea  at  20  shillings,  (which 
was  then  below  its  proportion  to  the  silver),  leaving  it 
to  seek  its  own  price  above  that  value,  according  to  the 
course  of  the  market. 

By  this  regulation  no  harm  was  done  to  the  English 
sliver  standard  j  because  the  guinea,  or  118.644  grains 
fine  gold,  being  worth  more,  at  that  time,  than  20 
shillings,  or  1718.7  grains  fine  silver,  no  debtor  would 
pay  with  gold  at  its  standard  value  j  and  whatever  it 
was  received  for  above  that  price  was  purely  conven¬ 
tional. 

Accordingly  guineas  sought  their  own  price  until 
the  year  1728,  that  they  were  fixed  a-new,  not  below 
their  value  as  a;  first,  but  at  what  was  then  reckoned 
their  exact  value,  according  to  the  proportion  of  the 
metals,  viz.  at  21  shillings;  and  at  this  they  were  or¬ 
dered  to  pass  current  in  all  jiayments. 

This  operation  had  the  ell’ect  of  making  the  gold  a 
standard  as  well  as  the  silver.  Debtors  then  paid  in- 
difl’erently  in  gold  as  well  as  in  silver,  because  both 
were  supposed  to  be  of  the  same  intrinsic  as  well  as 
current  value ;  in  which  case  no  inconvenience  could 
follow  upon  this  regulation.  But  in  time  silver  came 
to  be  more  demanded  ;  the  making  of  plate  began  to 
prevail  more  than  formerly,  and  the  exportation  of  sil¬ 
ver  to  the  East  Indies  increasing  yearly,  made  the  de¬ 
mand  for  it  greater,  or  perhaps  brought  its  quantity 
to  be  proportionally  less  than  before.  This  changed 
the  proportion  of  the  metals  ;  and  by  slow  degrees  they 
have  come  from  that  of  i  to  15.2  (the  proportion  they 
were  supposed  to  have  when  the  guineas  were  fixed  and 
made  a  lawful  money  at  21  shillings)  to  that  of  14.5, 
the  present  supposed  proportion. 

The  consequence  of  this  has  been,  that  the  same  gui¬ 
nea  which  was  worth  1804.6  grains  fine  silver,  at  the 
time  it  was  fixed  at  2 is.  is  now  worth  no  more  than 
1 719.9  grains  of  fine  silver  according  to  the  jiroportlon 
of  144  to  I. 

Consequently  debtors,  who  have  always  the  option  of 
the  leg.al  species  in  paying  their  debts,  will  pay  pounds 
sterling  no  more  in  silver  but  in  gold ;  and  as  the  gold 
pounds  they  pay  in  are  not  intrinsically  worth  the  silver 
pounds  they  paid  in  formerly  according  to  the  sta¬ 
tute  of  Elizabeth,  it  follows  that  the  jiound  sterling  in 
silver  is  really  no  more  the  standard,  since  nobody  will 
pay  at  that  rate,  and  since  nobody  can  be  compelled  to 
do  it. 

Besides  this  want  of  proportion  between  the  metals, 
the  silver  coined  before  the  reign  of  George  I.  is  now 
become  light  by  circulation  ;  and  the  guineas  coined 
by  all  the  princes  since  Charles  II.  pass  by  tale,  though 
many  of  them  are  considerably  diminished  in  their 
weight. 

Let  us  now  examine  what  profit  the  want  of  propor¬ 
tion  and  the  want  of  weight  in  the  coin  can  alTord  to  the 
money-jobbers  it\  melting  it  down  or  ex2>oiting  it. 

Did  every  body  consider  coin  only  as  the  measure  for 
reckoning  value,  without  attending  to  its  value  as  a  me¬ 
tal,  the  deviations  of  gold  and  silver  coin  from  perfect 


exactness,  either  as  to  proportion  or  weight,  would  oc-  Mone^;. 
casion  little  Inconvenience. 

Great  numbers,  indeed,  in  every  modern  society, 
consider  coin  in  no  other  light  than  that  of  money  of 
account;  and  have  great  difficulty  to  comprehend  what 
difl'erence  any  one  can  find  between  alight  shilling  and 
a  heavy  one,  or  what  inconvenience  there  can  possibly 
result  from  a  guinea’s  being  s_ome  grains  of  fine  gold  too 
light  to  be  worth  21  shillings  standard  weight.  And 
did  every  one  think  in  the  same  way,  there  would  be 
no  occasion  for  coin  of  the  precious  metals  at  all ;  lea¬ 
ther,  copper,  iron,  or  paper,  would  keep  the  reckoning 
as  well  as  gold  and  silver. 

But  although  there  be  many  who  look  no  farther 
than  at  the  stamp  on  the  coin,  there  are  others  whose 
sole  business  it  is  to  examine  its  intrin.«ic  worth  as  a 
commodity,  and  to  profit  of  every  irregularity  in  the 
weight  and  jiroportion  of  metals. 

By  the  very  institution  of  coinage,  it  is  implied,  that 
every  piece  of  the  same  metal,  and  same  denomination 
with  regard  to  the  money-unit,  shall  pass  current  for 
the  same  value. 

It  is,  therefore,  the  employment  of  money-jobbers, 
to  examine,  with  a  scrupulous  exactness,  the  precise 
weight  of  every  piece  of  coin  which  comes  into  their 
hands. 

The  first  object  of  their  attention  is,  the  price  of  the 
metals  in  the  market :  a  jobber  finds,  at  present,  that 
with  14.5  pounds  of  fine  silver  bullion,  he  can  buy  one 
pound  of  fine  gold  bullion. 

He  therefore  buys  up  with  gold  coin  all  the  new  sil¬ 
ver  as  fast  as  It  is  coined,  of  which  he  can  get  at  the 
rate  of  15.2  pounds  for  one  in  gold  ;  these  15.2  jmunds 
silver  coin  he  melts  down  into  bullion,  and  converts 
that  back  into  gold  bullion,  giving  at  the  rate  of  only 
14.5  pounds  for  one. 

By  this  operation  he  remains  with  the  value  of  xg- 
of  one  pound  weight  of  silver  bullion  clear  profit  upon 
the  154  pounds  he  bought;  which  is  is  really  lost  by 
the  man  who  inadvertently  coined  silver  at  the  mint, 
and  gave  it  to  the  money-jobber  for  his  gold.  Thus 
the  state  loses  the  expence  of  the  coinage,  and  the  pub¬ 
lic  the  convenience  of  change  for  their  guineas. 

But  here  it  may  be  asked.  Why  should  the  money- 
jobber  melt  down  the  silver  coin  ?  can  he  not  buy  gold 
with  it  as  well  without  melting  it  down  ?  He  cannot ; 
because  when  it  is  in  coin  he  cannot  avail  himself  of  its 
being  new  and  weighty.  Coin  goes  by  tale,  not  by 
weight ;  therefore,  were  he  to  come  to  market  with 
his  new  silver  coin,  gold  bullion  being  sold  at  the  mint 
price,  we  shall  suppose,  viz.  at  3I.  17s.  lo4d.  sterling 
money  per  ounce,  he  would  be  obliged  to  pay  the  price 
of  what  he  bought  with  heavy  money,  which  he  can 
do  with  light. 

He  therefore  melts  down  the  new  silver  coin,  and 
sells  it  for  bullion,  at  so  many  pence  an  ounce ;  the 
price  of  which  bullion  is,  in  the  English  market,  always 
above  the  price  of  silver  at  the  mint,  for  the  reasons  . 
now  to  be  given. 

When  you  sell  standard  silver  bullion  at  the  mint, 
you  are  to  be  paid  in  weighty  money  ;  that  is,  you  re¬ 
ceive  for  your  bullion  the  very  same  weight  in  stand¬ 
ard  coin  ;  the  coinage  costs  nothing :  but  when  you 
sell  bullion  in  the  market  you  are  paid  in  worn-out 

silver, 
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!\l*ncy.  silver,  In  gold,  in  bank  notes,  in  short.  In  every  spe- 
— cies  of  lawful  current  money.  Now  all  these  pay¬ 
ments  have  some  defect :  the  silver  you  are  paid  with 
is  worn  and  light  5  the  gold  you  arc  paid  with  is  over¬ 
rated,  and  perhaps  also  light ;  and  the  bank  notes 
must  have  the  same  value  with  the  specie  with  which 
the  bank  pays  them  j  that  is,  with  light  silver  or  over¬ 
rated  gold. 

It  is  for  these  reasons,  that  silver  bullion,  which  Is 
bought  by  the  mint  at  5s.  2d.  per  ounce  of  heavy  silver 
money,  may  be  bought  at  market  at  65  pence  the 
ounce  In  light  silver,  overrated  gold,  or  bank  notes, 
which  is  the  same  thing. 

riutber.  We  have  seen  how  the  imposition  of  coin¬ 
age  has  the  effect  of  raising  coin  above  the  value  of 
bullion,  by  adding  a  value  to  it  which  it  had  not  as  a 
metal. 

Just  so,  when  the  unit  is  once  affixed  to  certain  de¬ 
termined  quantities  of  both  metals,  if  one  of  the  metals 
should  afterwards  rise  in  value  in  the  market,  the  coin 
made  of  that  metal  must  lose  a  part  of  its  value  as  coin, 
although  it  retains  it  as  a  metal.  Consequently,  as  in 
the  first  case  it  acquired  an  additional  value  by  being 
coined,  it  must  now  acquire  an  additional  value  by  be¬ 
ing  melted  down.  From  this  we  may  conclude  that 
when  the  standard  is  affixed  to  both  the  metals  In  the 
coin,  and  when  the  proportion  of  that  value  is  not  made 
to  follow  the  price  of  the  market,  that  species  which 
rises  in  the  market  is  melted  down,  and  the  bullion  Is 
sold  for  a  price  as  much  exceeding  the  mint  price  as 
the  metal  has  risen  in  Its  value. 

If,  therefore,  in  England,  the  price  of  silver  bullion 
Is  found  to  be  at  65  pence  the  ounce,  while  at  the  mint 
it  is  rated  at  62’,  this  proves  that  silver  has  risen  ^ 
above  the  proportion  observed  in  the  coin,  and  that  all 
coin  of  standard  weight  may  consequently  be  melted 
down  with  a  profit  of  But  as  there  are  several 
other  circumstances  to  be  attended  to  whic?il^regulate 
and  Influence  the  price  of  bullion,  we  shall  here  pass 
them  In  review,  the  better  to  discover  the  nature  of  this 
disorder  in  the  English  coin,  and  the  advantages  which 
money-jobbers  may  draw  from  it. 

The  price  of  bullion,  like  that  of  every  other  mer¬ 
chandise,  is  regulated  by  the  value  of  the  money  it  is 
paid  with. 

If  bullion,  therefore,  sells  in  England  for  65  pence 
an  ounce  paid  in  silver  coin,  it  must  sell  for  65  shillings 
the  pound  troy,  that  is  to  say,  the  shillings  it  is  com¬ 
monly  paid  with  do  not  exceed  the  weiglit  of  ^  of  a 
pound  troy,  for  If  the  6;  shillings  with  which  the 
pound  of  bullion  is  paid  weigh  more  than  a  pound 
troy,  it  will  be  a  shorter  and  belt-  r  >vav  for  him  who 
wants  bullion  to  melt  down  the  shillii)"';  and  make  use 
of  the  metal,  than  to  go  to  market  with  tliem  in  ordtu 
to  get  less. 

We  may,  therefore,  be  very  certain,  tn  .t  no  man 
will  buy  silver  bullion  at  65  pence  an  ounci  ,  with  any 
shilling  which  w>  ighs  above  yj-  of  a  pound  t;  y. 

We  have  gone  upon  the  suppo-itiMi  that  the  ordi¬ 
nary  price  of  bullion  in  the  En^^lish  ntu  k*  t  is  65  pence 
per  ounce.  This  has  ijf  cn  '  'in-  itpr.  t  p  aetiiority  of 
some  late  writers  on  this  -ubji  tt  ;  it  is  now  proper  to 
point  out  the  causes  which  may  make  it  deviate  from 
that  value. 


I.  It  may,  and  certainly  will  vary.  In  the  price,  ac-  Money. 

cording  as  the  currency  is  better  or  worse.  When  . - 

the  expence  of  a  war,  or  a  wrong  balance  of  trade, 

have  carried  off  a  great  many  heavy  guineas,  it  is  na¬ 
tural  that  bullion  should  rise  ;  because  then  it  will  be 
paid  for  more  commonly  in  light  gold  and  silver  j  that 
is  to  say,  with  pounds  sterling,  below  the  value  of  1x3 
grains  fine  gold,  the  worth  of  the  pound  sterling  in  new 
guineas. 

II.  This  wrong  balance  of  trade,  or  a  demand  for 
bullion  abroad,  becoming  very  great,  may  occasion  a 
scarcity  of  the  metals  in  the  market,  as  well  as  a 
scarcity  of  the  coin  j  consequently,  an  advanced  price 
must  be  given  for  it  in  proportion  to  the  greatness  and 
height  of  tlie  demand.  In  this  case,  both  the  specie 
and  the  bullion  must  be  bought  with  papei’.  But  the 
rise  in  the  price  of  bullion  proceeds  from  the  demand 
ior  the  metals  and  the  competition  between  merchants 
to  procure  them,  and  not  because  the  paper  given  as- 
tlie  price  is  at  all  of  inferior  value  to  the  specie.  The 
least  discredit  of  this  kind  would  not  tend  to  diminish 
the  value  of  the  papery  it  would  annihilate  it  at  once. 
Therefore,  since  the  metals  must  be  had,  and  that  the 
paper  cannot  supply  the  want  of  them  when  they  are  to 
be  exported,  the  price  rises  in  proportion  to  the  difficul¬ 
ties  In  finding  metals  elsewhere  than  in  the  English 
market. 

III.  A  sudden  call  for  bullion,  for  the  making  of 
plate.  A  goldsmith  can  well  afl'ord  to  give  67  pence 
for  an  ounce  of  silver,  that  is  to  say,  he  can  afford  to 
give  one  pound  of  gold  for  14  pounds  of  silver,  and  per¬ 
haps  for  less,  notwithstanding  that  what  he  gives  be 
more  than  the  ordinary  proportion  between  the  metals, 
because  he  indemnifies  himself  amply  by  the  price  of  his 
workmanship  j  just  as  a  tavern  keeper  will  pay  any  price 
for  a  fine  fish,  because,  like  the  goldsmith,  he  buys  for 
other  people. 

IV.  The  mint  price  has  as  great  an  eflect  in  bring¬ 
ing  down  the  price  of  bullion,  as  exchange  has  in  rais¬ 
ing  it.  In  countries  wheiv  the  metals  In  the  coin  arc 
justly  proportioned,  where  all  the  currencies  are  of  le¬ 
gal  weight,  and  where  coinage  is  imposed,  the  opera¬ 
tions  of  trade  make  the  price  of  bullion  constantly  to 
fluctuate  between  the  value  of  the  com  and  the  mint 
price  of  the  metals. 

Now  let  us  suppose  that  the  current  price  ol  silver 
liullion  in  the  market  is  65  pence  the  ounce,  jiaid  in 
lawful  money,  no  matter  of  what  weight  or  ot  what 
metal.  Upon  this  the  money-jobber  tails  to  work.  All 
shillings  w'-'ch  are  above  ot  a  pound  troy,  he  throws 
into  bis  melting  pot,  and  sells  them  as  bullion  for  63d. 
per  ounce  •,  all  those  which  are  below  that  weight  he 
carries  to  market,  and  buys  bullion  with  them  at  65J. 
per  ounce. 

AVbat  is  the  consequence  of  this  ? 

That  those  who  sell  the  bullion,  finding  the  .hillings 
which  the  money  jobber  pays  with  ptrhaps  not  aboss 
of  a  pound  troy,  th<  y  on  their  side  raise  the  price 
of  the  bullion  to  66d.  the  ounce. 

This  makes  new  work  for  the  money-jobber ;  for 
he  must  always  gain.  He  now  weighs  all  shillings  a* 
they  come  to  hand  ;  and  as  formerly  he  threw  into  hi* 
rm  lting  pot  those  onlv  which  were  worth  more  than  ft- 
of  a  pourul  troy,  be  now  throws  in  all  that  are  10  v«- 
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lue  above  ^*5.  He  then  sells  the  melted  shillings  at 
66d.  the  ounce,  and  buys  bullion  with  the  light  ones  at 
the  same  price. 

This  is  the  consequence  of_ever  permitting  any  spe¬ 
cies  of  coin  to  pass  by  the  authority  of  the  stamp,  with¬ 
out  controlling  it  at  the  same  time  by  the  %veight :  and 
this  is  the  manner  in  which  money-jobbers  gain  by  the 
currency  of  light  money. 

It  is  no  argnment  against  this  exposition  of  the  matter 
to  say,  that  silver  bullion  is  seldom  bought  with  silver 
coin  j  because  the  pence  in  new  guineas  are  worth  no 
more  than  the  pence  of  shillings  of  65  In  the  pound  troy ; 
that  is  to  say,  that  240  pence  contained  in  4t  of  ^ 
guinea,  and  240  pence  contained  in  28  shillings  ot  65 
to  the  pound  troy,  differ  no  more  in  the  intrinsic  value 
than  0.83  of  a  grain  of  fine  silver  upon  the  whole,  which 
is  a  mere  trifle. 

Whenever,  therefore,  shillings  come  below  the 
weight  of  ^  of  a  pound  troy,  then  there  is  an  advan¬ 
tage  in  changing  them  for  new  guineas  j  and  when  that 
is  the  case,  the  new  guineas  will  be  melted  down,  and 
profit  will  be  found  in  selling  them  for  bullion,  upon 
the  principles  we  liave  just  been  explaining. 

We  have  already  given  a  specimen  of  the  domestic 
operations  of  the  money-jobbers  j  but  these  are  not  the 
most  prejudicial  to  national  concerns.  The  jobbers  may 
be  supposed  to  be  Englishmen  j  and  in  that  case  the 
profit  they  make  remains  at  hopie  :  but  whenever  there 
is  a  call  for  bullion  to  pay  the  balance  of  trade,  it  is 
evident  that  this  will  be  paid  in  silver  coin  ;  never  in 
gold,  if  heavy  silver  can  be  got  j  and  this  again  carries 
awav  the  silver  coin,  and  renders  it  at  home  so  rare, 
tliat  great  inconveniences  are  found  for  want  ot  the  les¬ 
ser  denominations  of  It.  The  loss,  however,  here  is 
confined  to  an  inconvenience  •,  because  the  balance  of 
trade  being  a  debt  which  must  be  paid,  we  do  not  con¬ 
sider  the  exportation  of  the  silver  for  that  purpose  as 
any  consequence  of  the  disorder  of  the  coin.  But  be¬ 
sides  thisexportatlon  which  is  necessary,  there  arc  others 
which  are  arbitrary,  and  which  are  made  only  with  a 
view  to  profit  of  the  wrong  proportion. 

AVhen  the  money-jobbers  find  difficulty  in  carrying 
on  the  traffic  we  have  described,  in  the  English  market, 
because  of  the  competition  among  tliemselves,  they 
carry  the  silver  coin  of  the  country,  and  sell  it  a- 
broad  for  gold,  upon  the  same  principles  that  the  East 
India  Company  send  silver  to  China  in  order  to  pur¬ 
chase  gold. 

It  may  be  demanded, ►What  hurt  this  trade  can  do 
to  Britain,  since  those  who  export  silver  bring  back  the 
same  value  In  gold  ?  Were  this  trade  carried  on  by  na¬ 
tives,  there  would  be  no  loss ;  because  they  would  bring 
home  gold  for  the  whole  intrinsic  value  of  the  silver. 
But  if  we  suppose  foreigners  sending  over  gold  to  he 
coined  at  the  English  mint,  and  changing  the  gold  in¬ 
to  English  silver  coin,  and  then  carrying  oft  this  coin, 
it  is  plain  that  they  must  gain  the  difl’erence,  as  well  as 
the  money-jobhers.  But  it  may  lie  answered.  That 
having  given  gold  for  silver  at  the  rate  of  the  mint, 
they  have  given  value  for  what  they  have  received. 
Very  right",  but  so  did  Sir  Hans  Sloane,  when  he  paid 
five  guineas  for  an  overgrown  toad  ;  he  got  value  for 
his  money,  but  it  was  value  only  to  himself.  Just  so, 
whenever  the  English  government  shall  be  obliged  to 
xestore  the  proportion  of  the  metals  (as  they  must  do). 
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this  operation  will  annihilate  that  imaginary  value  which 
they  have  hitherto  set  upon  gold  j  which  imagination  is 
the  only  thing  which  renders  the  exchange  of  their  sil¬ 
ver  against  the  foreign  gold  equal. 

But  it  is  farther  objected,  that  foreigners  cannot 
carry  oft’  the  heavy  silver ;  because  tlrere  is  none  to 
cary  off.  Very  true  ;  but  then  they  have  carried  off 
a  great  quantity  already:  or  if  the  English  Jews  have 
been  too  sharp  to  allow  such  a  profit  to  fall  to  strangers, 
(which  may  or  may  not  have  been  the  case),  then  this 
disorder  is  an  effectual  stop  to  any  more  coinage  of  sil¬ 
ver  for  circulation. 

’]•  Of  the  Disorder  in  the  British  Coin,  so far  as  it  affects 
the  Value  of  the  Pound  Sterling  Curt'cnctj. 

From  what  has  been  said,  it  is  evident,  that  there 
must  be  found  In  England  two  legal  pounds  sterling, 
of  dift'erent  values  j  tlie  one  worth  113  grains  of  fige 
gold,  the  other  worth  1718.7  grains  of  fine  silver. 
We  call  them  dift’erent  :  because  these  two  portions  of 
the  precious  metals  are  of  different  values  all  over 
Europe. 

But  besides  these  two  different  pounds  sterling,  which 
the  change  in  the  proportion  of  the  metals  has  created, 
the  other  defects  of  the  circulating  coin  produce  similar 
effects.  The  guineas  coined  by  all  the  princes  since 
King  Charles  II.  have  been  of  the  same  standard  weight 
and  fineness,  444^  In  a  pound  troy  of  standard  gold  4-5- 
fine  :  these  have  been  constantly  wearing  ever  since  they 
have  been  coined ;  and  in  proportion  to  their  wearing 
they  are  of  less  value. 

If,  therefore,  the  new  guineas  are  below  the  value 
of  a  pound  sterling  In  silver,  standard  weight,  the  old 
must  be  of  less  value  still.  Here  then  is  another  cur¬ 
rency,  that  Is,  another  pound  sterling ;  or  indeed,  more 
properly yspeaking,  there  are  as  many  diftereut  pounds 
sterling  as  there  are  guineas  of  dift'erent  weights.  This 
is  not  all  •,  the  money-jobbers  having  earried  off  all  the 
weighty  silver,  that  which  Is  worn  with  use,  and  redu¬ 
ced  even  below  the  standard  of  gold,  forms  one  curren¬ 
cy  more,  and  totally  destroys  all  determinate  proportion 
between  the  money  unit  and  the  currencies  which  are 
supposed  to  represent  it. 

It  may  be  asked,  how,  at  this  rate,  any  silver  has 
remained  in  England  ?  It  is  answered,  that  the  few 
weighty  shillings  which  still  remain  in  circulation,  have 
marvellously  escaped  the  hands  of  the  money-jobbers  : 
and  as  to  the  rest,  the  rubbing  and  wearing  of  these 
pieces  has  done  what  the  state  might  have  done  ;  tliat 
is  to  say,  it  has  reduced  them  to  their  due  proportion 
with  the  lightest  gold. 

The  disorder,  therefore,  of  the  T'.nglish  coin  has  ren¬ 
dered  the  standard  of  a  pound  sterling  quite  uncertain. 
To  say  that  it  is  1718.7  grains  of  fine  silver,  is  quite 
ideal.  Who  are  paid  in  such  pounds  ?  To  say  that  it 
is  1 13  grains  of  pure  gold,  may  also  not  he  true  j  be¬ 
cause  tiiere  are  many  currencies  worse  than  the  new 
guineas.  >■ 

What  then  is  the  consequence  of  all  this  disorder  ? 
What  effect  has  it  upon  the  current  value  of  a  pound 
sterling  ?  And  which  way  can  the  value  of  tliat  be  de¬ 
termined  ? 

'I’lie  operations  of  trade  bring  value  to  an  equation, 
notwithstanding  the  greatest  Irregularities  possible  j  and 

so 
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Moaey.  value  ovei-  all  llie  world  by  the  means  of  foreign  ex- 
— V  change.  This  is  a  kind  of  ideal  scale  for  measuring  the 

British  coin,  although  it  has  not  all  the  properties  of 
that  described  above. 

Kxchange  considers  the  pound  sterling  as  a  value 
determined  according  to  the  combination  of  the  va¬ 
lues  of  all  the  different  currencies,  in  proportion  as 
payments  are  made  in  the  one  or  the  other ;  and  as 
debtors  generally  take  care  to  pay  in  the  worst  species 
they  can,  it  consequently  follows,  that  the  value  of 
the  pound  sterling  should  fall  to  that  of  the  lowest  cur¬ 
rency. 

Were  there  a  sufficient  quantity  of  worn  gold  and 
silver  to  acquit  all  bills  of  exchange,  the  pound  sterling 
would  come  down  to  the  value  of  them  j  hut  if  the  new 
gold  be  also  necessary  for  that  purpose,  the  value  of  it 
must  be  proportlonably  greater. 

All  these  combinations  are  liquidated  and  compen¬ 
sated  with  one  another,  by  the  operations  of  trade  and 
exchange  ;  and  the  pound  sterling,  which  is  so  different 
in  itself,  becomes  thereby,  in  the  eyes  of  commerce,  a 
determinate  unit  j  subject,  however  to  variations,  from 
which  it  never  can  be  exempted. 

Exchange,  therefore,  is  one  of  the  best  measures  for 
valuing  a  pound  sterling,  present  currency.  Here  oc¬ 
curs  a  question  : 

Does  the  great  quantity  of  paper  money  in  England 
tend  to  diminish  the  value  of  the  pound  sterling  ? 

We  answer  in  the  negative.  Paper  money  is  just  as 
good  as  gold  or  silver  money,  and  no  better.  The  va¬ 
riation  of  the  standard,  as  we  have  already  said,  must 
influence  the  interest  of  debtors  and  creditors  propor¬ 
tionally  everywhere.  From  this  it  follows,  that  all  aug¬ 
mentation  of  the  value  of  the  money  unit  in  the  specie 
must  hurt  the  debtors  in  the  paper  money  ;  and  all 
•diminutions,  on  the  other  hand,  must  hurt  the  creditors 
in  the  paper  money  as  well  as  everywhere  else.  The 
payments,  therefore,  made  in  paper  money,  never  can 
contribute  to  the  regulation  of  the  standard  of  the 
pound  sterling  j  it  is  the  specie  received  in  liquidation 
of  that  paper  money  which  alone  can  contribute  to 
mark  tiic  value  of  the  British  unit ;  because  it  is  affixed 
to  nothing  else. 

From  'this  we  may  draw  a  principle,  “  That  in 
countries  where  the  money  unit  is  entirely  affixed  to 
the  coin,  the  actual  value  of  it  is  not  according  to  the 
legal  standard  of  that  coin,  but  according  to  the  mean 
proportion  of  the  actual  wortli  of  those  currencies  in 
which  debts  are  paid. 

Fiom  this  we  see  tlic  reason  why  the  exchange  he- 
tween  England  and  all  other  trading  towns  in  Europe 
has  long  appeared  so  unfavourable.  People  calculate 
the  real  par,  upon  the  suj)position  that  a  pound  ster¬ 
ling  is  worth  lyiS.y  grains  troy  of  fine  silver,  when  in 
fact  the  currenry  is  not  jierhaps  worth  1638,  the  va¬ 
lue  of  a  new  Guinea  In  silver,  at  the  market  proportion 
of  I  to  14.5  ;  that  is  to  .say,  the  currency  is  hut  95.3 
jier  cent,  of  the  silver  standard  of  tlic  43d  of  Elizabeth. 
-Nfo  wonder  then  if  the  cxcliange  be  thought  unfavour¬ 
able. 

From  the  jirinciplc  we  have  just  laid  down,  we  may 
gather  a  confirmation  of  what  we  advanci-d  concerning 
the  cause  of  the  advanced  price  of  bullion  in  the  English 
market. 

^Vhen  people  buv  bullion  with  current  monev  at  a 
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determinate  price,  that  operation,  in  conjunction  with 
the  course  of  exchange,  ought  naturally  to  mark  the 
actual  value  of  the  pound  sterling  with  great  exact¬ 
ness. 

If  therefore  the  price  of  standard  bullion  in  the  Eng¬ 
lish  market,  when  no  demand  is  found  for  the  exporta 
tlon  of  the  metals,  that  is  to  say,  when  paper  is 
found  for  paper  upon  exchange,  and  when  merchant^ 
versed  in  these  matters  judge  exchange  (that  is  re¬ 
mittances)  to  be  at  par,  if  then  silver  bullion  can¬ 
not  be  bought  at  a  lower  price  than  65  pence  the 
ounce,  it  is  evident  that  this  bullion  might  be  bought 
with  65  pence  in  sliillings,  of  which  65  might  be  coin¬ 
ed  out  of  the  pound  troy  English  standard  silver ;  since 
65  per  ounce  implies  63  shillings  for  the  12  ounces  or 
pound  troy. 

This  plainly  shows  how  standard  silver  bullion  should 
sell  for  6j  pence  the  ounce,  in  a  country  where  the 
ounce  of  standard  silver  in  the  coin  is  worth  no  more 
than  62  j  and  were  the  market  price  of  bullion  to 
stand  uniformly  at  65  pence  per  ounce,  that  would 
show  the  value  of  the  pound  sterling  to  be  tolerably 
fixed.  All  the  heavy  silver  coin  is  now  carried  offj  be¬ 
cause  it  was  intrinsically  worth  more  than  the  gold  it 
passed  for  in  currency.  The  silver  therefore  which  re¬ 
mains  is  worn  down  to  the  market  proportion  of  the 
metals,  as  has  been  said ;  that  is  to  say,  20  shillings 
in  silver  currency  are  worth  113  grains  of  fine  gold, 
at  the  proportion  of  i  to  14.5  between  gold  and  silver. 
Now, 

as  I  is  to  14.5,  so  is  1 13  to  1638; 
so  the  20  shillings  current  weigh  but  1638  grains  fine 
silver,  instead  of  1718.7,  which  they  ought  to  do  ac¬ 
cording  to  the  standard. 

Now  let.  us  speak  of  standard  silver,  since  we  are 
examining  how  far  the  English  coin  must  be  worn  by 
use. 

The  pound  troy  contains  5760  grains.  This,  ac¬ 
cording  to  the  standard,  is  coined  into  62  shillings ; 
consequently,  every  shilling  ought  to  weigh  92.9  grain.s. 
Of  .such  shillings  it  is  impossible  that  ever  standard 
bullion  should  sell  at  above  62  pence  per  ounce. 
If  therefore  such  bullion  sells  for  65  pence,  the  shil¬ 
lings  with  which  it  is  bought  must  weigh  no  mor* 
than  88.64  grains  standard  silver;  that  is,  they  mu-t 
lose  4. 29  grains,  and  are  reduced  to  j,-  of  a  pound 
troy. 

But  it  is  not  necessary  that  bullion  be  bought  with 
shillings  :  no  stipulation  of  price  is  ever  made  farther, 
than  at  so  many  pence  plerlmg  per  ounce.  Docs  not 
this  virtually  determine  the  \altie  of  Uih  currency 
with  regard  to  all  the  cr.rrcncit  s  in  Euri>|>c  ?  Did  a 
Spaniard,  a  I'lenthman,  or  a  l)ntrh«i:.in,  know  the 
exact  quantity  of  .silver  Iniliinn  which  can  lie  bought 
in  the  London  maikit  fi  r  a  pound  .'terlioi:.  would  hi 
inform  himself  any  1‘arther  a  to  tl:.  ii  liniie  value  of 
that  monev  unit^  would  lie  not  undir-itand  tiie  vali.r 
of  it  far  hett  t  from  that  eircumstauce  than  Ly  tl.c 
tonr-’o  of  anv  ; -xchangi-,  ■Inte  exchan.  c  do.  not 
mark  the  intrie.  ic  value  of  money,  Imt  only  1  ai  vi 
liie  of  that  nu  ncy  transported  from  mo  pLr .  t 
other  ^ 

'I'hr  pnee  of  bullhni,  therefore,  w';en  it  i'  le  ‘  ri 
fluevic  d  bv  I  xtraordinarv  deniand.  »b  i*'  f*-i  ti  ■ 
p.i\  ■  nt  of  .1  bid.im  of  tra'le.  >1  rn  iii.ikn.  .  an  i  v 
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Money,  trnordlnary  provision  of,  plate),  but  when  it  stands  at 
■■~~v  *•'  what  every  body  knows  to  be  meant  by  the  common 

market  price,  is  a  ver>'  tolerable  measure  of  the  value 
of  the  actual  money  standard  in  any  country. 

If  it  be  therefore  true,  that  a  pound  sterling  cannot 
purchase  above  1638  grains  of  fine  silver  bullion,  it 
will  require  not  a  little  logic  to  prove  that  it  is  really, 
or  has  been  for  these  many  years,  worth  any  more  j 
notwithstanding  that  the  standard  weight  of  it  in  Eng¬ 
land  is  regulated  by  the  laws  of  the  kingdom  at  1718.7 
grains  of  fine  silver. 

If  to  this  valuation  of  the  pound  sterling  drawn 
from  the  price  of  bullion,  we  add  the  other  drawm 
from  the  course  of  exchange  5  and  by  this  we  find 
that  when  paper  is  found  for  paper  upon  exchange,  a 
pound  sterling  cannot  purchase  above  1638  grains  of 
fine  silver  in  any  country  in  Europe  :  upon  these  two 
autiiorities  w’e  may  very  safely  conclude  (as  to  the  mat¬ 
ter  of  fact  at  least)  that  the  pound  sterling  is  not  worth 
more,  either  in  London  or  in  any  other  trading  city  j 
and  if  this  be  the  case,  it  is  just  worth  20  shillings  of 
65  to  the  pound  troy. 

If  therefore  the  mint  were  to  coin  shillings  at  that 
rate,  and  pay  for  silver  bullion  at  the  market  price, 
that  is,  at  the  rate  of  65  pence  per  ounce  in  those  new 
coined  shillings,  they  would  be  in  proportion  to  the 
gold  ;  silver  would  be  carried  to  tite  mint  etinally  wltli 
gold,  and  would  be  as  little  subject  to  be  exported  or 
melted  down. 

It  may  be  inquired  in  this  place,  how’  far  the  coining 
the  pound  troy  into  65  shillings  is  contrary  to  the  laws 
ol  England  ? 

'J'he  moment  a  state  pronounces  a  certain  quantity 
of  gold  to  be  worth  a  certain  qu.antity  of  silver,  and 
orders  these  respective  quantities  of  each  metal  to  be 
received  as  equivalents  of  each  other,  and  as  lawful 
money  In  payments,  that  moment  gold  Is  made  a  stand¬ 
ard  as  much  as  silver.  If  therefore  too  sm.ill  a  quan¬ 
tity  of  gold  be  ordered  or  permitted  to  be  considered 
as  an  equivalent  for  the  unit,  the  silver  standard  is  from 
that  moment  debased  •,  or  indeed,  more  properly  speak¬ 
ing,  all  silver  money  is  from  that  moment  ju’oscrlbed  j 
for  who,  from  that  time,  will  ever  pay  in  silver,  when 
he  can  pay  cheaper  in  gold  ?  Gold,  therefore,  by  such 
a  law,  is  made  the  standard,  and  all  declarations  to  the 
contrary  are  against  the  matter  of  fact. 

Were  the  king,  therefore,  to  coin  silver  at  65  shil¬ 
lings  in  the  pound,  it  Is  demonstration,  that  by  such  an 
act  he  would  commit  no  adulteration  upon  tlie  stand¬ 
ard  ;  the  adulteration  is  already  committed.  The 
standard  lias  descended  to  where  it  is  by  slow  de¬ 
grees,  and  by  the  operation  of  political  causes  only ; 
and  nothing  prevents  it  from  falling  lower  but  the 
standard  of  the  gold  coin.  Let  guineas  be  now  left 
10  seek  their  value  as  they  did  formerly,  and  let  light 
silver  continue  to  go  by  talc,  we  shall  see  the  guineas 
up  at  30  shillings  in  20  years  time,  as  was  the  case  in 
1695. 

It  is  as  absurd  to  say  that  the  standard  of  Queen 
Elizabeth  has  not  been  debased  by  enacting  that  the 
English  unit  shall  be  acquitted  with  113  grains  of  fine 
gold,  as  it  would  be  to  affirm  that  it  would  not  be  de- 
basc'd  from  what  it  is  at  present  by  enacting  that  a 
pound  of  butter  should  everywhere  be  received  in  pay¬ 


ment  for  a  pound  sterling  j  although  the  pound  ster-  kroner, 
ling  should  continue  to  consist  of  three  ounces,  17  pen- '  -  y— — 
ny-weiglits,  and  10  grains  of  standard  silver,  according 
to  the  statute  of  the  43d  of  Elizabeth.  In  that  case, 
most  debtors  would  pay  in  butter  5  and  silver  would,  as 
at  present,  acquire  a  conventional  value  as  a  metal,  but 
w’ould  be  looked  upon  no  longer  as  a  standard,  or  as 
money. 

If  therefore,  bv  the  law’  of  England,  a  pound  sterling 
must  consist  of  1718.7  grains  troy  of  fine  silver  5  by  tlie 
law  of  England  also,  113  grains  of  gold  must  be  of  the 
same  value  :  but  no  law’  can  establish  that  proportion  j 
consequently,  in  which  ever  way  a  reformation  he 
brought  about,  some  law  must  be  reversed  •,  consequent¬ 
ly,  expediency,  and  not  compliance  with  law,  must  be 
the  motive  in  reforming  the  abuse. 

From  w'bat  has  been  said,  it  Is  not  at  all  surprising 
that  the  pound  sterling  should  in  fact  be  reduced  near¬ 
ly  to  the  value  of  the  gold.  Whether  it  ought  to  be 
kept  at  that  value  is  another  question.  All  that  wc 
here  decide  is,  that  coining  the  pound  troy  into  65 
shillings  would  restore  the  proportion  of  the  metals, 
and  render  both  species  common  in  circulation.  But 
restoring  tlie  weight  and  proportion  of  the  coin  is  not 
the  difficulty  wiiich  prevents  a  reformation  of  llie  Eng¬ 
lish  coinage. 

8.  Circumstances  to  be  atti  ndcd  to  in  aN^ew  Regulation 
oj  the  British  Coin. 

To  people  who  do  not  understand  tlie  nature  of  such 
operations,  it  may  have  an  air  of  justice  to  support 
the  unit  at  what  is  commonly  believed  to  be  the  stand¬ 
ard  of  Queen  Elizabeth,  viz.  at  1718.7  grains  of  fine 
silver. 

The  regulating  the  standard  of  both  silver  and  gold 
to  fine,  and  the  pound  sterling  to  four  ounces 
standard  silver,  as  it  stood  during  the  reign  of  Queen 
M-ary  I.  lias  also  its  advantages,  as  Mr  Harris  has  ob¬ 
served.  It  makes  the  crown-piece  to  weigh  just  one 
ounce,  the  sliilling  four  pennyweights,  and  the  penny 
eight  grains :  consequently,  w’cre  the  new  statute  to 
bear,  that  the  weight  of  the  coin  should  regulate  its 
currency  upon  certain  occasions,  the  having  tlie  pieces 
adjusted  to  certain  aliquot  parts  of  weight  would  make 
weighing  easy,  and  would  accustom  the  common  people 
to  judge  of  tlie  value  of  money  by  Its  weight,  and  not 
by  the  stamp. 

In  that  case,  there  might  be  a  convenicncy  in  strik¬ 
ing  the  gold  coins  of  the  same  w’eight  with  the  silver  j 
because  the  proportion  of  their  values  would  then  con¬ 
stantly  he  the  same  with  the  propoition  of  the  metals. 

The  gold  crowns  would  he  worth  at  present,  3I.  12s, 

6d.  the  lialf-trowns  ll.  l6s.  3d.  the  gold  shillings  14s. 

6d.  and  the  half  7s.  3d.  This  was  anciently  tlie  prac¬ 
tice  in  the  Spanish  mints. 

The  interests  within  the  state  can  be  nowise  perfect¬ 
ly  protected,  but  by  permitting  convei’sions  of  value 
from  tlic  old  to  the  new  standard,  whatever  it  be,  and 
by  regulating  the  footing  of  such  conversions  by  act  of 
parliament,  according  to  circumstances. 

For  this  purpose,  we  shall  ex.amlne  those  interests 
which  will  chiefly  merit  the  attention  of  government, 
when  they  form  a  regulation  for  the  future  of  acquit¬ 
ting 
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•Money,  ting  po'manent  contracts  already  entered  into.  Sncli 
— v— as  may  be  contracted  afterwards  will  naturally  follow 
the  new  standard. 

The  landed  intere-'t  is  no  douht  the  most  consider¬ 
able  in  the  nation.  Let  us  therefore  examine,  in  the 
first  place,  rrhat  regulations  it  may  be  proper  to  make, 
in  order  to  do  justice  to  this  great  class,  with  respect  to 
the  land  tax  on  one  hand,  and  with  respect  to  tlieir  les¬ 
sees  on  the  other. 

Tlie  valuation  of  the  lands  of  England  was  made 
many  years  ago,  and  reasonably  ought  to  he  supported 
at  life  real  value  of  the  pound  sterling  at  that  time, 
according  to  the  principles  already  laid  down.  The 
general  valuation,  therefore,  of  the  whole  kingdom 
will  rise  according  to  this  scheme.  This  will  he  con¬ 
sidered  as  an  injustice  ;  and  no  daiibt  it  would  he  so,  if 
for  the  future,  the  land  tax  be  imposes!  as  lieretofore, 
without  attending  to  this  circumstance  ;  but  as  that  im¬ 
position  is  annual,  as  it  is  laid  on  by  the  landed  interest 
itself,  who  compose  tlie  parliament,  it  is  to  he  sujiposed 
that  this  great  class  will  at  least  take  care  of  their  own 
interest. 

Were  the  valuation  of  the  lands  to  be  stated  accord¬ 
ing  to  tiie  valuation  of  the  pound  sterling  of  1718.7 
grains  of  silver,  which  is  commonly  supposed  to  be  the 
standard  of  Ellzahctli,  there  would  be  no  great  injury 
done  ;  this  would  raise  the  valuation  only  y  per  cent, 
and  the  land  tax  in  proportion. 

There  is  no  class  of  Inhabitants  in  all  England  so 
much  at  their  ea.se,  and  so  free  from  taxes,  as  the  class 
of  farmers.  By  living  in  the  countiy,  and  by  consum¬ 
ing  the  fruits  of  the  earth  without  tlieir  suflering  any 
alienation,  they  avoid  the  effect  of  many  excises, 
which,  by  those  who  live  in  corporations,  are  felt  upon 
many  articles  of  their,  consumption,  as  well  as  on  tliose 
which  are  Immediately  loaded  with  these  Impositions. 
For  this  reason  It  will  not,  perhaps,  appear  unreason¬ 
able,  if  the  additional  5  per  cent,  on  the  land  tax 
were  thrown  upon  this  class,  and  not  upon  the  land¬ 
lords. 

With  respect  to  leases,  It  may  be  observed,  that  we 
liave  gone  upon  the  supposition  that  the  jiound  sterling 
in  the  year  1728  was  worth  1718.7  grains  of  fine  silver, 
and  1 13  grains  of  fine  gold. 

There  would  be  no  injustice  done  the  lessees  of  all  the 
lands  in  the  kingdom,  were  their  rents  to  be  fixed  at 
the  mean  proportion  of  these  values.  We  have  observed 
how  the  pound  sterling  has  been  gradually  diminishing 
in  its  worth  from  that  time  by  the  gradual  rise  of  the 
silver.  This  mean  proportion,  therefore,  will  nearly 
answer  to  what  the  value  of  the  pound  sterling  was  in 
1743  5  supposing  the  rise  of  the  silver  to  have  been  uni¬ 
form. 

It  mav  be  farther  alleged  In  favour  of  the  landlord.s, 
that  the  gradual  debasement  of  the  standard  lias  been 
more  prejudicial  to  tlieir  interest  in  letting  their  lands, 
than  to  the  farmers  in  disposing  of  tlie  fruits  of  them. 
Proprietors  cannot  so  easily  raise  their  rents  upon  new 
leases,  as  farmer.s  can  raise  the  prices  of  their  grain 
according  to  the  debasement  of  the  value  of  the  lur 
rcricv. 

'I'lie  pound  terling,  thus  regulated  at  the  mean  urn- 
portion  of  its  worth,  as  it  s^md-'  at  present,  and  .  it 
stood  in  1728,  may  be  rea!i/.*.d  in  1678.6  grains  jt 
eliver,  and  iiyjS  grains  line  gold)  which  is  • 


cent,  above  the  \alee  of  the  present  curvenev.  No  in¬ 
jury,  iliereiorc,  would  he  done  to  lessees,  and  no  un- 
rc.rsonalile  gain  would  accrue  to  the  laiulcd  interest,  in 
appointing  conversions  of  all  land  rent.s  at  2i  per  cent, 
above  the  value  of  the  present  etirrenev. 

itliout  a  thorough  knowledge  of  every  cirrumstanre 
relating  to  (ireat  Britain,  it  is  impossible  to  lav  down 
any  plan.  It  is  snilicient  lierc  hrieflv  to  point  out  the 
principles  upon  which  it  must  he  regulated. 

'I'he  next  interest  to  be  considered  is  that  of  the  na¬ 
tion’s  creditors.  The  right  regulation  of  tlieir  concerns 
will  have  a  considerable  influence  in  estahllshing  public 
credit  upon  a  solid  basis,  by  making  it  appear  to  all  the 
world,  that  no  political  operation  upon  the  monev  of 
Great  Britain  can  in  any  respect  either  benefit  or  pre¬ 
judice  the  interest  of  those  who  lend  their  money  upon 
tlie  faith  of  tlie  nation.  The  regulating  also  tjie  inte¬ 
rest  6t  so  great  a  body,  tvill  serve  as  a  rule  for  all  cre¬ 
ditors  who  are  in  the  same  circumstances,  and  will  upon 
other  accounts  be  productive  of  greater  advantages  to 
the  nation  in  lime  coming. 

In  1749,  a  new  regulation  was  made  with  the  pub¬ 
lic  creditors,  when  the  interest  of  the  whole  redeemable 
national  debt  was  reduced  to  3  per  cent.  This  cir¬ 
cumstance  infinitely  facilitates  the  matter  with  respect 
to  this  clas.s,  since  by  this  innovation  of  all  former  con¬ 
tracts,  the  whole  national  debt  may  he  considered  as 
contracted  at,  or  posterior  to,  the  2jth  December 
1749. 

ere  the  state,  hv  an  arhitrarv  operation  upon 
money  (which  every  reformalion  must  he),  to  diminisli 
the  value  of  the  pound  sterling  in  ivhich  the  parlia¬ 
ment  at  that  time  bound  the  nation  to  acquit  tliose 
capitals  and  the  interest  upon  tiicm,  would  not  all  Eu¬ 
rope  say.  That  the  British  parliament  liad  defrauded 
their  creditors  ?  If  therefore  the  operation  proposed  to 
be  performed  should  have  a  contrary  tendency,  viz.  to 
augment  the  value  of  the  pound  sterling  with  wliicli 
the  parliament  at  that  time  hound  the  nation  to  ac¬ 
quit  tliose  capitals  and  interests,  must  not  all  I.urope 
also  agree,  that  the  British  parliament  had  defrauded 
the  nation  ? 

I'lie  convention  with  the  ancient  creditors  of  l!ic 
state,  who,  in  consequence  of  tlie  debasement  of  the 
standard,  might  have  justly  claimed  an  Indemnification 
for  the  loss  upon  their  capitals,  lent  at  a  time  when 
the  pound  sterling  was  at  the  value  of  the  Iicavy  sil¬ 
ver,  removes  all  causes  of  complaint  from  that  quarter. 
There  was  in  the  year  1749  an  innovation  in  all 
their  contracts)  and  they  are  now  to  be  considered 
as  creditors  only  from  the  25th  of  December  of  tliat 
year. 

Let  the  value  of  the  pound  sterling  be  inquired  in 
to  during  one  year  preceding  and  one  iMiiterior  to  tbe 
transaction  of  tlie  monlli  of  December  1 749.  TIu 
great  sums  boriowed  and  paid  hack'  by  llie  nation  dur¬ 
ing  that  pci-iod,  will  fumisli  daU  sufiicient  for  tliat 
calculation.  Let  this  value  of  tlie  pound  lie  .p=  cified 
i.i  troy  plains  of  fine  silver  and  finr  gold  bullion,  wifli- 
o.  t  mentioning  any  denomination  of  money  '>ri>rdiiit' 
to  the  exact  jiroportlon  of  the  metals  at  that  tini' . 
And  let  this  pound  be  called  llic  p(,utid  zj  natf  *01. 

cr 

i’bis  first  operation  being  dctcrmlm  d,  let  it  be  enact 
‘  pound  sterling,  by  wliicb  the  -ilate  i--  tei 
S  s  2  borrow 
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borrow  for  die  future,  and  that  in  wlilcb  the  creditors 
are  to  be  paid,  shall  be  the  exact  mean  proportion  be¬ 
tween  the  quantities  of  gold  and  silver  above  specified, 
according  to  the  actual  proportion  of  the  metals  at  the 
time  such  payments  shall  be  made:  or  that  the  sums 
shall  be  borrowed  or  acquitted,  one  half  in  gold  and 
one  half  in  silver,  at  the  respective  requisitions  of  the 
creditors  or  of  the  state,  when  borrowing.  All  debts 
contracted  posterior  to  i749  may  be  made  liable  to 


conversions. 

The  consequence  of  this  regulation  will  be  the  insen¬ 
sible  establishment  of  a  bank  money.  Nothing  w'ould 
be  more  difficult  to  establish,  by  a  positive  revolution, 
than  such  an  invariable  measure  j  and  nothing  will  be 
-found  so  easy  as  to  let  it  establish  itself  by  its  own  ad¬ 
vantages.  This  bank  money  will  be  liable  to  much 
fewer  inconveniences  than  that  ot  Amsterdam.  T.here 
the  persons  transacting  must  be  upon  the  spofj  here, 
the  sterling  currency  may,  every  quarter  ot  a  year, 
be  adjusted  by  the  exchequer  to  this  invariable  stand¬ 
ard,  for  the  benefit  of  all  debtors  and  creditors  who 
incline  to  profit  of  the  stability  of  this  measure  of  va¬ 
lue. 

This  scheme  is  liable  to  no  Inconvenience  from 
the  variation  of  the  metals,  let  them  be  ever  so  fre¬ 
quent  or  hard  to  be  determined  •,  because  upon  every 
occasion  where  there  is  the  smallest  doubt  as  to  the 
actual  proportion,  the  option  competent  to  credi¬ 
tors  to  be  paid  half  in  silver  and  half  in  gold  will 
remove. 

Such  a  regulation  will  also  have  this  good  effect, 
that  it  will  give  the  nation  more  just  ideas  of  the  na¬ 
ture  of  money,  and  consequently  of  the  influence  it 
ought  to  have  upon  prices. 

If  the  value  of  the  pound  sterling  shall  be  found 
to  have  been  by  accident  less  in  December  1749  tlian 
it  is  at  present  j  or  if  at  present  the  currency  be  found 
below  what  it  has  commonly  been  since  1749  J  in  jus¬ 
tice  to  the  creditors,  and  to  prevent  all  complaints,  the 
nation  may  grant  them  the  mean  proportion  of  the 
value  of  the  pound  sterling  from  1749  to  1760,  or 
any  other  which  may  to  parliament  appear  reason¬ 
able. 

This  regulation  must  appear  equitable  in  the  eyes 
of  all  Europe  j  and  the  strongest  proof  of  it  will  be, 
that  it  will  not  produce  the  smallest  cftect  prejudicial 
to  the  Interest  of  the  foreign  creditors.  'J'be  course 
of  exchange  with  regard  to  them  will  stand  precisely 
as  before. 

A  Dutch,  French,  or  German  creditor,  will  receive 
the  same  value  for  his  interest  in  the  English  stocks  as 
heretofore.  This  must  silence  all  clamours  at  home, 
l>elng  the  most  convincing  proof,  that  the  nerv  regu¬ 
lation  of  the  coin  will  have  made  no  alteration  upon 
the  real  value  of  any  man’s  property,  let  him  be  debtor 
or  creditor. 

The  interest  of  every  other  denomination  of  credi¬ 
tors,  whose  contracts  are  of  a  Iresh  date,  may  be  regu¬ 
lated  upon  the  same  principles.  But  where  debts  are 
of  an  old  standing,  justice  demands,  that  attention  be 
bad  to  tlie  value  of  money  at  tke  time  of  contracting. 
Nothing  but  the  stability  of  the  English  coin,  when 
compared  with  that  of  otlier  nations,  can  make  such  a 
proposal  appear  extraordinary.  Nothing  is  better 
known  in  France  than  this  stipulation  added  to  obli- 
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gations,  Arge7it  an  cours  de  ce  jour  i  that  is  to  say.  That  Money, 
the  sum  shall  be  paid  in  coin  of  the  samq  intrinsic  value  v — 
with  what  has  been  lent.  Why  sliould  such  a  clause 
be  thought  reasonable  for  guarding  people  against  ar¬ 
bitrary  operations  upon  the  numerary  value  of  the  coin, 
and  not  be  found  just  upon  every  occasion  where  the 
numerary  value  of  it  is  found  to  be  changed,  let  the 
cause  be  what  it  will  ? 

The  next  interest  we  shall  examine  is  that  of  trade. 

When  men  have  attained  the  age  of  21,  they  have  no 
more  occasion  for  guardians.  This  may  be  applied  to 
traders  5  they  can  parry  with  their  pen  every  inconve¬ 
nience  which  may  result  to  other  people  from  the 
changes  upon  money,  provided  only  the  law's  permit 
them  to  do  themselves  justice  with  respect  to  their  en¬ 
gagements.  This  class  demands  no  more  than  a  right 
to  convert  all  reciprocal  obligations  into  denominations 
of  coin  of  the  same  intrinsic  value  with  those  they  have 
contracted  in. 

The  next  interest  is  that  of  buyers  and  sellers  j  that 
is,  of  manufacturers  with  regard  to  consumers,  and  of 
servants  with  respect  to  those  who  hire  their  personal 
service. 

The  interest  of  this  class  requires  a  most  particular 
attention.  They  must,  literally  speaking,  be  put  to 
school,  and  taught  the  first  principles  of  their  trade, 
which  is  buying  and  selling.  They  must  learn  to  judge 
of  price  by  the  grains  of  silver  and  gold  they  receive  : 
they  are  children  of  a  mercantile  mother,  however  war¬ 
like  the  father’s  disposition.  If  it  be  the  interest  of  the 
state  that  their  bodies  be  rendered  robust  and  active, 
it  is  no  less  the  interest  of  the  state  that  their  minds  be 
instructed  in  the  first  principles  of  the  trade  they  exer¬ 
cise. 

For  this  purpose,  tables  of  conversion  from  the  old 
standard  to  the  new  must  be  made,  and  ordered  to  be 
put  up  in  every  market,  in  every  shop.  All  duties,  all 
excises,  must  be  converted  in  the  same  manner.  Uni¬ 
formity  must  be  made  to  appear  everywhere.  The 
smallest  deviation  from  this  will  be  a  stumbling  block 
to  the  multitude. 

Not  only  the  interest  of  the  individuals  of  the  class 
we  are  at  present  considering,  demands  the  nation’s 
care  and  attention  in  this  particular  j  but  the  prospe¬ 
rity  of  trade,  and  the  wellbeing  of  the  nation,  are  also 
deeply  interested  in  the  execution. 

The  whole  delicacy  of  the  Intricate  combinations  of 
commerce  depends  upon  a  just  and  equable  vibration 
of  prices,  according  as  circumstances  demand  it.  I  he 
more,  therefore,  the  industrious  classes  are  instructed  in 
the  princijilcs  which  influence  prices,  the  more  easily 
will  the  machine  move.  A  workman  then  learns  to 
sink  his  price  without  regret,  and  can  raise  it  without 
avidity.  When  principles  are  not  understood,  prices 
cannot  gently  fall,  they  must  be  pulled  down  :  and  merr 
chants  dare  not  suffer  them  to  rise,  for  lear  ot  abuse, 
even  although  the  perfection  of  an  infiint  manufacture 
should  require  it. 

'File  last  interest  is  that  of  the  bank  of  England, 
which  naturally  must  regulate  that  of  every  other. 

Had  this  i^’eat  comjiany  lollowed  the  example  of 
other  banks,  and  established  a  bank-money  of  an  inva¬ 
riable  standard  as  the  measure  of  all  their  debts  and 
credits,  they  would  not  have  been  liable  to  any  incon- 
YUiience  upbn  a  variation  of  the  standard. 

^  The 
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,;^The  bank  of  England  was  projected  about  the  year 
^94,  at  a  time  wlien  the  current  money  ot  the  nation 
was  in  tlie  greatest  disorder,  and  government  in  the 
greatest  distress  both  for  money  and  for  credit.  Com¬ 
merce  was  then  at  a  very  low  ebb  ;  and  the  only,  or 
at  least  the  most  profitable,  trade  of  anv,  'ivas  jobbing 
in  coin,  and  carrying  backwards  and  forwards  the  pre¬ 
cious  metals  from  Holland  to  England.  Merchants 
profited  also  greatly  from  the  ell’ects  which  the  utter 
disorder  of  the  coin  produced  upon  the  price  of  mer- 
chandise. 

At  such  a  juncture  the  resolution  was  taken  to  make 
a  new  coinage  ;  and  upon  the  prospect  of  this,  a  com¬ 
pany  w.as  found,  who,  for  an  exclusive  cliarter  to  hold 
a  bank  for  13  years,  willingly  lent  the  government 
Upwards  of  a  million  stei’llng  at  8  per  cent,  (in  light 
money*f\’e  suppose),  with  a  prospect  of  being  repaid 
both  interest  and  capital  in  heavy.  This  was  not  all  : 
part  of  the  money  lent  was  to  be  applied  for  the  esta¬ 
blishment  of  the  bank  j  and  no  less  than  4000I.  a-year 
tvas  allowed  to  the  company,  above  the  full  interest, 
for  defraying  the  charge  of  the  management. ' 

Under  such  circumstances  the  introduction  of  bank- 
money  was  very  superfluous,  and  would  have  been  very 
impolitic.  That  invention  is  calculated  against  the 
raising  ot  the  standard  :  but  here  the  bank  profited  of 
that  rise  in  its  quality  of  creditor  for  money  lent  j  and 
took  care  not  to  commence  debtor  by  circulating  their 
paper  until  the  effect  of  the  new  regidation  took  place 
in  1 695  j  that  is,  alter  Uie  general  re-coinage  of  all 
the  clipped  silver. 

Fi  ■om  that  time  till  now,  the  bank  of  England  has 
been  the  basis  of  the  nation’s  credit,  and  with  great 
reason  has  been  constantly  under  the  most  Intimate  pro-^ 
tection  of  every  minister. 

The  value  of  the  pound  sterling,  as  we  have  seen,  has 
been  declining  ever  since  the  year  1601,  the  standard 
being  fixed  to  silver  during  all  that  century,  while  the 
gold  was  constantly  rising.  No  sooner  had  the  pro¬ 
portion  taken  another  turn,  and  silver  begun  to  rise, 
than  the  government  of  England  threw  the  standard 
virtually  upon  the  gold,  by  regulating  the  value  of  the 
guineas  at  the  exact  proportion  of  the  market.  Ily 
these  operations,  however,  the  bank  has  constantly 
been  a  gainer  (in  its  quality  of  debtor)  upon  all  the 
paper  in  circulation  ;  and  therefore  has  lost  nothing  by 
not  having  established  a  bank-money. 

The  interest  of  this  great  company  being  establi*licd 
upoathe  principles  we  have  endeavoured  to  explain,  it 
is  very  evident,  that  the  government  of  England  never 
will  take  any  st.-p  in  the  reformation  of  the  coin  uhicli 
in  its  consequences  can  prove  hurtful  to  the  bank. 
Such  a  step  would  be  contrary  both  to  justice  and  "to 
comnion  sense.  To  make  a  regulation  which,  by  rais¬ 
ing  the  standard,  would  prove  beneficial  to  the  public 
creditors,  to  the  pn  judice  of  the  bank  (which  we  m.^y 
call  the  public  debtor'),  would  be  an  operation  upon 
public  credit  like  that  of  a  person  who  is  at  great  pains 
to  support  Ills  house  by  jirops  on  all  sides,  aivd  who  at 
the  same  time  blows  up  the  foundation  of  it  with  gun¬ 
powder. 

Me  may  therefore  conclude,  that  with  retrard  to  the 
bank  of  England,  as  well  as  every  other  private  bank¬ 
er,  the  notes  which  are  constantly  payable  upon  d<-- 
aiatid  must  be  made  liable  to  a  conversion  at  tin-  actual 
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value  of  the  pound  sleriing  at  the  Ane  of  the  new  re¬ 
gulation. 

Th.at  the  bank  will  gain  by  this,  is  very  certain  ;  but 
the  circulation  of  their  notes  is  so  swift,  that  it  would 
be  absurd  to  allow  to  the  then  possessors  of  them  that 
indemnification  which  naturally  should  be  shared  by  all 
those  through  whose  hands  they  have  passed,  in  pro¬ 
portion  to  tlie  debasement  of  the  standard  during  the 
time  of  their  respective  possession. 

Besides  these  considerations,  which  are  in  common  to 
all  states,  the  government  of  Great  Britain  has  one  pe¬ 
culiar  to  itself.  The  Interest  of  the  bank,  and  that  of 
the  creditors,  are  diametrically  opposite  5  evei'y  thing 
which  raises  the  standard  hurts  the  bank  •,  every  thing 
which  can  sink  it  hurts  the  creditors  :  and  upon  the 
right  management  of  the  one  and  the  other,  depends 
the  solidity  of  public  credit.  For  these  reasons,  with¬ 
out  the  most  certain  prospect  of  conducting  a  restitution 
of  the  standard  to  the  general  advantage  as  well  as  ap¬ 
probation  of  the  nation,  no  minister  will  probably  ever 
undertake  so  dangerous  an  operation. 

^Ve  shall  now  propose  an  expedient  which  may  re¬ 
move  at  least  some  of  the  inconveniences  which  would 
result  from  so  extensive  an  undertaking  as  that  of  regu¬ 
lating  the  respective  interests  in  Great  Britain  by  a  po¬ 
sitive  law,  upon  a  change  in  the  value  of  their  money 
of  account. 

Suppose  then,  that,  before  any  change  is  made  in  the 
coin,  government  should  enter  into  a  transaction  with 
the  public  creditors,  and  ascertain  a  permanent  value 
for  the  pound  sterling  for  the  future,  specified  in  a  de¬ 
termined  proportion  of  the  fine  metals  in  common  bul¬ 
lion,  without  any  regard  to  money  ot  account,  or  to  any 
coin  whatever. 

This  preliminary  step  being  taken,  let  the  Intended 
alteration  of  the  standard  be  proclaimed  a  certain  time 
before  it  is  to  commence.  Let  the  nature  ot  the 
change  be  clearly  explained,  and  let  all  such  as  arc  en¬ 
gaged  in  contracts  which  are  dissolvable  at  will  upon 
the  prestations  stipulated,  lie  acquitted  between  the 
parties,  or  innovated  as  they  shall  think  proper  ;  with 
certification,  that,  posterior  to  a  certain  day,  the  stipu¬ 
lations  formerly  entered  into  shall  be  binding  according 
to  the  denominations  of  the  money  of  account  in  the 
new  standard. 

As  to  permanent  contracts,  which  cannot  at  once 
be  fulfilled  and  dissolved,  such  as  leases,  the  parliament 
may  either  prescribe  the  methods  and  terms  ol  conver¬ 
sion  •,  or  a  liberty  may  he  given  to  the  parties  to  annul 
the  contract,  upon  the  debtor’s  refusing  to  perform  his 
agreement  according  to  the  new  standard,  (ontract.®, 
on  the  other  hand,  might  remain  stable,  with  respect  to 
creditors  who  would  he  satisfied  with  payment  <  made 
on  the  footing  of  the  obi  standard.  If  the  rise  intended 
should  not  he  very  considerable,  no  great  injustice  can 
follow  such  a  regulation. 

Annuities  are  now  thoronghly  understood,  and  the 
value  of  them,  is  brought  to  -o  nice  a  calculation, 
that  nothing  will  be  easier  than  to  regulate  tin  se 
u[K*n  the  footing  of  the  value  paid  for  tlmn,  or  of 
the  subject  affected  by  them.  If  by  the  regulation, 
land  rents  arc  maile  to  rise  in  ili  nomination,  the  an¬ 
nuities  charged  U|a)n  them  ought  to  rise  in  projMir- 
tion  ;  if  in  intrinsic  value,  the  annuity  should  remain 
as  it  wa-s. 

9.  Rc^ultilwns 
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9.  Regulations  u  hich  the  Fiinciples  of  this  Iiiquij-y 
point  out  as  expedient  to  he-  made  by  a  ?icw  Sta¬ 
tute for  T'gulatuig  the  British  Coin. 


Let  US  now  examine  what  regulations  it  may  be 
proper  to  make  by  a  new  statute  concerning  the  coin 
of  Great  Britain,  in  order  to  preserve  always  t!ie  same 
exact  value  of  the  pound  sterling  realized  in  gold  and 
in  silver,  m  spite  of  all  the  incapacities  inherent  in 
the  metals  to  perform  the  functions  of  an  invariable 
scale  or  measure  of  valuel 

1.  Tue  first  point  is  to  determine  the  exact  nuititrer 
of  grains  of  fine  gold  and  fine  silver  which  are  to  com¬ 
pose  it,  according  to  the  then  proportion  of  tlie  metals 
in  the  London  market. 

2.  To  determiue  the  proportion  of  these  metals 
with  the  pound  troy  •,  and  in  regard  that  the  standard  of 
gold  and  silver  is  ditfereut,  let  the  mint  price  of  both 
metals  be  regulated  according  to.  tlie  pound  troy  fine. 

3.  To  fix  the  mint  price  within  certain  limits  ■,  tliat 
is  to  say,  to  leave  to  the  king  and  council,  by  procla¬ 
mation,  to  cany  the  mint  price  of  bullion  up  to  the  va¬ 
lue  of  the  coin,  as  is  the  present  regulation,  or  to  sink 
it  to  per  cent,  below  that  price,  according  as  go¬ 
vernment  shall  incline  to  impose  a  duty  upon  coinage. 

4.  T-O  order,  that  silver  and  gold  coin  shall  be  struck 
of  such  denominations  as  the  king  sliall  think  fit  to  ap¬ 
point  ;  in  which  the  proportion  of  the  metals  alxivc 
determined  sliall  be  constantly  observed  through  every 
denomination  of  the  coin,  until  necessity  shall  make  a 
new  general  coinage  unavoidable. 

5.  To  liave  the  number  of  grains  of  tlie  fine  metal 
in  every  piece  marked. upon  the  exergue,  or  upon  the 
legend  of  the  coin,  in  place  of  some  initial  letters  of 
titles,  wliicli  not  one  person  in  a  thousand  can  decy¬ 
pher  j  and  to  make  the  coin  ot  as  compact  a  form  as 
possible,  diminishing  the  surface  of  it  as  much  as  is 
consistent  with  beauty. 

6.  That  it  shall  be  lawful  for  all  contracting  parties 
to  stipulate  their  payments  either  in  gold  or  silver 
coin,  or  to  leave  the  option  of  the  species  to  one  of 
the  parties. 

7.  That  wliere  no  particular  stipulation  is  made,  cre¬ 
ditors  shall  iiave  power  to  demand  payment,  half  in  one 
species,  half  in  the  other  j  and  wh^n  the  sum  cannot 
fall  equally  into  gold  and  silver  coins,  the  fractions  to 
be  paid  in  silver. 

8.  lhat  in  buying  and  selling,  when  no  particular 
species  has  been  stipulated,  and  rvhen  no  act  in  writing 
has  intervened,  the  option  of  the  species  shall  be  com¬ 
petent  to  the  buyer. 

9.  That  all  sums  paid  or  received  by  the  king’s  re- 
celver-s,  or  by  bankers,  shall  be  delivered  by  weight, 
if  demanded. 

10.  That  all  money  which  shall  be  found  under  the 
legal  weiglit,  from  whatever  cause  it  may  proceed,  may 
be  rejected  in  every  payment  whatsoever  5  or  if  offered 
in  payment  of  a  debt  above  a  certain  sum,  may  be  ta¬ 
ken  according  to  its  weight,  at  the  then  mint  price,  in 
the  option  of  the  creditor. 

11.  T-hat  no  penalty  shall  be  incurred  by- those  who 
melt  down  or  export  the  nation’s  coin ;  but  that  wash¬ 
ing,  clipping,  or  diminishing  the  weight  of  any  part 


of  it  shall  be  deemed  felony,  as  much  as  any  other 
theft,  if  the  person  so  degrading  the  coin  shall  after- 
wards  make  it  circulate  for  lawful  money. 

To  prevent  the  inconveniences  proceeding  from  the 
variation  in  the  proportion  between  tlie  metals,  it  may 
be  provided, 

1 2.  That  upon  every  variation  of  proportion  in  the 
market  price  of  the  metals,  tlie  price  of  botli  shall  be 
changed,  according  to  the  following  rule  : 

Let  the  price  of  the  pound  troy  fine  gold  in  the  coin 
be  called  G. 

Let  the  price  pf  ditto  in  tlie  silver  be  called  6’. 

Let  the  new  proportion  between  the  market  price  of 
the  metals  be  called  P. 

Then  state  this  formula  ; 

G  S  ,  ^  . 

-k  ^  ~  ^  pound  troy  isne  silver,  in  sterling  cur- 


renev. 

^+r+^= 
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to  a  pound  trey  fine  gold,  in 


sterling 


currency. 

This  %vill  be  a  rule  for  tlie  mint  to  keep  the  price 
of  the  metal.s  constantly  at  par  with  the  price  of  the 
market  j  and  coinage  may  be  imposed,  as  lias  been 
described,  by  fixing  tlie  mint  price  of  them  at  a 
certain  rate  below  the  value  of  the  fine  metals  in  the 
coin. 


13.  As  long  as  tlie  variation  of  the  market  price  of 
the  metals  sliall  not  cany  tiie  price  of  the  rising  metal 
so  high  as  tlie  advanced  price  of  the  coin  above  the 
bullion,  no  alteration  need  be  made  on  tlie  denomina¬ 
tion  of  cither  species. 

14.  So  soon  as  the  variation  of  ..tlic  market  price  of 
the  metals  shall  give  a  value  to  the  rising  species,  above 
the  diQ’ercnce  between  the  cpin  and  the  bnilinn  •,  tiicn 
the  king  shall,  alter  the  denominations  of  all  the  coin, 
silver  and  gold,  adding  to  the  coins  of  tlie  rising  metal 
exactly  what  is  taken  from  those  of  the  other.  An  ex¬ 
ample  will  make  tliis  plain  : 

Let  us  suppose  that  the  coinage  has  been  made  ac¬ 
cording  to  the  proportion  of  14.3  to  1  ;  that  20  sliil- 
lings,  or  4  ciowm-pleccs,  shall  contain,  in  fine  silver, 
14.5  times  as  many  grain-s  as  the  guinea,  or  tlie  gold 
pound,  shall  contain  grains  of  fine  gold.  Let  the  new 
proportion  of  the  metals  be  supposed  to  be  14  to  r. 
In  that  case,  the  20  shlli.mgs,  or' the  4  crowm?.,  tvill 
contain  more  value  than  the  guinea.  Now  since 
there  is  no  question  of  making  a  new  general  coinage 
upon  every  variation,  in  order  tw  adjust  the  proportion 
of  tlie  metals  in  the  weight  of  the  coins,  that  propor¬ 
tion  might  be  adjusted  by  changing  their  respective  de¬ 
nominations  according  to  this  formula  : 

Lot  the  20  shillings,  or  4  crowns,  in  coin,  he  called 
S.  Let  the  guinea  be  called  G.  Let  the  difference 
between  the  old  proportion  and  tlie  new,  which  is 
be  called  P.  Theij  say. 


pound  sterling,  and  G  -4 - xr  a  pound 
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sterling. 

By  this  it  appears  that  all  the  silver  coin  must  be 
raised  In  its  denomination  and  all  the  gold  coin 
must  be  lowered  in  its  denomination  ;  yet  still  S-j-G 
will  be  equal  to  two  poiuids  sterling,  as  before,  whe¬ 
ther 
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tlier  they  be  considered  according  to  tlie  old  or  ac¬ 
cording  to  the  new  denominations. 

But  it  may  be  observed,  that  the  imposition  of  coin¬ 
age  rendering  the  value  of  the  coin  greater  than  the 
value  of  the  bullion,  that  circumstance  gives  a  certain 
latitude  in  fixing  tlie  new  denominations  of  the  coin, 
so  as  to  avoid  minute  fractions.  For,  providing  the 
deviation  from  the  exact  proportion  shall  fall  within 
the  advanced  price  of  the  coin,  no  advantage  can  be 
taken  by  melting  down  one  species  preferably  to  an¬ 
other  j  since.  In  either  case,  the  loss  incurred  by  melting 
the  coin  must  be  greater  than  the  profit  made  upon 
selling  the  bullion.  The  mint  price  of  the  metals, 
however,  may  be  fixed  exactly,  that  is,  within  the  value 
of  a  farthing  upon  a  pound  of  fine  silver  or  gold.  This 
is  easily  reckoned  at  the  mint  j  although  upon  every 
piece  in  common  circulation  the  fractions  of  farthings 
would  be  inconvenient. 

15.  That  notwithstanding  of  the  temporary  varia¬ 
tions  made  upon  the  denomination  of  the  gold  and 
silver  coins,  all  contracts  formerly  entered  into,  and  all 
stipulations  in  pounds,  shillings,  and  pence,  may  con¬ 
tinue  to  be  acquitted  according  to  the  old  denomina¬ 
tions  of  the  coins,  paying  one -half  in  gold -and  one- 
half  in  silver  :  unless  in  the  case  where  a  particular 
species  has  been  stipulated  ;  In  which  case,  the  sums 
must  be  paid  according  to  the  new  regulation  made 
upon  the  denomination  of  that  species,'  to  the  end 
that  neither  profit  or  loss  may  result  to  any  of  the 
parties. 

16.  That  notwithstanding  the  alterations  on  the 
mint  price  of  the  metals,  and  in  the  denomination  of 
the  coins,  no  change  shall  be  made  upon  the  weight 
of  the  particular  pieces  of  the  latter,  except  in  the 
case  of  a  general  re-coinage  of  one  denomination  at 
least :  that  is  to  say,  the  mint  must  not  coin  new  gui¬ 
neas,  crowns,  &c.  of  a  different  weight  from  those  al¬ 
ready  in  currency,  although  by  so  doing  the  fractions 
might  be  avoided.  This  would  occasion  confusion, 
and  the  remedy  would  cease  to  be  of  any  use  upon  a 
new  change  in  the  proportion  of  the  metals.  But  it 
may  he  found  convenient,  for  removing  the  small  frac¬ 
tions  in  shillings  and  sixpences,  to  recoin  such  deno¬ 
minations  altogether,  and  to  put  them  to  their  in¬ 
teger  numbers  of  twelve  and  of  six  pence,  without 
changing  in  any  respect  their  proportion  of  value  to 
all  other  denominations  of  the  coin  :  this  will  be  no 
great  expcnce,  when  the  hulk  of  the  silver  coin  is  put 
into  5  shilling  pieces. 

By  this  method  of  changing  the  denomination  of 
the  coin,  there  never  can  result  any  alteration  in  the 
v»lue  of  the  pound  sterling ,  and  although  fractions 
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of  value  may  now  and  then  be  Introduced,  in  order  to 
prevent  the  abuses  to  which  the  coin  would  otherwise  ' 
be  exposed  by  the  artifice  of  those  who  melt  it  down, 
yet  still  the  inconvenience  of  such  fractions  may  be 
avoided  in  paying,  according  to  the  old  denomina¬ 
tions,  in  both  species,  by  equal  parts.  This  will 
also  prove  demonstratively,  that  no  change  is  there¬ 
by  made  in  the  true  value  of  the  national  unit  of 
money. 

17.  That  it  be  ordered,  that  shillings  and  sixpences 
shall  only  he  current  for  20  years  j  and  all  other  coins, 
both  gold  and  silver,  for  40  years,  or  more.  For  as¬ 
certaining  which  term,  there  may  be  marked,  upon 
the  exergue  of  the  coin,  tl>e  last  year  of  their  cur¬ 
rency,  in  place  of  the  dale  of  their  fabrication.  This 
term  elapsed,  or  the  date  tfl'aced,  that  they  shall  liave 
no  more  currency  whatsoever ;  and,  when  olltrcd  in 
payment,  may  be  received  as  bullion  at  the  actual 
price  of  the  mint,  or  refused,  at  the  option  of  the  cre¬ 
ditor. 

1 8.  That  no  foreign  coin  shall  have  any  legal  cur¬ 
rency,  except  as  bullion  at  tlie  mint  price. 

By  these  and  the  like  regulations  may  he  pre¬ 
vented,  i;«o,  The  melting  or  exporting  of  the  coin  in 
general,  ido.  The  melting  or  exporting  one  species, 
in  order  to  sell  it  as  bullion  at  an  advanced  price. 
31/0,  The  profit  in  acquitting  obligations  preferably 
in  one  species  to  another.  4/0,  The  degradation  of  the 
standard,  by  the  wearing  of  the  coin,  or  by  a  change 
in  the  proportion  between  the  metals,  jto.  The  circu¬ 
lation  of  the  coin  belov/  the  legal  weigJit.  6/0,  Tlie 
profit  that  other  nations  reap  by  paving  theic  debts 
more  cheaply  to  Great  Britain  than  Great  Britain  can 
pay  her’s  to  them. 

And  the.  great  advantage  of  it  is,  that  it  is  an  uni¬ 
form  plan,  and  may  serve  as  a  perpetual  regulation, 
compatible  with  all  kinds  of  denominations  of  coins, 
variations  in  the  proportion  of  the  metals,  and  with  the 
imposition  of  a  eluty  upon  coinage,  or  with  tlie  pre¬ 
serving  it  freej  ami  further,  that  it  may  in  time  he 
adopted  by  other  nations,  who  will  find  the  advantage 
of  having  their  money  of  account  preserved  perpetually 
at  the  same  value,  with  respect  to  the  denominations  of 
all  foreign  money  of  account  e.stablislied  on  the  same 

principles. - But  for  a  fuller  discussion  ol  ihi.s  subject 

we  nnist  refer  our- readers  to  the  articles  Bankin’C  and 
r.XCHANGK  in  the  Snpri.EMF.XT,  ami  to  Mr  \\  lieatley’s 
F.ssay  on  the  Theory  of  Money  and  I’rlnciplcs  ol  Com- 
nierc'..,  London  1807  >  a  Treatise  on  ilie  Coins 

of  the  Realm,  in  a  letter  to  the  kitig,  l>y  the  I’.arl  ok 
Liverpool,  London  1805. 
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UNIVERSAL 


EUROPE,  Northern  Parts. 


t  529  ] 


UN  I  VERS  AI.  TABLE 

Of  the  present  State  of  the  Real  and  Imaginary  Moneys  of  the  World. 

f  This  mark,  is  prefixed  to  the  Imaginary  Money,  or  Money  of  Account. 

All  Fractions  In  the  Value  English  are  Parts  of  a  Pekny. 


This  mark  signifies 


ENGLAND  and  SCOTLAND. 

London,  Bristol,  Liverpool,  &c. 
Edinburgh,  Glasgow,  Aberdeen,  &c. 


A  Farthing 

.  . 

Z. 

’0 

s. 

0 

d. 

o-J- 

2  Farthings 

:r:  a  Halfpenny 

0 

0 

oj 

2  Halfpence 

a  Penny 

0 

0 

1 

4  Pence 

a  Groat 

0 

0 

4 

6  Pence 

a  Half  Shilling 

0 

0 

6 

12  Pence 

a  Shilling 

0 

I 

,0 

5  Shillings 

a  Crown 

0 

5 

’o 

20  Shillings 

f  a  Pound  Sterling 

I 

0 

0 

21  Shillings 

a  Guinea 

I 

I 

0 

IRELAND. 


Dublin,  Coi'k,  Londonderry,  &c. 


A  Farthing 

. 

0 

0 

Ott 

2  Farthings 

rr  a  Halfpenny 

0 

0 

Ott 

2  Halfpence 

a  Penny 

0 

0 

oil 

6f  Pence 

a  Half  Shilling 

0 

0 

6 

12  Pence 

f  a  Shilling  Irish 

0 

0 

ii,V 

13  Pence 

a  Shilling 

0 

I 

0 

65  Pence 

a  Crown 

0 

5 

0 

20  Shilling 

f  a  Pound  Irish 

^0 

18 

sf 

22^  Shillings 

a  Guinea 

I 

I 

0 

FLANDERS  and  BRABANT. 
Ghent,  Ostend,  &c.  Antwerp,  Brussels,  &c. 


f  A  Pening 

- 

- 

0 

0 

4  Pertingens 

~  an  Urche 

- 

0 

0 

O-srV 

8  Peningens 

f  a  Grote 

- 

0 

0 

2  Grotes 

a  Petard 

- 

0 

0 

oA 

6  Petai*ds 

f  ^  Scalln 

• 

0 

0 

St- 

7  Petards 

a  Scalin 

• 

0 

0 

9tV 

40  Grotes 

f  a  Florin 

• 

0 

I 

6 

17!  Scalins 

a  Ducat 

. 

0 

9 

3 

240  CJrotcs 

f  a  Pound  Flem. 

0 

9 

0 

HOLLAND  AND  ZEALAND. 
Amsterdam,  Rotterdam,  iliddleburg,  Flushing,  &c. 

f  A  Pening  -  -  -  o  o  OtVc 

8  Peningens  =fa  Grotc  -  00  ojiy 

2  Grotes  a  Stiver  -  O  O  ItV 

6  Stivers  a  Scaliii  -  00  6i\3- 

20  Stivers  a  Guilder  -  019 

50  Stivers  a  Rixdollar  -  O  4  4i 

VoL.  XIV.  Part  1. 


is,  make,  or  ccpial  to. 


60  Stivers 

105  Stivers 

6  Guilders 

HOLLAND,  &c. 

zz  Diy  Guilder 

a  Ducat 

f  a  Pound  Flem. 

0-  0  0 

s. 

S 

9 

10 

d. 

3 

3 

6 

HAMBURG.  Altona,  Lubec,  Bremen 
f  A  Tryling  zo  -  -  0 

2  Trylings  f  a  Sexllng  -  0 

2  Sexllngs  a  Fening  -  0 

12  Fenings  a  Shilling  Lub.  0 

1 6  Shillings  t  a  Marc  -  0 

2  Marcs  a  Slot  Dollar  -  0 

3  Marcs  a  Rixdollar  -  0 

Marcs  a  Ducat  -  O 

120  Shillings  fa  Pound  Flcm.  0 

See. 

0  Orly 
0 

0  OyV 

0  I| 

I  6 

3  0 

4  6 

9  4?- 
“  3 

HANOVER.  Lunenburg,  Zell,  &c. 

' 

f  A  I'ening 

- 

0 

0 

Otj 

3  Fenings 

a  Dreyer 

0 

0 

oA 

8  Fenings 

a  Marion 

0 

0 

>: 

12  Fenings 

a  Grosh 

0 

0 

i  7: 

:  < 

8  Groshen 

a  Half  Gulden 

0 

1 

2  • 

s 

16  Groshen 

a  Gulden 

0 

2 

4 

24  Groshen 

'  +  a  Rixdollar 

0 

3 

6 

r  ^ 

32  Groshen 

a  Double  Gulden 

0 

4 

8 

4  Guldens 

a  Ducat 

0 

9 

2 

SAXONY  AND  HOLSTEIN. 

Dresden,  Leipsic,  &c.  Jl'ismar, 

Keii,  &c. 

t  An  Heller 

=r  -  -  - 

0 

0 

2  Hellers 

a  Fening 

0 

0 

6  Hellers 

a  Drever 

0 

0 

OtV 

16  Hellers 

a  Marien 

0 

0 

L'r 

12  Fenings 

a  Grosh 

0 

0 

>6  Groshen 

a  Gould 

0 

2 

4 

24  Groshen, 

f  a  Rixdollar 

0 

3 

6 

32  Groshen 

a  Specie  Dollar 

0 

'4 

8 

4  Goulds 

a  Ducat 

0 

9 

4 

♦  BRANDENBURG  andPOMERANIA. 

Berlin,  Potsdam,  &.c.  Strtin 

,  &c. 

I  A  Denier 

zr  -  -  - 

c 

0 

tariff 

9  Deniers 

a  Polchen 

0 

0 

Ofw 

18  Deniers 

a  Grosh 

0 

0 

OtV 

3  Poicbens 

an  A  brass 

0 

0 

20  Ciroshen 

fa  .Marc 

0 

0 

9t 

T  t 

30  Groshen 

xM  O  N  E  Y. 


BRANDENBURG, 

&c. 

Z. 

s. 

d. 

30  Groshen 

a  Florin 

0 

1 

2 

90  Groshen 

+a  Rixdollar 

0 

3 

6 

108  Groshen 

an  Albertus 

0 

4 

/*% 

8  Florins 

a  Ducat 

- 

0 

9 

4 

COLOGN. 

Ment'z,  Triers,  Liege, 

Munich, 

Mmister, 

Paderbourn,  &c. 

A  Dute 

... 

0 

0 

3  Dutes  = 

:  a  Cruitzer 

- 

0 

0 

O-Jo 

2  Cruitzers 

an  Albus 

- 

0 

0 

OK- 

8  Dutes 

a  Stiver 

- 

0 

0 

OtW 

3  Stivers 

a  Plapert 

- 

0 

0 

2— 

0 

4  Plaperts 

a  Copstuck 

0 

0 

40  Stivers 

a  Guilder 

0 

2 

4 

2  Guilders 

a  Hard  Dollar 

- 

0 

4 

8 

4  Guilders 

a  Ducat 

- 

0 

9 

4 

BOHEMIA,  SILESIA,  and 

HUNGARY. 

Prague,  Breslaw,  Presburg,  &c. 

A  Fening 

.  .  . 

0 

0 

OgV 

2  Fenings 

n  a  Dreyer 

- 

0 

0 

Ojo 

3  Fenings 

a  Grosii 

0 

0 

oK 

4  Fenings 

a  Cruitzer 

0 

0 

Ott 

2  Cruitzers 

a  White  Grosh 

0 

0 

OtX 

60  Cruitzers 

a  Gould 

- 

0 

2 

4 

90  Cruitzers 

fa  Rixdollar 

. 

0 

3 

6 

2  Goulds 

a  Hard  Dollar 

0 

4 

8 

4  Goulds 

a  Ducat 

0 

9 

4 

AUSTRIA  AND  SWABIA. 


Vienna,  Trieste,  &c.  Aiigshurg,  Blenheim,  &c. 


A  Fening 

. 

0 

0 

Ott 

2  Fenings  : 

=  a  Dreyer 

0 

0 

Ott 

4  Fenings 

a  Cruitzer 

0 

0 

Ott 

14  Fenings 

a  Grosh 

o- 

0 

4  CiTiitzers 

a  Batzen 

0 

0 

144 

15  Batzen 

a  Gould 

0 

2 

4 

90  Cruitzers 

ta  Rixdollar 

0 

3 

6 

30  Batzen 

a  Specie  Dollar 

0 

4 

8 

60  Batzen 

a  Ducat 

0 

9 

4 

FRANCONIA.  Francfort,Nuremburg,Dettingen,  &c 


A  Fening 

_  -  - 

0 

0 

o-K 

4  Fenings 

a  Cruitzer 

0 

0 

Ott 

3  Cruitzers 

a  Keyser  Grosh 

0 

0 

If 

4  Cruitzers 

a  Batzen 

0 

0 

I  iT" 

15  Cruitzers 

an  Ort  Gould 

0 

0 

7 

16  Cruitzers 

a  Gould 

0 

2 

4 

90  Cruitzers 

fa  Rixdollar 

0 

3 

6 

2  Goulds 

a  Hard  Dollar 

0 

4 

8 

■  240  Cruitzers 

a  Ducat 

0 

Q 

4 

POLAND  AND  PRUSSIA. 

Cracow,  fVarsaw,  &c.  Danl%ic,  Koningsberg,  &c. 


A  Shelon 

. 

. 

0 

0 

OgT 

3  Sbelons  rr 

a  Grosh 

0 

0 

OrV 

5  Groshen 

a  Coustic 

. 

0 

0 

3  Coustics 

a  Tinse 

- 

0 

0 

7 

i8  Groshen  = 
30  Groshen 
90  Groshen 
8  Florins 
5  Rixtlollars  . 


POLAND;  &c. 


an  Ort 
a  Florin 
+a  Rixdollar 
a  Ducat 
a  Frederic  d’Or 


Z.  f/. 
008; 
012 
036 
o,  9 
o  17 


4 

6 


LIVONIA. 

Riga,  Revel,  Narva,  &c. 


A  Blacken 
6  Blackens 
9  Blackens 
2  Groshen 
6  Groshen 
30  Groshen, 
90  Groshen 
108  Groshen 
64  Whitens 


:  a  Grosb 
a  Vording 
a  Whiten 
a  Marc 
a  Florin 
fa  Rixdollar 
an  Albertiis 
a  Copperplate  Dollar 


o 

0 

o 

o 

0 

o 

o 

0 

o 


o 

0 

o 

o 

o 

I 

3 

4 

5 


°iT 

OtW 


Ott 


2t 


2 

6 


pH 


W 

Ph 

O 

PP 

P 

P 


DENMARK,  ZEALAND,  and  NORWAY. 
Copenhagen,  Sound,  &c.  Bergen,  Dront/ieim,  &c. 


A  Skilling 

0 

0 

efs 

6  Skillings 

rz  a  Duggen 

0 

0 

16  Skillings. 

fa  Marc 

0 

0 

9 

20  Skillings 

a  Rixmarc 

0 

0 

24  Skillings 

a  Rixort 

0 

I 

ll 

4  Marcs 

a  Crown 

0 

3 

0 

6  Marcs 

a  Rixdollar 

0 

4 

6 

II  Marcs 

a  Ducat 

0 

8 

3 

14  Marcs 

a  Hatt  Ducat 

0 

10 

6 

SWEDEN  AND  LAPLAND. 
Stockholm,  Upsat,  &c.  Thorn,  &c 

f  A  Runstick  -  .  » 

a  Stiver 
a  Copper  Marc 
a  Silver  Marc 
a  Copper  Dollar 
a  Caroline 


2  Rnnsticks 

8  Runsticks 

3  Copper  Mares 

4  Copper  Marcs 

9  Copper  Marcs 


3  Copper  Dollars  a  Silver  Dollar 
Silver  Dollars  a  Rixdollar 
2  Rixdollars  a  Ducat 


o 

o 

o 

o 

o 

I 

1 

4 

9 


4t 


65 


% 

64 

8 

4 


RUSSIA  AND  MUSCOVY. 
Betcrsburg,  Archangel,  &c.  Moscow,  &.c. 
A  Polusca 

a  Denusca 
+a  Copec 
an  Altin 
a  Grievener 
a  Polpotin 
a  Poltin 
a  Ruble 
a  Xervonitz 


2  Poluscas 

2  Denuscas 

3  Copecs 
10  Copecs 
25  Copecs 
50  Copecs 

100  Copecs 
2  Rubles 


o 

o 

o 

o 

o 

o 

o 

o 

o 


9 

o 

o 

o 

o 

1 

2 

4 

9 


S  7 


OtW 


5t 

T  T 


BASIL.  Tjurich,  Zug,  &c. 

A  Rap  -  -  .  .  o  o  o-j-' 

3  Rapen  —  a  Fening  -  o  o  o-g- 

4  Fenings  a  Cruitzer  -  o  o  o4 

12  Fenings  ta  Sol  -  .  00  l4 

15  Fenings 


France  and  Navarre.  Switzerland, 


M  O  N  E  t. 


15  Fenings  = 
18  Finings 

20  Sols 

60  Cruitzers 

108  Cruitzers 

SASIL,  &c. 

a  Coarse  Batzen 
a  Good  Batten 
t  a  Livre 
a  Gulden 
a  Rixdollar 

z. 

0 

0 

0 

0 

0 

s. 

0 

0 

2 

2 

4 

d. 

2f 

6 

6 

6 

St  gall.  Jpensal,  &c. 
A  Heller  -  .  _ 

0 

0 

2  Hellers  rr 

a  Fenlng 

0 

0 

of 

4  Fenings 

a  Crultzer 

0 

0 

of 

12  Fenings 

t  a  Sol 

0 

0 

If 

4  Cruitzers 

a  Coarse  Batten 

0 

0 

2 

5  Cruitzers 

a  Good  Batten 

0 

0 

2f 

20  Sols  • 

f  a  Livre 

0 

2 

6 

60  Cruitzers 

a  Gould 

0 

2 

6 

102  Cruitzers 

a  Rixdollar 

0 

4 

3 

BERN. 

A  Denier 

Lucern,  Neufchatel,  &c. 

0 

0 

Ot^ 

4  Deniers  =: 

a  Crultzer 

0 

0 

of 

3  Cruitzers 

i  a  Sol 

0 

0 

If 

4  Cruitzers 

a  Plapert 

0 

0 

If 

5  Cruitzers 

a  Gros 

0 

0 

2 

6  Cruitzers 

a  Batten 

0 

0 

2f 

20  Sols 

1"  a  Livre 

0 

2 

0 

75  Cruitzers 

a  Gulden 

0 

2 

6 

135  Cruitzers 

a  Crown 

0 

4 

6 

GENEVA.  Pekay,  Boime,  &c. 

A  Denier  -  -  0 

0 

2  Deniers 

a  Denier  current 

0 

0 

OtV 

1 2  Deniers 

a  Small  Sol 

0 

0 

of 

1 2  Deniers  current  a  Sol  current 

0 

0 

of 

12  Small  Sols 

f  a  Florin 

0 

0 

4f 

20  Sols  current 

t  a  Livre  current 

0 

I 

3 

10-^  Florins 

a  Patacon 

0 

3 

Ilf 

Florins 

a  Crolsade 

0 

5 

I  of 

24  Florins 

a  Ducat 

0 

9 

0 

/.iMle,  Cambray,  Valenciennes^  &c. 

A  Denier  -  -  0 

0 

0^'3: 

1 2  Deniers  r: 

a  Sol 

0 

0 

Of 

15  Deniers 

t  a  Patatd 

0 

0 

of 

15  Patards 

f  a  Pietle 

0 

0 

9f 

20  Sols 

a  Livre  Tournois 

0 

0 

10 

20  Patards 

a  Florin 

0 

I 

of 

60  Sols 

an  Ecu  of  Ex. 

0 

2 

6 

lo-j-  lilvres 

a  Ducat 

0 

9 

3 

24  Livies 

a  I.ouis  d’Or 

1 

0 

0 

Dunkirk, 
A  Denier 

St  Omers,  St  (iuintin, 

&c. 

0 

0 

O-t-j 

I  2  Deniers  zr 

a  Sol 

0 

0 

Oj 

15  Deniers 

f  a  Patard 

0 

0 

of 

15  Sols 

f  a  Piette 

0 

0 

7f 

20  Sols 

-f  a  Livre  Tournois 

0 

0 

10 

3  LlvreS 

an  Ecu  of  Ex. 

0 

2 

6 

24  Llvres 

a  Louis  d’Or 

I 

0 

0 

"25^  I.ivres 

a  (ruinea 

I 

I 

0 

32!  Livers 

a  Moeda 

J 

** 

• 

0 

33' 


(h 

Ph 

e 

h 

V 

uz 

ss 

o 

CZ3 

Pi 

o 

pp 

D 


Pa/'ts,  Lt/ons,  Marseilles^  &c.  BourdeauTfBayonne,  <5tc. 


A  Denier 
3  Deniers 
2  Liards 
12  Deniers 
20  Sols 
6o  Sols 


'a  Liard 
a  Dardene 
a  Sol 

f  a  Livre  Tournois 
an  Ecu  of  Ex. 


o 

o 

o 

o 

o 

o 


Of 

of 

O? 

lO 

6 


56 

O 

•< 

H 

< 

-s 

c 

d 


< 

a. 

O) 


< 

H 


6  Livres 

an  Ecu 

0 

5  0 

10  Livres 

t  a  Pistole 

0  i 

8  4 

I4  Llvres 

a  Louis  d’Or 

I  ( 

■3  0 

PORTUGAL.  Lisbon,  Oporto,  &c. 

t  A  Re 

- 

0  0 

o^VV 

10  Rez  =: 

a  Half  V intin 

0  0 

20  Rez 

a  Vintin 

0  0 

ifV 

5  Vintins 

a  Testoon 

0  0 

4  Testoons 

a  Crusade  of  Ex. 

0  2 

3 

24  Vintins 

a  New  Crusade 

0  2 

8f 

10  Testoons 

t  a  Milre 

0  J 

7-‘ 

48  Testoons 

a  Moeda 

I  7 

0 

64  Testoons 

a  Joanese 

I  16 

0 

Madnd,  Cadiz,  Seville,  &c.  New  Plate. 

A  Maravedie 

0  0 

OrVff 

2  Maravedles  ; 

s:  a  Quartil 

0  0 

OxVx 

34  Maravedles 

a  Rial 

0  0 

2  Rials 

a  Pistarine 

0  0 

lof 

8  Rials 

t  a  Piastre  of  Ex. 

0  3 

7 

10  Rials 

a  Dollar 

0  4 

6 

375  Maravedles 

t  a  Ducat  of  Ex. 

0  4 

Ilf 

32  Rials 

t  a  Pistole  of  Ex. 

0  14 

4 

36  Rials 

a  Pistole 

0  16 

9 

Gibraltar,  Malaga,  Denia,  &c. 

,  Valon. 

+  A  Maravedie 

• 

0  0 

OtV. 

2  Maravedles 

zr  an  Ochavo 

0  0 

4  Maravedles 

+  a  QuartH 

0  0 

oH 

34  Maravedles 

t  a  Rial  Velon 

0  0 

2f 

15  Rials 

a  Piastre  of  Ex. 

0  3 

7 

512  Maravedles 

t  a  Piastre 

0  3 

7 

6o  Rials 

t  a  Pistole  of  Ex. 

0  14 

4 

2048  Maravedles 

a  Pistole  of  Ex. 

0  16 

9 

78  Rials 

a  Pistole 

0  16 

9 

Barcelona,  Saragossa,  Valencia,  &c. 

Old  Plate. 

A  Maravedie 

- 

0  0 

oAV 

16  Maravedles  z 

r  a  Soldo 

0  0 

3f 

2  Soldos 

a  Rial  Old  l*latc 

0  0 

20  Soldos 

f  a  Libra 

0  5 

I'r 

24  Soldos 

t  a  Ducat 

0  6 

9 

16  Soldos 

+  a  Dollar 

0  4 

6 

22  Soldos 

I  a  Ducat 

0  6 

21  Soldos 

f  a  Ducat 

0  5 

lOf 

6o  Soldos 

a  Pistole 

0  16 

9 

(iENOA.  AW,  &c.  CORSICA. 

Ba.itia, 

<SlC. 

A  Denari 

• 

0  0 

I  2  Denari  “ 

a  Soldi 

0  0 

4  Soldi 

a  ('lievalct 

0  0 

20  Soldi 
30  Soldi 


f  a  Lire 
a  Trstoon 
T  t  Z 


o 

o 


H 

"vV 

S 


EUROPE,  Southern  Parts. 
Italy. 


322 


\ 

5-Lires  ~ 

1 15  Soldi 

6  Testoons 

20  LIres 

GENOA,  &c. 

a  Croisade 
f  a  Pezzo  of  Ex. 
a  Genouine 
a  Pistole 

M 

Z.'s. 

0  3 

0  4 
0  6 
0  14 

0 

7 

2 

2 

4 

PIEDMONT,  SAVOY,  and  SARDINIA. 

Turin, 

A  Denari 

Chamberry,  Cagliari, 

&c. 

0  0 

^  T 

3  Denari  = 

a  Quatrini 

0  0 

0x5 

12  Denari 

a  Soldi 

0  0 

oi 

12  Soldi 

f  a  Florin 

0  0 

9 

20  Soldi 

+  a  Lire 

0  I 

3 

6  Florins 

a  Scudi 

0  4 

6 

7  Florins 

a  Ducatoon 

0  5 

3 

13  Lires 

a  Pistole 

0  16 

3 

16  Lires 

a  Louis  d’Or 

I  0 

0 

Milan,  Modena,  Parma,  Pavia,  &.c. 

A  Denari  -  -  -  0  0 

o-g-V 

3  Denari  =: 

a  Quatrini 

0  0 

1 2  Denari 

a  Soldi 

0  0 

O^T 

20  Soldi 

f  a  Lire 

0  0 

8H 

1 15  Soldi 

a  Scudi  current 

o'  4 

1 17  Soldi 

f  a  Scudi  of  Ex. 

0  4 

3 

6  Lires 

a  Philip 

0  4 

4x 

22  Lires 

a  Pistole 

0  16 

0 

23  Lires 

a  Spanish  Pistole 

0  16 

9 

Leghorn,  Florence,  &c. 
A  Denari  .  .  - 

0  0 

OvtT 

4  Denari  — 

a  Quatrini 

o-  0 

OtV 

12  Denari 

a  Soldi 

0  0 

OtV 

5  QuatrinI 

a  Craca 

0  0 

offf 

8  Cracas 

a  Quilo 

0  0 

5'9 

20  Soldi 

f  a' Lire 

0  0 

84 

6  Lires 

a  Piastre  of  Ex. 

0  4 

2 

74  Lires 

a  Ducat 

°  5 

24 

22  Lires 

a  Pistole 

0  15 

6 

'  ,  ROME.  Civita  Vccchia,  Ancona. 

A  Qnatrlni  -  -  -  00 

5  Quatrini  = 

a  Bayoc 

0  0 

04 

8  Bayocs 

a  Julio 

0  0 

6 

10  Bayocs 

a  Stampt  Julio 

0  0 

74 

24  Bayocs 

a  Testoon 

0  I 

6 

10  Julios 

a  Crown  current 

0  5 

0 

1 2  Julios 

f  a  Crown  stampt 

0  6 

0 

18  Julios 

a  Chequin 

0  9 

0 

3 1  Julios 

a  Pistole 

0  15 

6 

NAPLES,  Gaeta,  Capua, 
A  Quatrini 

&c. 

0  0 

oA 

3  Quatrini  = 

:  a  Grain 

0  0 

Ot 

10  Grains 

a  Carlin 

0  0 

4 

40  Quatrini 

a  Paulo 

0  0 

54 

20  Grains 

'  a  iarin 

0  0 

8 

40  Grains 

a  Testoon 

0  I 

4 

100  Grains 

a  Ducat  of  Ex. 

0  3 

4 

23  Tarins 

a  Pistole 

0  ^5 

4 

25  Tarins' 

a  Spanish  Pistole 

1  16 

9 

N 

E 

Y. 

SICILY  AND  MALTA.  Palermo,  Messina, 

&c. 

z. 

s. 

d. 

A  Pichlla 

... 

0 

0 

0-^ 

6  Pichili 

rz  a  Grain 

0 

0 

Ott 

8  Pichili 

a  Ponti 

0 

0 

10  Grains 

a  Carlin 

0 

0 

I  XT 

20  Grains 

a  Tarin 

0 

0 

3xt 

6  Tarins 

t  a  Florin  of  Ex. 

0 

I 

7tt 

13  Tarins 

a  Ducat  of  Ex. 

0 

3 

4 

60  Carlins 

+  an  Ounce 

0 

,7 

8  ^ 

2  Ounces 

a  Pistole 

0 

15 

4 

« 

Bologna,  Ravc7ina,  &c. 

A  Quatrini 

-  -  - 

0 

0 

0^ 

Ph 

6  Quatrini 

a  Bayoc 

0 

0 

S 

(-1 

10  Bayocs 

t  a  Julio  -  * 

0 

0 

6 

a> 

20  Bayocs 

a  Lire 

0 

I 

0 

"5 

0 

3  Julios 

a  Testoon 

0 

I 

6 

CO 

< 

H 

80  Bayocs 

a  Schudi  of  Ex. 

0 

4 

3 

W 

H- 1 

105  Bayocs 

a  Ducatoon 

0 

5 

3 

PL| 

100  Bayocs 

a  Crown 

0 

5 

0 

P2 

31  Julios 

a  Pistole 

0 

I  i 

6 

ri 

w 

VENICE.  Bcrgham,  &c. 

A  Picoll 

•  .  ^ 

0 

0 

OtV 

12  Picoli 

=  asSoldl 

0 

0 

04 

6{  Soldi 

f  a  Gros 

0 

0 

rtf 

18  Soldi 

a  Jule 

0 

0 

6 

20  Soldi 

+  a  Lire 

0 

0 

64 

3  Julet 

a  Testoon 

0 

I 

6 

1 24  Soldi 

a  Ducat  current 

0 

3 

5t 

24'  Gros 

t  a  Ducat  of  Ex. 

0 

4 

4 

17  Lires 

+  a  Chequin 

0 

9 

2 

TURKEY.  Morea,  Candia,  Cyprus, 

& 

c. 

A  Mangar 

0 

0 

4  Mangars 

=  t  an  Asper 

0 

0 

of 

3  Aspers 

a  Parac  ^  - 

0 

0 

of 

5  Aspers 

a  Bestic 

0 

0 

3 

10  Aspers 

an  Ostic 

0 

0 

6 

20  Aspers 

a  Solota 

0 

I 

0 

80  Aspers 

+  a  Piastre 

0 

4 

o_ 

I  oo‘ Aspers 

a  Caragrouch 

0 

5 

0 

10  Solotas 

a  XerilF 

0 

10 

0 

ARABIA.  Medina,  Mecca,  Mocha,  &c. 


A  Carret 

54  Carrets 

7  Carrets 

80  Carrets 

18  Comashees 
60  Comashees 
80  Caveers 

100  Comashees 
80  Larins 

n  a  Career 

a  Comashee 
a  Larin 
an  Abyss 
t  a  Piastre 
a  Dollar 

a  Sequin  -* 

f  a  Toniond 

0  0  o|- 

0  0  o4|4 
0  0  0/5 

0  0  1 04 

0  I  44 

046 

046 

076 

376 

PERSIA. 

lspaha7i,  Ormus,  Gombroon,  &c. 

A  Coz. 

-  -  » 

0 

0 

0 

4  Coz 

:=  a  Bisti  -- 

0  0  14 

10  Coz 

a  Shahee 

004 

20  Coz 

a  Mamooda 

0  (J  8 

25  Coz 

a  Larin 

0 

0 

0 

4  STiahces  , 

an  Abashee 

014 

5  Abashees 

ASIA 


A 


5  Abashees  rr  an  Or 
1 2  Abashees  a  Bovello 

50  Abashees  t  a  Toniond 


M  O  N  E 

L.  s.  d. 

'  o  8  6 

o  16  o 
3  6  8 


Y. 


GUZZERAT.  Surat,  Camhay,  &c. 


A  Pecka  I  o  o 

2  Peckas  =r  a  Pice  -  00 

4  Pices  a  Fartam  -  00 

5  Pices  a  Viz  -  00 

10  Pices  an  Ana  -  00 

4  Anas  a  Rupee'  -  02 

2  Rupees  an  English  Crown  o  5 

14  Anas  a  Pagoda  -  08 

4  Pagodas  a  Gold  Rupee  -  ^  *  5 


o-H 

74 

6 

o 

9 

o 


es 

n 


Bombay,  Dabtil,  &c 

t  A  Budgrook 
2  BudgTOoks  =  +  a  Re 

5 


16  Pices 
20  Pices 
240  Rez 
4  Quarters 
14  Quarters 
60  Quarters 


a  Pice 
a  Laree 
a  Quarter 
a  Xeraphim 
a  Rupee 
a  Pagoda 
a  Gold  Rupee 


o 

o 

0 

o 

o 

1 

2 
8 

15 


5t 

64 

4f 

3 

o 

o 


t  A  Re 
2  Rcz  = 

2  Bazaracos 
20  Rez 

4  Vintins 

3  Lg,ree3 
42  Vintins 

4  Tangus 
8  Tairgus 


Goa,  Visapoiir,  &c, 

0  o 

=  a  Bazaraco  O  O 
a  Pecka  o  O 

a  Vintin  o  o 

a  Laree  ^  O  O 
a  Xeraphim  o  i 

a  Tangn  o  4 

a  Paru  018 

a  Gold  Rupee  i  15 


COROMANDEL.  Madrass,  PondicJiei'ry,  &c. 


A  Cash  -  -  0  0 

5  Cash  =  a  Viz  -  O  O 

2  Viz  a  Pice  -  00 

6  Pices  a  Pical  -  00 

8  Pices  a  Fanam  -  00 

10  Fanams  a  Rupee  -  0  2 

2  Rupees  an  English  Crown  o  5 

36  Fanams  a  Pagoda  •  O  8 

4  Pagodas  a  Gold  Rupee  I  15 

BENGAL.  Callkut,  Calcutta,  &c. 


A  Pice 

- 

0 

0 

OfV 

4  Pices  “ 

a  Fanam- 

0 

0 

O-ff 

6  Pices 

a  Viz 

0 

0 

o4z 

I  2  Pices 

an  Ana 

0 

0 

It 

10  Anas 

a  Fiano 

0 

I 

64 

16  Anas 

a  Rupee 

0 

2 

6 

2  Tlup*es 

a  French  Ecu 

0 

5 

0 

2  Rupees 

an  English  Crown 

0 

5 

0 

j6  Ajuis 

a  Pagoda 

0 

8 

9 

CO 

-*1 


OtoV 

s¥ 

4t 

6 

o 

o 


OlV 

O-ff 

24 

3 

6 

o 

9 

o 


SliVM. 


.  •  ,  3S3 

Pegu,  Malacca,  Cambodia,  Sumatra,  Java, 
Borneo,  &c 


A  Cori 
8co  Cori 
1 25  Fettees 
250  Fettees 
500  Fettees 
900  Fettees 
2  Ticals 
4  Soocos 
8  Sateleers 


a  Fette 
a  Satelecr 
a  Sooco 
a  Tical 
a  Dollar 
a  Rial 
an  Ecu 
a  Crown 


L. 

o 

o 

o 

o 

o 

o 


s.  d. 

O  0X5 
o  74 


1  3 

2  6 
4  6 

050 

050. 

050 


CHINA.  Pekin,  Canton,  &c. 

A  Caxa 

. 

0 

0 

Orr 

to  Caxa  “ 

a  Candereen 

0 

0 

Or 

10  Candereens 

a  Mace 

0 

0 

8 

35  Candereens 

a  Rupee 

0 

2 

6 

2  Rupees 

a  Dollar 

0 

4 

6 

70  Candereens 

a  Rixdollar 

0 

4 

4t 

7  Maces 

an  Ecu 

0 

5 

0 

2  Rupees 

a  Crown 

0 

,9 

0 

10  Maces 

t  a' Tale 

0 

6 

9 

JAPAN.  Jeddo,  Meaco,  &c. 

A  Pit'i 

.  * 

0 

0 

c4 

20  Pitis 

a  Mace 

0 

0 

4 

15  Maces 

•an  Ounce  Silver 

0 

4 

104 

20  Maces 

a  Tale 

0 

6 

8 

30  Maces 

an  Ingot 

0 

9 

84 

13  Ounces  Silver 

an  Ounce  Gold 

3 

3 

0 

2  Ounces  Gold 

a  Japanese 

6 

6 

0 

2  Japaneses 

a  Double 

1 2 

12 

0 

.  21  Ounces  Gold 

+  a  Cattee 

66 

3 

0 

'EGYPT.  Old  and  Neiu  Cairo,  Alexandria,  Sayde,  &c. 

An  Asper 

0 

0 

o4 

3  Aspers  = 

r  a  Medin 

0 

0 

It 

24  Medins 

an  Italian  Ducat 

0 

3 

4 

80  Aspers 

+  a  Piastre 

0 

4 

•  0 

30  Medina 

a  Dollar 

0 

4 

6 

96  Aspers 

an  E«u  -  , 

0 

5 

0 

32  Medins 

a  Crown 

0 

5 

0 

200  Aspers 

a  Sultanin 

0 

10 

0 

70  Medins 

a  Fargo  Dollar 

0 

10 

0 

BARB  ARY. 

Algiers,  Tunis,  Tripoli,  V 

nil. 

&c. 

An  Asper 

- 

0 

c 

Off 

3  Aspers  = 

-  a  Medin 

0 

0 

't 

10  Aspers 

a  Rial  old  Plate 

0 

0 

6t 

2  Rials 

a  Double 

0 

I 

14 

4  Doubles 

a  Dollar 

0 

4 

6 

24  Medins 

a  Silver  Chequin 

0 

3 

4 

30  M«  dins 

a  Dollar 

0 

4 

6 

100  Asprrs 

a  Zeqiiin.  • 

0 

8 

lO 

1  3  Doubh-s 

a  Pistole 

0 

16 

9 

MOROCCO.  Santa  Cmv,,  MeqiiiHC%,  Pev,  1 

'angiers. 

Sallee,  &c. 

A  Flucc 

- 

0 

0 

Or’r 

2.\  Fluccs  =  a  Blancpiiu 


002 
4  lllaoquiU 


I 


a:merica. 


MON 

ISfOROCGO,  &c. 
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L. 

s. 

d. 

4  Blanqulls  cz 

an  Ounce 

0 

0 

8 

7  Blanquils 

an  Octavo 

0 

I 

2 

14  Blanquils 

a  Quarto 

0 

2 

4 

2  Quartos 

a  Medio 

0 

4 

8 

28  Blanquils 

a  Dollar 

0 

4 

6 

54  Blanquils 

a  Xequin 

0 

9 

Q 

100  Blanquins 

a  Pistole 

0 

16 

9 

ENGLISH. 

t  Halfpenny 


Jamaica,  Barbadoes,  8cc. 


.1 


Q 

z 


2  Halfpence 
75-  Pence 
12  Pence 
75  Pen«e 
7  Shillings 
j  2d  Shillings 
24  Shillings 
36  Shillings 


1- 


H 

Vi 


a  Penny 
a  Bit 
a  Shilling 
a  Dollar 
a  Crown 
a  Pound 
a  Pistole 
a  Guinea 


o 

o 

o 

o 

o 

o 


o 

o 

o 

o 

4 

5 


o  14 
o  16 


51 

820 

6 

0 

3 

9 

o 


FRENCH. 

•I-  A  Half  Sol 
2  Half  Sols  rr 
7t  Sols 

*5  “  ■ 


St  Domingo,  Martinico,  &c. 


^  Sols 
20  Sols 

7  Livies 

8  Livres 
26  Livres 

^32  Livres 


a  Sol 

a  Half  Scalin 
a  Scalin 
a  Llvre 
a  Dollar 
an  Ecu 
a  Pistole 
a  Louis  d’Or 


o 

o 

0 

o 

o 

4 


n'  *  ’ 

°'6-7o- 


O 
O 
-b 
o 
o 
o 

0  4  lof 

o  16  9 

100 


J  its 


2is 

si 

7-^ 

6 


<1 

u 


pc: 

w 

c 
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English,  if  ova  Scotia,  Virginia,  Neiv  England,  &c. 


H 

Z 

M 

Z 


H 

Z 

O 


+  A  Penny 
1 2  Pence 
20  Shillings 

2  Pounds 

3  Pounds 

4  Pounds 

5  Pounds 

6  Pounds 

7  Pounds 

8  Pounds 

9  Pounds 
10  Pounds 


t  a  Shilling 
t  a  Pound 


L. 

o 

o 

I 


i 

0 


0  0 


The  value  of  the  Currency  al* 
ters  according  to  the  Plenty  or 
Scarcity  of  Gold  and  Silver  Coins 
that  are  imported. 


Canada,  Florida,  Cayenne,  &c. 
+  A  Denier 

=:  fa  Sol. 

t  a  Livre. 


12  Deniers 
20  Sols 

2  Livres 

3  Livres 

4  Livres 

5  Livres 

6  Livres 

7  Livres 

8  Livres 

9  Livres 
10  Livres 


The  value  of  the  Currency  al¬ 
ters  according  to  the  Plenty  01 
Scarcity  of  Gold  and  Silver  Coin! 
that  are  imported. 


Note.  For  all  the  Spanish,  Portuguese,  Dutch,  and  Danis! 
Dominions,  eltlier  on  the  Continent  or  in  the  W«st  Indies,  set 
_the  Moneys  of  the  respective  nations. 


Money,  Ancient  Mo'sey.  See  Coins  and  Medals. 

Monk.  ^  Paper  Mo-ney.  See  the  article  Bank. 

MONK  anciently  denoted,  “  a  person  who  retired 
from  the  world  to  give  himself  up  wholly  to  God,  and 
to  live  in  solitude  and  abstinence.”  The  word  is  de¬ 
rived  from  the  Latin  monachus,  and  that  from  the  Greek 
“  solitai*y  of  ^avaf,  solus,  “  alone.” 

The  origin  of  monks  seems  to  have  been  this  :  The 
persecutions  which  attended  the  first  ages  of  the  Gospel 
forced  some  Christians  to  retire  from  the  world,  and 
live  in  deserts  and  places  most  private  and  unfrequent¬ 
ed,  in  hopes  of  finding  that  peace  and  copifort  among 
beasts  which  were  denied  them  among  men.  And  this 
being  the  case  of  some  very  extraordinary  persons,  their 
example  gave  so  much  reputation  to  retirement,  that 
the  practice  was  continued  when  the  reason  of  its  com¬ 
mencement  ceased.  After  the  empire  became  Christian, 
instances  of  this  kind  were  numerous  j  and  those  whose 
security  had  obliged  them  to  live  separately  and  apart, 
became  afterwards  united  into  societies.  We  may  also 
add,  that  the  mystic  theology,  which  gained  ground 
towards  the  close  of  the  third  century,  contributed  to 
produce  the  same  effect,  and  to  drive  men  into  solitude 
for  the  purposes  of  enthusiastic  devotion. 

The  monks,  at  least  the  ancient  ones,  were  distin¬ 
guished  into  solitaries,  coenobites,  and  sarabaites. 

The  solitary  are  those  who  live  alone,  in  places  re- 
Inote  from  all  towns  and  habitations  of  men,  as  do  still 
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some  of  the  hermits.  The  cxnobitcs  ^le  those  who  live  Monk, 
in  community  witli  several  others  in  the  same  house, 
and  under  the  same  superiors.  The  sarabaites  were 
strolling  monks,  having  no  fixed  rule  or  residence. 

The  houses  of  monks  again  were  of  two  kinds,  viz. 
monasteries 'xadlauree.  See  Monastery  and  Laura. 

Those  we  call  monks  now  a-days  are  coenobites,  who 
live  together  in  a  convent  or  monastery,  who  make 
vows  of  living  according  to  a  certain  rule  established 
by  the  founder,  and  wear  a  habit  which  distinguishes 
their  order. 

Those  that  are  endow'ed,  or  have  a  fixed  revenue,  are 
most  properly  called  monks,  monachi;  as  the  Chartreux. 
Benedictines,  Bernardlnes,  &c.  The  Mendicants,  Or 
those  that  beg,  as  the  Capuchins  and  Franciscans,  are 
more  properly  called  religious  and  Ji'iarss  though  the 
names  are  frequently  confounded. 

The  first  monks  were  those  of  St  Anthony  j  who,  to¬ 
wards  the  close  of  the  fourth  century,  formed  them 
into  a  regular  body,  engaged  them  to  live  in  society 
with  each  other,  and  prescribed  to  them  fixed  rules  for 
the  direction  of  their  conduct.  These  regulations,  which 
Anthony  had  made  in  Egypt,  were  soon  introduced  into 
Palestine  and  Syria  by  his  disciple  Hilarion.  Almost 
about  the  same  time,  Aones  or  Eugenlus,  with  their 
companions  Gaddanas  and  Azyzas,  instituted  tlie  mo¬ 
nastic  order  in  Mesopotamia  and  the  adjacent  countries  y 
and  their  example  was  followed  wjtn  suen  rapid  success. 
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Monk,  that  in  a  short  time  the  whole  east  was  filled  witli  a  lazy 
'  —  '  set  of  mortals,  who,  abandoning  all  human  connexions, 

advantages,  pleasures,  and  concerns,  wore  out  a  lan¬ 
guishing  and  miserable  life  amidst  the  hardships  of  want, 
and  various  kinds  of  suffering,  lu  order  to  arrive  at  a 
more  close  and  rapturous  communication  with  God  and 
angels. 

From  the  east  this  gloomy  institution  passed  into  the 
west,  and  first  into  Italy  and  its  neighbouring  islands  •, 
though  it  is  uncertain  who  transplanted  it  thither, 
yt  Martin,  the  celebrated  bishop  of  Tours,  erected  the 
first  monasteries  in  Gaul,  and  recommended  this  religi¬ 
ous  solitude  with  such  power  and  efficacy,  both  by  his 
instructions  and  his  example,  that  his  funeral  is  said  to 
have  been  attended  by  no  less  than  2000  monks,  trom 
hence  the  monastic  discipline  extended  gradually  its 
progress  through  the  other  provinces  and  countries  of 
Europe.  There  were  besides  the  monks  of  St  Basil 
(called  in  the  East  Calogeri,  from  xxXa  ysgao’,  “  good  old 
man”)  and  those  of  St  Jerome,  the  hermits  of  St  Au¬ 
gustine,  and  afterwards  those  of  St  Benedict  and  St 
Bernard  •,  at  length  came  those  of  St  Francis  and  St 
Dominic,  with  a  legion  of  others  5  all  which  see  under 
their  proper  heads,  Benedictines,  &c. 

Towards  the  close  of  the  fifth  century,  the  monks, 
who  had  formerly  lived  only  for  themselves  in  solitary 
retreats,  and  had  never  thought  of  assuming  any  rank 
among  the  sacerdotal  order,  were  now  gradually  di- 
stluguished  from  the  populace,  and  endowed  with  such 
opulence  and  honourable  privileges  that  they  found 
themselves  in  a  condition  to  claim  an  eminent  station 
among  the  supports  and  pillars  of  the  Christian  com¬ 
munity.  The  fame  of  their  piety  and  sanctity  was  so 
great,  that  bishops  and  presbyters  were  often  chosen 
out  of  their  order  ;  and  the  passion  of  erecting  edifices 
and  convents,  in  which  the  monks  and  holy  virgins^ 
might  serve  God  in  the  most  commodious  manner,  was 
.at  this  time  carried  beyond  all  bounds.  However  their 
licentiousness,  even  in  tills  century,  was  become  a  pro¬ 
verb  •,  and  they  are  said  to  have  excltcch  the  most 
dreadful  tumults  and  seditions  in  various  places.  The 
monastic  orders  were  at  first  under  the  immediate  juris¬ 
diction  of  the  bishops,  from  which  they  were  exempted 
by  the  Roman  pontiff  about  the  end  of  the  7th  century  ;• 
and  the  monks,  in  return,  devoted  themselves  wholly  to 
.'idvance  the  interests  and  to  maintain  the  dignity  of  the 
bishop  of  Rome.  Thlo  immunity  which  they  obtain¬ 
ed,  was  a  fruitful  source  of  licentiousness  and  disorder, 

■  and  occasioned  the  greatest  part  of  the  vices  with  which 
-  they  were  afterwards  so  justly  charged.  In  the  8th 
century  the  monastic  discipline  was  extremely  relaxed 
botli  in  the  eastern  and  western  provinces,  and  all 
efforts  to  restore  it  were  ineffectual.  Nevertheless,  this 
kind  of  institution  was  in  the  highest  esteem,  and  no¬ 
thing  could  equal  the  veneration  that  was  paid  about 
the  close  of  the  9th  century  to  such  as  devoted  them- 
■selvcs  to  the  sacred  gloom  and  indidence  of  a  convent. 
'J'his  veneration  induced  several  kings  and  emperors  to 
call  them  to  their  courts,  and  to  employ  them  in  civil 
affairs  of  the  greatest  moment.  Their  reformation  was 
attempted  by  Louis  the  Meek,  but  the  effect  was  of 
short  duration.  In  the  I  ith  century  they  were  exempt¬ 
ed  by  the  popes  from  the  authority  of  tlieir  sovrreign.s, 
and  new  orders  of  mouk.s  were  continually  cstabli^hed  ; 
insomuch  that  in  the  council  of  Lateran  that  was  held 


in  the  year  1215,  a  decree  was  passed,  by  the  advice  Monk. 

of  Innocent  III.  to  prevent  any  new  monastic  institu-  - ' 

tions  ;  and  several  were  entirelv  suppressed.  In  the 
I  jth  and  i6th  centuries,  it  appears,  from  the  testimonie.s 
of  the  best  writers,  that  the  monks  were  generally  lazy. 

Illiterate,  profligate,  and  licentious  epicures,  whose 
views  in  life  were  confined  to  opulence,  idleness,  and 
pleasure.  However,  the  Reformation  had  a  manifest 
Influence  in  restraining  their  excesses,  and  rendering 
them  more  circumspect  and  cautious  in  their  external 
conduct. 

Monks  are  distinguished  by  the  colour  of  their  ha¬ 
bits  into  black,  white,  gray,  &c.  Among  the  monks, 
some  are  called  fnofiks  rj'  the  choir,  others  professed 
monks,  and  oihers  lay  ?iionks ;  which  last  are  destined 
for  the  service  of  the  convent,  and  have  neither  cleri 
cate  nor  literature. 

Cloistered  MoSKS,  are  those  who  actually  reside  in 
the  house  :  in  opposition  to  c.rt;’rt-monks,  who  have 
benefices  depending  on  the  monastery. 

Monks  are  also  distinguished  into  reformed,  whom 
the  civil  and  ecclesiastical  authority  have  made  masters 
of  ancient  convents,  and  put  in  their  power  to  retrieve 
the  ancient  discipline,  which  had  been  relaxed  ;  and 
ancient,  who  remain  in  the  convent,  to  live  iu  it  ac¬ 
cording  to  its  establishment  at  the  time  when  they- 
made  their  vows,  without  obliging  themselves  to  any 
new  reform. 

Anciently  the  monks  were  all  laymen,  and  were  only- 
distinguished  from  the  rest  of  the  people  by  a  particular 
habit  and  an  extraordinary  devotion.  Not  only  tli'* 
monks  ivere  prohibited  the  priesthood,  but  even  priests  ‘ 

were  expressly  prohibited  from  becoming  monks,  as  ap¬ 
pears  from  the  letters  of  St  C.Tegory.  Fope  Syricius 
was  the  fii-st  who  called  them  to  the  clericate,  on  oc¬ 
casion  of  sonie  great  scarcity  ot  priests,  that  the  church 
was  then  supposed  to  labour  under  :  and  since  that 
time,  the  priesthood  has  been  usually  united  to  the 
monastical  profession. 

AIonk,  George,  a  peisionage  memorable  for  having 
been  the  principal  agent  in  restoring  Charles  II.  to  his 
crown,  was  descended  from  a  very  ancient  ianuly,  and 
born  in  Devonshire  in  1608.  Being  an  unprovided 
younger  son,  he.  dedicated  himself  to  arms  from  his 
youth,  and  obtained  a  pair  of  colours  in  the  expedition 
to  the  Isle  of  Bhee  ;  he  served  afterwards  in  the  Low 
Countries  with  reputation,  in  botli  King  Charles’s  nor¬ 
thern  expeditions  j  and  did  such  service  in  quelling  the 
Irish  rebellion,  that  he  was  appointed  governor  of 
Dublin,  Iwt  was  snpi  rseded  by  parliamentary  authority. 

Being  made  major-general  of  the  Irish  brigade  employ¬ 
ed  in  the  siege  of  Nantwich  in  Chi-.liire,  he  was  taken 
misoncr  by  Sir  Thomas  Fairfax,  and  remained  confined 
in  the  Tower  of  Londun  until  the  year  16^6*,  when, 
as  the  means  of  obtaining  liberty,  he  look  the  covenant, 
and  accepted  a  command  in  the  Irish  service  under  the 
pHrliamrnt.  He  obtained  the  command  in  chief  of  all 
the  parliamentai-y  forces  in  the  north  of  Ireland,  where 
he  did  signal  services,  until  he  wa.s  called  to  account 
for  a  treaty  made  with  tlie  Irish  reheU ;  a  circumstance 
which  was  only  ohliteraleJ  by  his  future  good  fortune. 

He  served  iu  Scotland  under  Oliver  Cromwell  with 
such  sucecs-,  that  he  was  left  there  as  coinnYndei  in 
chief  -,  and  he  was  one  of  live  commissioners  for  uniting 
that  kingdom  with  the  new  ercctid  eoujmonwcalth. 
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SI  sale  He  served  at  sea  also  against  the  Dutch ;  and  was  treat- 
t|  ed  so  kindly  on  his  return,  that  Oliver  is  said  to  have 
Slonmonth.  jgaious  of  him.  He  was,  however,  again  sent  to 

Scotland  as  commander  in  chief,  and  continued  tliere 
five  years  ;  when  he  dissembled  so  well,  and  Improved 
circumstances  so  dexterously,  that  he  aided  the  desires 
of  a  wearied  people,  and  restored  the  king  without  any 
disturbance;  for  which  he  was  immediately  rewarded 
both  with  honours  and  proht  :  (See  Britain,  J94> 
&c.).  He  was  created  duke  of  Albemarle,  with  a 
grant  of  7000I.  per  annum  estate,  beside  other  emo¬ 
luments  •,  and  enjoyed  the  confidence  of  his  master 
without  forfeiting  that  of  the  people.  After  his  death 
in  1673,  there  was  published  a  treatise  composed  by 
him  while  he  remained  prisoner  in  the  Tmver,  en¬ 
titled,  “  Observations  on  Military  and  Political  Af¬ 
fairs,”  a  small  folio. 

MoyK-FisA.  See  SauALUs,  Ichthyology  Index. 

MoxFs  Head,  or  Jf  olf's  bane.  See  Aconitum,  Bo¬ 
tany  Index. 

IMOXKEY^.  See  Simia,  Mammalia  Index. 

MONMOUTH,  Jamls,  Duke  of,  son  to  Charles 
If.  by  Mrs  Lucy  Walters, was  born  at  Rotterdam  in 
1649.  Upon  the  Restoration,  he  w'as  called  over  to 
England,  where  the  king  received  him  with  all  ima¬ 
ginable  jov,  created  him  earl  of  Orkney  (which  was 
changed  into  that  of  Monmouth),  and  he  took  his  seat 
ill  the  house  of  peers  in  the  ensuing  session  of  parliament. 
He  married  Anne,  the  heiress  of  Francis  earl  of  Buc- 
cleugh  5  and  hence  it  came  to  pass  that  he  had  also  the 
title  of  Buccleng/t,  and  took  the  surname  of  Scot,  ac¬ 
cording  to  the  custom  of  Scotland.  In  1668  liis  father 
made  him  cajitain  of  his  life-guard  of  horse  j  and  in 
1672  lie  attended  the  French  king  in  the  Netherlands, 
and  gave  proofs  of  bravery  and  conduct.  In  1673  ihe 
king  of  France  made  him  lieutenant-general  of  his 
army,  with  which  he  came  before  Maestrlcht,  and  be¬ 
haved  himself  with  Incicdible  gallantry,  being  the  first 
who  entered  it  himself.  He  returned  to  England,  was 
received  witli  all  possible  respect,  and  W'as  received 
chancellor  of  the  university  of  Cambridge.  After  this 
he  went  to  assist  the  prince  of  Orange  to  raise  the  siege 
of  Mous,  and  did  not  a  little  contribute  towards  it. 
He  returned  to  England  J  and  was  sent  in  quality  of 
his  father’s  general,  to  quell  an  insurrection  in  Scot¬ 
land,  which  he  ellected  but  soon  after  lie  fell  into 
disgrace ;  for,  being  a  Protestant,  he  was  deluded  into 
ambitious  schemes,  upon  the  hopes  of  the  exclusion  of 
the  duke  of  York  :  he  conspired  against  his  father  and 
the  duke  ;  and  when  the  latter  came  to  the  throne  by 
the  title  of  lames  II.  he  openly  appeared  in  arms,  en¬ 
couraged  by  the  Protestant  army  j  but  coming  to  a  de¬ 
cisive  battle  before  he  had  sufficient  forces  to  oppose  the 
royal  army,  he  was  defeated,  taken  soon  after  concealed 
in  a  ditch,  tried  for  high  treason,  condemned,  and  be¬ 
headed  in  1685,  aged  36.  See  Britain,  N°  242,  249 
—265. 

Monmouth,  the  capital  of  the  county  of  Monmouth¬ 
shire  in  England,  i  29  miles  from  London,  and  33  miles 
from. Bristol.  It  has  its  name  from  its  situation  at  the 
conflux  of  the  Monow  or  Mynwy,  and  the  .Wye,  over 
each  of  wliich  it  has  a  bridge,  and  a  third  over  the 
Frothy.  <  Here  was  a  castle  in  William  the'.Conqueror’s 
time  whicli  Henry  III.  took  from  John  baron  of  Mon¬ 
mouth,  It  afterwards  came  to  the  house  of  Lan- 
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caster,  who  bestowed  many  privileges  upon  the  town.  Moamontl 
Here  Henry  V.  surnamed  of  Monmouth,  was  born.  .  j] 

‘  The  famous  histor^an  Geoft'rey  was  also  born  at  this  Monody, 
place.  Formerly  it  gave  the  title  of  earl  to  the  fa- 
mily  of  Carey,  and  of  duke  to  King  Charles  the  Se¬ 
cond’s  eldest  natural  son  \  but  now  of  earl  to  the 
Mordaunts,  who  are  also  earls  of  Peterborough.  It 
contained  3503  inhabitants  in  181I,  is  well  built,  car¬ 
ries  on  a  considerable  trade  with  Bristol  by  means  of 
the  Wye,  and  has  a  weekly  market,  and  three  fairs. 

MONMOUTHSHIRE,  a  county  of  England;  an- 
cientlv  reckoned  a  part  of  M  ales,  but  in  Charles  II. ’s 
time  taken  into  the  Oxford  circuit,  and  made  an  English 
county.  It  Is  bounded  on  the  north  by  Herefordshire, 
on  the  east  bv  Gloucestershire,  on  the  south  by  the  river 
Severn,  and  on  the  west  by  the  Welsh  counties  of 
Brecknock  and  Glamorgan.  Its  extent  from  north  to 
south  is  about  3O  miles,  from  east  to  rvest  26,  and  in 
circumference  no.  It  is  subdivided  Into  six  hundreds, 
and  127  p.arishes.  In  1811,  this  county  contained 
12,127  hou.ses,  and  62,127  inhabitants.  It  sends  only 
three  members  to  parliament,  that  is,  one  lor  Mon¬ 
mouth,  and  two  for  the  county.  The  air  is  temperate 
and  liealthy  ;  and  the  soil  fruitful,  though  mountain¬ 
ous  and  woody  on  the  western  side.  The-  hills  feed 
sheep,  goats,  and  horned  cattle  ;  and  the  valleys  pro¬ 
duce  plenty  of  grass  and  corn.  This  county  is  ex¬ 
tremely  well  watered  by  several  fine  rivers  ;  for,  be¬ 
sides  the  AVye,  which  jiarts  it  from  Gloucestershire, 
the  Mynow,  which  runs  between  it  and  Herefordshire,' 
and  the  Runiney,  which  divides  it  from  Glamorgan¬ 
shire,  it  has,  peculiar  to  Itself,  the  Usk,  which  enters 
this  county  a  little  above  Abergavenny,  runs  mostly 
southward,  and  falls  into  tlie  Severn  by  the  mouth  of 
the  Ebwith  which  last  river  runs  from  north  to  south, 
in  the  weste’'U  side  of  the  county.  All  these  rivers,  es¬ 
pecially  the  Wye  and  Usk,  abound  with  fish,  particu¬ 
larly  salmon  and  trout. 

MONOCEROS,  Unicorn,  In  Astronomy,  a  south¬ 
ern  constellation  formed  by  Hevelius,  containing  in  his 
catalogue  19  .stars,  and  in  the  Britannic  Catalogue  31. 

Monccekos.  Sefe  Monodon,  Cetology  Index. 

MONOCHORD  ;  an  instrument  by  which  the  se¬ 
veral  proportions  of  musical  sounds  and  intervals,  a.s 
well  in  the  natural  as  in  tempered  scales  are  tried. 
Originally  it  had,  as  its  name  implies,  only  one  string 
but  it  is  better  constiucted  with  two  ;  for,  by  means  ot 
this  additional  string,  we  have  an  opportunity  of  judg¬ 
ing  of  the  harmony  of  two  tempered  notes  in  every  pos¬ 
sible  variety  of  temperament. 

Tlie  reader  who  may  tvisli  for  further  Infonuation  re¬ 
specting  the  construction  and  use  of  monochords,  may 
consult  the  appendix  to  Mr  Atwood’s  Treatise  on  Rec¬ 
tilinear  Motion,  and  Mr  Jones’.^  observations  on  the 
scale  of  music,  monochord,  &c.  in  his  Physiological 
Disquisitions. 

AIonochord  Is  also  used  for  any  musical  instru¬ 
ment  that  consists  of  only  one  string  or  chord  ;  in  this 
sense  the  trumpet  marine  may  properly  be  called  a  7«o- 
.nochord. 

MONOCULUS,  a  genus  of  insects  of  the  order  of 
aptera.  See  Entomology  Index. 

MONODON,  a  genus  of  fishes  belonging  to  the  or¬ 
der  of  ccte.  See  Cetology  Index. 

MONODY,  In  ancient  poetry,  a  mournful  kind  of 
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Eonc,  ^’Ung  a  person  all  alone,  to  give  vent  to  his 
grief.  The  word  Is  tlcrived  from  ftoyti,  “  alone,”  and 
xda,  “  I  sing.” 

;  MONOECIA,  from  alone,  and  ojkoj,  a  house  ; 
the  name  of  the  2ist  class  in  LiunEeus’s  sexual  method. 
See  Botany. 

MONOGAMY,  compounded  of  jMcw?,  solus,  and 
“  marriage,”  the  state  or  condition  of  those  v;ho 
have  only  married  once,  or  are  restrained  to  a  single 
wife.  See  Poi.ygamy. 

MONOGLOSSUM,  In  Ancient  Geography,  a  mart 
town  of  die  Hither  India,  situated  on  the  Sinus  Canthi, 
into  which  the  Indus  empties  itself.  Said  to  be  Man- 
galor  on  the  xoast  of  Malabar.  H.  Long.  74°,  N.  Lat. 

MONOGRAM,  a  character  or  cyplier,  composed  of 
one,  two,  or  more  letters  interwoven  5  being  a  kind  of 
abbreviation  of  a  name,  anciently  used  as  a  seal,  badge, 
arms,  &c. 

MONOGYNIA,  from  (/.tut',,  alone,  and  '/v'ui,  a  wo¬ 
man  ;  the  name  of  the  first  order  or  subdivision  in  the 
first  13  classes  of  Liunseus’s  sexual  method;  consisting 
of  plants  which,  besides  their  agreement  in  their  classic 
diiuracter,  generally  derived  from  the  number  of  their 
stamina,  have  only  one  style. 

MONOMOTAPA,  a  country  of  Southern  Africa, 
lying  north-eastward  of  the  Cape  of  Good  Hope.  The 
air  of  this  country  is  very  temperate  ;  the  land  fertile 
in  pastures  and  all  the  necessaries  of  life,  being  water¬ 
ed  liy  several  rivers.  The  Inhabitants  are  rich  in  black 
cattle,  which  they  value  more  tlian  gold.  They  have 
a  vast  number  of  elephants,  as  appears  from  the  great 
jouantlty  of  ivory  that  Is  exported.  There  is  also  a 
considerable  trade  in  gold  dust.  Tills  country  is  divid¬ 
ed  Into  seven  provinces  or  petty  kingdoms,  vassals  to 
the  king ;  viz.  Monomotapa  Pro.per,  Quiteve,  Manica, 
Inhambana,  Inhemior,  Sabia,  and  Sofala. 

MONONGAHELA,  a  river  of  North  America, 
which  rises  in  the  Laurel  mountains  In  Virginia,  and 
after  a  course  of  about  100  miles,  joins  the  Alleghany 
at  Pittsburg.  The  two  rivers  united  then  form  the 
Ohio.  The  Monongahela  is  navigable  for  boats  about 
ICO  miles. 

MONOPETALOUS,  in  Botany,  a  term  applied  to 
flowers  tliat  have  only  one  petal  or  flower-leaf. 

MONOPHYSITES,  (from  solus,  and  (pva-i;, 

jiatura'),  a  general  name  given  to  all  those  sectaries  In 
the  Levant  v/ho  only  own  one  nature  in  Jesus  Christ ; 
and  who  maintain,  that  the  divine  and  human  natures 
of  Christ  were  so  united  as  to  form  only  one  nature,  yet, 
without  any  change,  confusion,  or  mixture  of  the  two 
natures. 

T!ic  ^lonophysitcs,  however,  properly  *0  called,  arc 
the  followers  of  Severus,  a  learneil  monk  of  Palestine, 
,w!io  was  created  patriarch  of  Antioch  in  513,  and  Pe¬ 
trus  Eulleusis. 

The  Monophysites  were  encouraged  by  the  emperor 
Anastaslus,  but  depressed  by  Justin  and  succeeding  em¬ 
perors.  However,  tliis  sect  was  restored  liv  Jacob  Ba- 
nidaius  an  obscure  monk,  Insoriiuch  that  when  he  died 
bishop  of  Edcssa,  A.  1).  588,  he  left  it  in  a  most  flou¬ 
rishing  state  in  Syria,  Mesopotamia,  Armenia,  Egypt, 
Nubia,  Abyssinia,  and  other  countries.  The  laborious 
ed'orts  of  J;icob  were  seconded  in  Egypt  and  the  adja¬ 
cent  countries,  liy  Theodosius  bishop  of  Alexandria; 
VoL.  XIV.  Part  I. 
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and  he  became  so  famous  that  all  the  Monophysites  of  ttroflopi.r- 
the  east  considered  him  as  tlreir  second  parent  and  found- 
er,  and  are  to  this  day  called  Jacobites,  in  honour  of 
their  new  chief.  The  IMonophysites  are  divided  into 
two  sects  or  jiarties,  the  one  African,  the  other  .4sla-  ■ 
tic  ;  at  the  head  of  the  latter  is  the  patriarch  of  An¬ 
tioch,  who  resides  for  the  most  part  in  the  monastery  of 
St  Ananias,  near  the  city  ofMerdIu  :  the  former  are 
under  the  jurisdiction  of  the  patriarch  of  Alexandria, 
who  generally  resides  at  Grand  Vairo,  and  are  subdi¬ 
vided  Into  Cophts  and  Abyssinians.  From  the  15th 
century  downwards,  all  the  patriarchs  of  the  Monopby- 
sites  have  taken  the  name  of  Ignatius,  in  order  to  show 
that  they  are  the  lineal  successor's  of  Ignatius,  who  was 
bishop  ot  Antioch  in  the  first  century,  and  consequent¬ 
ly  the  lawful  patriarch  of  Antioch.  In  the  lytli  cen¬ 
tury,  a  small  body  of  the  Monophysites  in  Asia  aban¬ 
doned  for  some  time  the  doctrine  and  institution  of  their 
ancestors,  and  embraced  the  communion  of  Rome  ;  but 
the  African  Monophysites,  notwithstanding  that  pover¬ 
ty  and  ignorance  which  exposed  them  to  the  seductions 
of  sophistry  and  gain,  stood  firm  In  their  principles,  and 
made  an  obstinate  resistance  to  the  promises,  presents, 
and  attempts  employed  by  the  papal  missionaries  to 
bring  them  under  tlie  Roman  yoke  :  and  in  the  i8th 
century,  those  of  Asia  and  Africa  have  persisted  in  their 
refusal  to  enter  into  the  communion  of  the  Romish 
church,  notwItstandIng  the  earnest  entreaties  and  allu¬ 
ring  olTei's  that  have  been  made  from  time  to  time  bv 
the  pope’s  legates,  to  conquer  their  inflexible  coustaiic)  . 

The  Monophysites  propagate  their  doctrine  in  Asia  witli 
zeal  and  assiduity,  and  have  not  long  ago  gained  over 
to  their  communion  a  part  of  the  Nestorians,  w  ho  inha¬ 
bit  the  maritime  coast  of  India. 

MONOPOLY,  one  or  more  persons  making  them¬ 
selves  the  sole  masters  of  the  whole  of  a  commodity 
manufacture,  and  the  like,  in  order  to  make  private  ad¬ 
vantage  of  it,  by  selling  It  again  at  a  very  advanced 
price.  Or  it  is  a  license  or  privilege  allowed  by  tl;c 
king  for  the  sole  buying  and  selling,  making,  working, 
or  using  any  thing  whatsoever. — Monopolies  had  been 
carried  to  an  enormous  heigiit  during  the  reign  of 
Queen  Elizaiieth  ;  and  were  heavily  conijilained  of  by 
Sir  Edward  Coke,  in  the  beginning  of  the  reign  ol 
King  James  I. :  but  were  in  great  nua-’iire  remedied 
by  statute  21  Jac.  I.  c.  3.  which  declares  such  monopo¬ 
lies  to  be  contrary  to  law,  and  void  ;  (except  as  to  pa¬ 
tents,  wot  exceeding  the  grant  of  14  years,  to  the  au¬ 
thors  of  new  inventions  ;  and  excejit  also  patents  con¬ 
cerning  printing,  saltpetre,  gunpowder,  great  ordnance, 
and  shot)  ;  aud  monopolists  are  punished  with  the  for¬ 
feiture  of  treble  damages  and  double  cost's,  to  those 
w  hom  they  attempt  to  disturb  ;  and  if  they  procure  any 
action,  brought  against  tlicm  for  these  damages,  to  be 
stayed  by  any  extrajudicial  oixlcr,  other  than  of  the 
court  wherein  it  is  brouglit,  tin  y  incur  tlic  ju'iialties  of 
pra  niunirc.  Combinations  also  among  \*lctuallcrs  or  ar¬ 
tificers,  to  raise  the  price  of  provisions,  or  any  commo¬ 
dities,  or  the  rate  of  labour,  are  In  many  cases  severely 
punished  by  particular  statutes  ;  and,  in  general,  by  sta¬ 
tute  2  and  3  Iklward  ^  I.  c.  15.  with  the  fnrleiturr  of 
lol.  or  23  days  imprisonment,  with  an  allowance  of  on¬ 
ly  bread  and  water,  for  the  first  ollencc  ;  2cl.  cr  the 
jiillorv  for  the  second;  and  40I.  for  the  third,  or  ebr 
the  jiillorv,  loss  of  one  car,  and  perpi  tual  infaniv. 
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Monopoly  By  a  constitution  of  the  emperor  Zc-uo,  all  monopolies 
II  and  combinations  to  keep  up  the  price  of  merchandise, 
Monro,  provisions,  or  workmanship,  were  prohibited,  upon  pain 
of  forfeiture  of  goods  and  perpetual  banishment.  See 
Commerce  and  Corn  Laws,  Supplement. 

MONOSYLLABLE,  in  Grammar^  a  word  that 
consists  only  of  one  syllable,  and  is  composed  either  of 
one  or  more  letters  pronounced  at  the  same  time. 
The  too  frequent  use  of  monosyllables  has  a  very  bad 
effect  in  English  poetry,  as  Mr  Eope  both  intimates  and 
exemplifies  in  the  same  verse,  viz. 

“  And  ten  slow  words  oft  creep  in  one  dull  line.” 

MONOTHELITES,  (compounded  of  “  sin¬ 
gle,’,  and  “  will,”  of  volo,  “  I  will,”) 

an  ancient  sect,  which  sprung  out  of  the  Eutychians  ■, 
thus  called,  as  only  allowing  of  one  will  in  Jesus 
Christ. 

The  opinion  of  the  Monothelites  had  Its  rise  In  630, 
and  had  the  emperor  Heraclius  for  an  adherent :  it  was 
the  same  with  that  of  the  Acephalous  Severians.  They 
allowed  of  two  wills  in  Christ,  considered  with  regard 
to  the  two  natures  -,  but  reduced  them  to  one,  by 
reason  of  the  union  of  the  two  natures  ;  thinking  it  ab¬ 
surd  there  should  be  two  free  wills  In  one  and  the  same 
person.  They  were  condemned  by  the  sixth  general 
council  in  680,  as  being  supposed  to  destroy  the  per¬ 
fection  of  the  humanity  of  Jesus  Christ,  depriving  it  of 
will  and  operation.  Their  sentiments  were  afterwards 
embraced  by  the  Maronites. 

MONOTONA',  an  uniformity  of  sound,  or  a  fault 
in  pronunciation,  when  a  long  series  of  w6ids  is  de¬ 
livered  in  one  unvaried  tone.  See  Reading. 

MONOTRORA,  Bird’s-nest  •,  a  genus  of  plants 
belonging  to  the  monandria  class  j  and  in  the  natural 
method  ranking  with  those  of  which  the  order  is  doubt¬ 
ful.  See  Botany  I>tdc.r. 

MONREAL.  See  Montreal. 

MONRO,  Dr  Alexander,  senior,  a  celebrated 
physician  and  anatomist,  was  the  son  of  Mr  John  Monro, 
who  was  for  some  years  a  surgeon  in  the  army  under 
King  M'illlam  In  Flanders,  and  who  afterwards  settled 
as  a  surgeon  In  Edinburgh.  The  subject  ol  this  bio¬ 
graphical  sketch  was  born  in  London  in  1697. 

He  showed  an  early  Inclination  to  the  study  of  phy¬ 
sic  j  and  the  father,  after  giving  him  the  best  educa¬ 
tion  tliat  Edinburgh  then  afforded,  sent  him  successive¬ 
ly  to  London,  Paris,  and  Leyden,  to  improve  himself 
further  in  his  profession.  At  London,  he  attended  the 
lectures  of  Mes.srs  Hawksbte  and  AVhiston  on  experi¬ 
mental  philosophy,  and  the  anatomical  demonstrations 
of  Mr  Cheselden.  At  Paris  he  attended  the  hospitals, 
and  the  lectures  on  the  different  branches  of  physic  and 
surgery;  and  towards  the  end  of  autumn  1718,  he 
went  to  Leyden,  and  studied  under  the  great  Boer- 
haave. 

On  his  return  to  Edinburgh  in  autumn 
Messrs  Drummond  and  Macgill,  who  were  then  con¬ 
junct  nominal  professors  and  demonstrators  of  anatomy 
to  the  Surgeons  Company,  having  resigned  in  his  fa¬ 
vour,  his  father  prevailed  on  him  to  read  some  public 
lectures  on  anatomy,  and  to  illustrate  them  by  showing 
the  curious  anatomical  preparations  which  he  had  made 
and  sent  heme  when  abroad.  He  at  the  same  time  per¬ 
suaded  Dr  Alston,  then  a  young  man,  to  give  some 
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public  lectures  on  botany.  Accordingly,  in  the  begin-  Monro, 
■ning  of  the  winter  1720,  these  two  young  professors  be-  ' 

gan  to  give  regular  courses  of  lectures,  the  one  on  the 
materia  medica  and  botany,  the  other  on  anatomy  and 
surgery  ;  which  were  the  first  regular  courses  of  lectures 
on  any'  of  the  branches  of  medicine  tliat.lfed  ever  been 
read  at  Edinburgh,  and  may  be  looked  upon  as  the 
opening  of  that  medical  school  which  has  since  acquired 
such  great  reputation  all  over  Europe. 

In  summer  1721  and  1722,  Dr  Monro,  by  the  per¬ 
suasion  of  his  father,  read  some  lectures  on  chirurgical 
subjects,  particularly  on  wounds  and  tumours,  which  he 
never  would  publish,  having  written  them  in  a  hurry 
and  before  he  had  much  experience ;  but  inserted  fioni 
time  to  time  the  Improvements  he  thought  might  be 
made  in  surgery,  in  the  volumes  ot  Aledical  Essays  and 
Observations  to  be  hereafter  mentioned.  , 

About  the  year  172c,  his  father  communicated  to 
the  phvsicians  and  surgeons  at  Edinburgh,  a  plan  which 
he  had'  long  formed  in  his  own  mind,  of  having  the  dif¬ 
ferent  branches  of  physic  and  surgery  regularly  taught 
at  Edinburgh  ;  wliich  was  highly  approved  of  by  them, 
and  by  their  interest  regular  professorships  of  anatomy 
and  iiicdicine  rvere  instituted  in  the  university.  His  son. 

Dr  Monro,  was  first  made  university  professor  of  ana¬ 
tomy  ;  and  two  or  three  years  afterwards,  Drs  Sinclair, 
Rutherford,  Innes,  and  Rlummer,  were  made  professor.s 
of  medicine ;  the  professorship  of  materia  medica  and 
botany,  which  Dr  Alston  then  held,  having  been  added 
to  the  univei-slty  many  years  before.  Immediately  after 
these  gentlemen  were  elected  professors,  they  began  to 
deliver  regular  courses  ot  lectures  on  the  different 
branches  of  medicine,  and  they  and  their  successors  have 
uniformly  continued  so  to  do  every  winter. 

Tlie  plan  for  a  medical  education  at  Edinburgh  wa.s 
still  incomplete  without  an  hospital,  where  students  could 
see  the  practice  of  physic  and  surgery,  as  well  as  hear 
the  lectures  of  the  professors.  A  scheme  was  therefore 
proposed  by  Dr  Monro’s  father,  and  others,  particular¬ 
ly  the  members  of  the  Royal  College  of  Physicians  and 
Board  of  Surgeons,  for  rai.sing  by  subscription  a  fund 
for  building  and  supporting  an  hospital  for  the  reception 
of  diseased  poor ;  and  our  author  published  a  pamphlet 
setting  forth  the  advantages  that  would  attend  such  an 
institution.  In  a  short  time  a  considerable  sum  of  money 
was  raised,  a  small  house  was  fitted  up,  and  patients 
were  admitted  into  it,  and  regularly  attended  by  many 
of  the  physicians  and  surgeons  in  town.  The  fund  for 
this  charity  increasing  very  considerably.  In  a  great 
measure  from  the  activity  and  influence  of  that  very 
w’orthy  citizen  and  magistrate  George  Drummond,  Esq. 
the  foundation  was  laid  of  the  present  large,  commodi¬ 
ous,  and  useful  hospital,  the  Royal  Infirmary ;  in  the 
planning  of  which  Dr  Monro  suggested  many  useful 
hints,  and  in  particular  the  elegant  room  for  chirurgical 
operations  was  designed  and  executed  under  his  direc¬ 
tion.  Provost  Drummond  and  he  were  nominated  the 
building  committee  ;  and  the  fabric  was  entirely  com¬ 
pleted  in  a  short  space  of  time.  It  has  since  been  so 
largely  endowed,  as  to  he  capable  of  receiving  a  great 
number  of  diseased  poor,  whose  cases  the  students  of 
physic  and  surgery  have  an  opportunity  of  seeing  daily 
treated  with  the  greatest  attention  and  care  by  physici¬ 
ans  and  surgeons  eminent  in  their  profession  ;  and  a  re- 
gi'ter  of  the  particulars  of  all  the  cases  which  have  been 
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received  into  the  house  since  its  first  opening  has  been 
•'  kept,  in  books  appropriated  for  that  purpose,  for  the 
use  of  the  students. 

In  order  to  make  the  hospital  of  still  farther  use  to 
the  students.  Dr  Monro  frequently,  while  he  continued 
professor  of  anatomy,  gave  lectures  on  the  chirurgical 
cases  j  and  Dr  Rutherford,  then  professor  of  the  prac¬ 
tice  of  physic,  began,  in  the  year  1748,  to  deliver  cli¬ 
nical  lectures,  to  be  continued  every  winter,  on  the 
most  remarkable  cases  in  the  hospital. 

Dr  Monro,  though  he  was  elected  professor  of  auatomy 
in  the  year  1721,  was  not  received  into  the  university 
till  the  year  1725,  when  he  was  Inducted  along  with 
that  great  mathematician  the  late  Mr  Colin  Maclaurin, 
with  whom  he  ever  lived  in  the  strictest  friendship. 
From  this  time  he  regularly  every  winter  gave  a  cour.se 
of  lectures  on  anatomy  and  surgery,  from  October  to 
Mav,  upon  a  most  judicious  and  comprehensive  plan  : 
A  task  in  w'hich  he  persevered  with  the  greatest  assidu¬ 
ity,  and  without  the  least  interruption,  for  near  40 
years  j  and  so  great  was  the  reputation  he  had  acquired, 
that  students  flocked  to  him  from  the  most  distant  cor¬ 
ners  of  his  majesty’s  dominions. 

In  1759,  our  professor  entirely  relinquished  the  bu¬ 
siness  of  the  anatomical  theatre  to  his  son  Dr  Alexan¬ 
der,  who  had  returned  from  abroad,  and  had  assisted  him 
in  the  course  of  lectures  the  preceding  year.  But  after 
this  resignation,  he  still  endeavoured  to  render  his  la¬ 
bours  useful  to  makind,  by  reading  clinical  lectures  at 
the  hospital  for  the  improvement  of  the  students  ;  of 
which  Dr  Duncan,  who  was  one  of  his  pupils,  has  gi¬ 
ven  the  following  account.  “  There  I  had  myself  the 
happiness  of  being  a  pupil,  who  profited  by  the  judici¬ 
ous  conduct  of  his  practice,  and  was  improved  by  tlie 
^visdom  and  acuteness  of  his  remarks.  1  have  indeed  to 
regret  that  I  attended  only  the  last  course  of  lectures  in 
•which  he  had  ever  a  share,  and  at  a  time  when  ho  was 
subjected  to  a  disease  which  proved  at  length  fatal. 
Still,  however,  from  what  I  saw'  and  from  what  1 
lieard,  I  can  venture  to  assert,  that  it  is  hardly  possible 
to  conceive  a  physician  more  attentive  to  practice,  or  a 
])receptor  more  anxious  to  communicate  instructions. 
His  humanity,  in  the  former  of  these  characters,  led 
him  to  bestow  the  most  anxious  care  on  his  patients 
while  they  were  alive ;  and  his  zeal  in  the  latter  indu¬ 
ced  him  to  make  them  the  subject  of  useful  lessons 
when  they  happened  to  die. — In  the  difl'erent  stations 
of  physician,  of  lecturer,  and  of  manager  in  the  hospital, 
he  took  every  measure  for  inquiring  into  the  causes 
of  diseases  by  dissection. — He  personally  attended  the 
opening  of  every  body  ;  and  he  not  only  dictated  to  the 
-tudents  an  accurate  report  of  the  dissection,  but  with 
nice  discrimination  contrasted  the  diseased  and  sound 
.^tate  of  every  organ.  Thus,  In  his  own  person  he  af¬ 
forded  to  the  students  a  conspicuous  example  of  the  ad¬ 
vantages  of  early  anatomical  pursuits,  as  the  happiest 
foundation  for  a  medical  superstructure.  His  being  at 
once  engaged  in  two  departments,  tlie  anatomical  thea¬ 
tre  and  clinical  chair,  furnislud  him  with  opportuni¬ 
ties  both  on  the  dead  and  living  body,  and  jduced 
him  In  the  most  favourable  situation  tor  the  imj)rove- 
ment  of  medicine;  and  from  these  oppoitunitics  he 
derived  every  possible  advantage  whicli  they  could  al- 
ford.” 

Ills  father,  old  Mr  Monro,  lived  to  an  adv.ancid  age  ; 


and  enjoyed  the  unspeakable  pleasure  of  beholding  a  Monro, 
son,  esteemed  and  regarded  by  mankind,  the  principal  - — r— 
actor  in  the  execution  of  his  favourite  plan,  the  great 
object  of  his  life,  the  founding  a  seminary  of  medical 
education  in  his  native  country  ;  The  son,  who  surviv¬ 
ed  him  near  30  years,  had  the  satisfaction  to  behold  this 
seminary  of  medical  education  frequented  yearly  by  300 
or  400  students,  many  of  whom  came  from  the  most 
distant  corners  of  his  majesty’s  dominions,  and  to  see  it 
arrive  to  a  degree  of  reputation  far  beyond  his  most  san¬ 
guine  hopes,  being  equalled  by  few,  and  inferior  to  none, 
in  F.uropc. 

Dr  Monro  was  not  only  very  active  in  the  line  of  his 
own  profession,  but  as  a  citizen  and  general  member  of 
the  community ;  for,  after  he  had  resigned  the  anato¬ 
mical  chair  to  his  son,  he  executed  with  the  strictest 
punctuality  the  duties  of  several  engagements  both  of  a 
civil  and  political  nature  :  He  was  a  director  of  the 
Bank  of  Scotland,  a  justice  of  the  peace,  a  commission¬ 
er  of  high  roads,  &c.  At  length,  after  a  life  spent  in 
tlie  most  active  Industry,  he  became  afflicted  with  a  te¬ 
dious  and  painful  disease,  which  he  bore  with  equal 
courage  and  resignation  till  his  death,  wliicli  happened 
on  July  10.  1767,  in  the  70tli  year  of  his  age. 

Of  his  works,  the  first  in  order  is  his  Osteology, 
which  was  written  for  the  use  of  studeiit.s,  hut  is  capa¬ 
ble  also  of  alfording  instruction  to  the  oldest  and  most 
experienced  practitioner  ;  as,  besides  a  minute  descrip¬ 
tion  of  the.  parts  copied  from  nature,  It  everywhere  a- 
bounds  with  new  and  important  observations  immedi¬ 
ately  applicable  to  practice.  It  lias  been  translated  in¬ 
to  many  different  languages  ;  has  pas.scd  through  nume¬ 
rous  editions ;  and  has  been  reprinted  in  foreign  coun¬ 
tries  in  the  most  superb  manner,  accompanied  with  ele¬ 
gant  and  masterly  engravings.  His  description  of  the 
Lacteal  Sac  and  Thoracic  Duct  contains  the  most  accu¬ 
rate  account  of  that  important  part  of  the  body  which 
has  been  yet  published  ;  and  his  Anatomy  ofthe  Nen  c.s 
w  ill  ti  ansmit  to  posterity  an  excellent  example  of  accu¬ 
rate  dissection,  faithful  description,  and  ingenious  rea¬ 
soning.  Tlie  six  volumes  of  Medical  Lssays  and  Obser¬ 
vations,  published  by  a  society  in  Ldinburgh,  are  uni¬ 
versally  known  and  esteemed.  lo  that  society  he  was 
appointed  sccretaiy  ;  but,  after  tlie  public.ation  of  the 
first  volume,  to  which  he  had  largely  contributed,  tlie 
ini'inbi  rs  growing  remiss  111  tlicir  altendance,  lie  l-e- 
eame  the  sole  collector  and  publisher  of  the  work  ;  1  0 
lilin  we  are  llicretore  in  a  great  measure  indebtid  for 
those  numerous  and  important  di^rovcrics  ivitli  wbith 
this  publication  has  enriched  every  de p.artnu  nt  of  nu  di- 
cal  know'ledge.  In  the  two  fir-'t  volumes  ol  ihe  I  hy-*!- 
eal  and  l.itcrarv  Lssays,  ]>uljlislud  by  the  phy^iiul  .a- 
ciety  of  laiinliurgli,  in  which  he  had  the  rank  ot  one 
of  the  presidents,  we  find  .-.eviral  papery  written  l>j  him, 
whicli  are  not  tlie  le.a-t  oriianieiit^  of  (Lit  collertmu. 

His  accmiiit  of  the  Sucre-  of  Jo<>nilatlon  in  Siotiaiul 
may  ho  considered  as  Ins  last  juibliealioii  t  It  di’nion 
strales  his  tvlen-ive  coimpondeiic.  and  iiub  lalit  iMc 
industry,  and  lia-.  had  great  iiiflue;  ■  in  promoiine  ilm! 
salutary  practice.  Heiiiie.  tlie.-e,  he  wa‘  a''.o  the  aw  >» 
of  sev<  ral  otlier  cli  L'ant  and  mastcily  produetion  which 
wi  re  ritin  r  never  jiobli-bed,  or  w«  re  pobli'.lud  withoi  ; 
his  kiiowledi.e  .and  from  inrorrert  copii  Ac.'* 


tion  of  all  hi-,  works,  prepi  rly  arrar.  rd.  » orn  * '  d. 
illu^rated  with  1 -pperplat*  s,  b.*  Lt  c  n  pubn-h.  *  '  * 
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Monro  -Alexander  Monro,  his  son  and  successor  in  tlie  anato- 
II  mlcal  chair,  in  a  splendid  quarto  volume,  printed  for 
Monsele-  £i[iot,  Edinburgh,  1781  j  to  which  is  prefi.xed  a  life 
■  ,  of  the  author,  by  another  of  his  sons.  Dr  Donald,  phy¬ 

sician  in  London.  The  observatlou  of  an  excellent 
judge,  the  illustrious  Haller,  concerning  our  author’s 
Medical  Essays  and  Observations,  which  now  form  a 
part  of  this  collection,  may  Vfith  no  less  justice  be  ap¬ 
plied  to  the  whole  ;  “  It  is  a  book  which  ought  to  be 
in  the  possession  of  every  medical  practitioner.” 

MONS,  an  ancient,  large,  handsome,  rich,  and  very 
strong  city  of  tire  Netherlands.  It  is  situated  on  an  un¬ 
even  and  marshy  soil  on  the  river  Trouille.  In  the 
nelshbourhood  are  extensive  coal  mines  which  are 
worked.  It  has  several  manufactures,  and  a  good 
trade.  It  was  taken  by  the  allies  in  1709,  and  by 
the  French  in  July  17465  but  j-endered  back  by  the 
treaty  of  Alx-la-Chapelle,  after  the  fortifications  were 
demolished.  It  was  taken  by  the  French  in  1794, 
and  while  in  their  possession  was  chief  town  of  the  de¬ 
partment  of  Jemappe.  It  was  separated  from  France 
at  the  peace  of  Fails  in  1814,  and  annexed  to  the 
kingdom  of  the  Netherlands.  The  population  in  iSoo 
was  18,291.  E.  Long.  3.  51.  N.  Lat.  50.  25. 

J/o.Ys  Sacer,  in  Ancient  Gcogr'ajihy,  a  mountain  of 
the  bablnes  beyond  the  Anio,  to  the  east  of  Rome  j 
whither  the  common  people  retired  once  and  again  to 
avoid  the  tyranny  of  the  Patricians.  From  this  seces¬ 
sion,  and  the  altar  of  Jupiter  Tej'rihiiis  erected  there, 
the  mountain  took  its  name. 

MONSEIGNEUR,  in  the  plural  Messtignevra,  a 
title  of  honour  and  respect  used  by  the  French  in  writ¬ 
ing  to  persons  of  superior  rank  or  quality. 

Dukes,  peers,  archbishops,  bishops,  and  presidents  a 
la  mortier^  were  complimented  with  the  title  of  Mon- 
i-eigneur.  In  the  petitions  presented  to  the  sovereign 
courts,  ^hey  used  the  term  Messcigncia's. 

Monseigneur,  absolutely  used,  was  a  title  restrain¬ 
ed  to  the  dauphin  of  France.  This  custom  was  un¬ 
known  till  the  time  of  Louis  XIV.  before  which  the 
dauphin  was  styled  Monsiet(r  le  Dauphin. 

MONSELEMINES,,  a  people  inhabiting  that  part 
of  Blledulgerid,  which  borders  on  the  territories  of  the 
emperor  of  Morocco.  They  are  a  mixed  race,  de¬ 
scended  from  the  ancient  Arabs  and  fugitive  Moors. 
Their  country  extends  from  about  90  miles  beyond 
Cape  Non,  to  the  distance  of  60  miles  from  St  Croix. 
It  is  mostly  fertile  *,  and,  with  little  cultivation,  pro¬ 
duces  the  necessaries  of  life.  A  number  of  streams  wa¬ 
ter  the  plains,  whicli  abound  with  fig,  date,  palm,  and 
almond  trees.  The  gardens  produce  excellent  grapes, 
which  the  Jews  convert  Into  brandy  after  they  have 
been  dried  by  the  Arabs. 

The  Monselemine  territory  is  very  populous,  and 
would  be  much  more  so,  were  it  not  for  the  almost 
continual  wars  in  which  the  people  are  engaged  against 
the  emperor  of  Morocco  5  for,  as  this  country  is  the  re¬ 
treat  of  the  rich  Moors,  who  wish  to  fly  from  the  ty¬ 
ranny  of  the  emperor,  they  are  too  well  .acquainted 
with  the  Moorish  customs  to  be  surprised  by  tliat  prince. 
As  soon  as  a  Moorish  army  takes  the  field,  the  inhabi¬ 
tants  mount  their  horses,  and  occupy  the  passes  of  the 
mountains ;  while  the  women  and  slaves  retire  to  the 
interior  parts  of  the  country,  or  to  the  desert,  if  they 
are  hard  pressed.  Their  horses,  which  tliey  break  in 


an  admirable  manner,  are  said  to  be,  the  best  in  the  Afousele- 
world  j  obedient  to  the  voice  of  their  master,  and  al-  mines 
lowing  no  stranger  to  mount  them.  II 

The  people  derive  their  name  and  origin  from  one 
Moseilama,  who  was  contemporary  with  Mahomet. 

They  respect  the  prophet,  as  do  other  Mahometans  5 
but  neither  believe  that  he  was  infallible,  nor  that  his 
descendants  are  all  inspired  by  God,  nor  that  their  will 
should  be  a  law,  nor  that  such  faith  is  necessary  in  or¬ 
der  to  be  a  good  Mahometan,  The  Influence  of  their 
high  priest  is  nearly  despotic  5  for  though  he  has  no 
troops,  he  may  command  the  nation,  and  peace  and 
war  depend  upon  his  will.  He  has  no  property,  yet 
every  tiling  is  at  his  disposal  5  he  requires  nothing  from 
any,  yet  all  are  disposed  to  give  him. 

The  Monstlemines,  on  Friday,  meet  in  their  mosques 
for  prayer,  and  the  same  is  likewise  the  day  of  their 
principal  market,  when  their  goods  ace  exposed  to  sale 
in  the  public  squares.  They  never  attempt  to  make 
proselytes ;  and  they  treat  their  Christian  slaves  with 
humanity,  which  may  perhaps  be  owdng  to  tlic  avarics 
of  their  masters.  The  Jews  are  allowed  among  them 
the  free  exercise  of  their  religion.  Polygamy  is  per¬ 
mitted  among  them  5  but  the  situation  of  the  women  Is 
more  respectable,  and  they  are  not  so  much  secluded  as 
among  the  Moors,  mingling  more  in  society,  walking 
at  large,  and  visiting  their  fi  iends.  The  Monselemine 
childien  arc  brought  up  with  great  care,  and  are  not 
obliged  to  exhibit  proofs  of  their  coiuage  till  they  can 
be  considered  as  men. 

MONSIEUR,  in  the  plural  Messieurs^  a  tetm  or  - 
title  of  civility,  used  by  the  French  In  speaking  to  ihcrr 
equals,  or  those  a  little  below  them,  answering  to  Mr  or 
Sir  among  the  Engiisli. 

Monsieur,  absolutely  used,  was  a  title  appropriated 
to  tlie  second  son  of  France,  or  the  king’s  brother.  The 
king  was  also  called  Monsieur,  but  that  only  by  the 
children  of  France. 

MONSONIA,  a  genus  of  plants  .belonging  to  the 
polyadclphia  class.  See  BoTANY  Index. 

INIONSOON,  a  regular  or  periodical  w'ind,  in  the 
East  Indies,  blowing  constantly  tlie  same  way,  during 
six  months  of  the  year,  and  the  contrary  way  the  re¬ 
maining  six. 

In  the  Indian  ocean,  the  winds  are  partly  general,, 
and  blow  all  the  year  round  the  same  w^ay,  as  in  the 
Elhioplc  ocean;  and  partly  periodical,  i.  e.  halt  the 
year  blow  one  way,  and  the  other  halt  year  on  the  op¬ 
posite  points ;  and  those  points  and  times  of  shifting 
ditfer  in  diflerent  paits  of  this  ocean.  These  latter  are 
■what  rve  call  monsoons. 

The  shifting  of  these  monsoons  is  not  all  at  once  ; 
and  in  some  places  the  time  ot  the  change  is  attended 
with  calms,  in  others  with  variable  winds,  and  parti¬ 
cularly  those  of  China,  at  ceasing  to  be  westerly,  are 
very  subject  to  be  tempestuous ;  and  such  is  their  vio¬ 
lence,  that  they  seem  to  be  ot  tlie  nature  of  the  M  est 
India  hurricanes,  and  render  the  navigation  of  those 
seas  very  unsafe  at  that  tline  of  the  year.  Hiese 
tempests  the  seamen  c.all  the  breaking  up  of  the  mon¬ 
soons. 

Monsoons,  then,  are  a  species  of  wliat  we  otherwise 
call  trade  winds.  They  take  the  denomination  mon¬ 
soon  from  an  ancient  pilot,  who  first  crossed  tlie  Indian 
sea  bv  means  hereof.  Tbcuuh  others  derive  the  name 
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KTonsoon,  from  a  Portngucse  %vor(l  signifjing  motion  or  change 
Moiiiicr.  of  wind  and  sea. 

liucretius  and  Apollonius  make  mention  of  annual 
winds  which  arise  every  year,  ete.na Jiubria,  which  seem 
to  be  the  same  with  what  in  the  East  Indies  we  now  call 
monsoons.  For  the  physical  cause  of  these  winds,  see 
Meteoroi.og  Y. 

INlONSTEll',  a  birth  or  prodtictlon  of  a  living  be¬ 
ing,  degenerating  from  the  proper  and  usual  disposition 
of  parts  in  the  species  to  which  it  belongs ;  As,  w  hen 
there  are  too  many  members,  or  too  few  j  or  some  of 
them  are  extravagantly  out  of  proportion,  either  on  the 
side  of  defect  or  excess.  The  word  conics  from  the 
^  Latin  monstri/m,  oi' monsfrando,  “  showing.”  Whence 

also  the  box  wherein  rclicks  were  anciently  kept  to  be 
shown,  was  called  monstrvm.  Dugdale  mentions  an 
inventory  of  the  church  of  York  with  this  article.  Item 
tinum  monstrum  cum  ossibus  sancti  Petri  in  ber^I,  et 
LTUciJixo  in  summitate. 

Aristotle  defines  a  monster  to  be  a  defect  of  nature, 
when,  acting  towards  some  end,  it  cannot  attain  to  it, 
from  some  of  its  principles  being  corrupted. 

Monsters  do  not  propagate  their  kind  j  for  which 
reason  some  rank  mules  among  the  number  of  monsters, 
'  as  hermaphrodites. 

Females  which  bring  forth  twins,  are  found  most  li¬ 
able  to  produce  monsters.  The  reason,  probably,  is 
owing  to  this  5  that  though  the  twins  are  covered  with 
one  common  chorion,  yet  they  have  each  their  separate 
amnios,  which  by  their  contiguity  may  chance  to  grow 
together,  and  so  occasion  a  confusion  or  blending  of  the 
parts.  Hence  so  many  double  creatures. 

Various  theories  have  been  proposed  by  philosophers 
and  physiologists  to  account  for  the  production  of  mon¬ 
sters.  But  after  all,  it  must  be  confessed,  that  we  are 
very  little  acquainted  with  those  deviations  from  the  or¬ 
dinary  course  of  nature.  For  each  organized  being 
there  appears  to  exist  a  primitive  germ  or  model  of  the 
ditferent  species  drawn  by  the  Creator,  determined  by 
forms  and  sexes,  and  realized  in  the  individuals  of  both 
sexes,  which  must  unite  in  order  to  their  reproduction. 
From  this  model  nature  never  departs,  unless  when 
compelled  by  circumstances  which  derange  the  primi¬ 
tive  organization  common  to  the  species,  and  produce 
what  are  called  monsters. 

AVith  respect  to  structure,  monsters  are  of  various 
kinds.  Some  have  an  excess  or  defect  in  certain  parts  ; 
such  as  those  which  are  called  acephalous^  or  who  want 
the  head  ;  those  which  have  two  heads,  two  arms,  two 
legs,  and  one  body,  or  which  have  two  bodies  and  one 
head,  or  which  have  three  legs  j  and  those  which  want 
the  arms  or  the  legs.  Others  err  through  an  extraor¬ 
dinary  and  deformed  conformation,  through  an  unna¬ 
tural  union  of  certain  parts  or  viscera,  through  a  great 
derangement  in  one  or  more  of  their  members,  and 
through  the  extraordinary  place  which  these  often  oc- 
cupv  in  consequence  of  this  derangement  or  transposi¬ 
tion.  The  monster  desciibed  by  J)r  I'.llcr  ot  lire  aca¬ 
demy  of  Berlin  was  of  this  kind.  Itrvasa  iocttisof  nine 
montlis,  28  inches  long,  with  an  enormous  head  and 
frightfiil  countenance  ;  and  in  the  middle  of  a  broad 
and  vast  forehead  it  iiad  a  reddish  eye,  without  either 
eyebrows  or  eyelids,  and  sunk  deep  into  a  square  hole. 
Immediately  below  this  eye  was  an  excrtstence  which 
strongly  resembled  a  peuis  with  a  glaii'^,  a  prepuce,  ami 


an  urethra  :  the  part  covered  with  hair  w'as  likewise  be-  Monster, 
low  the  nape  of  the  neck.  In  other  monsters  we  meet 
with  the  unnatural  union  of  some  parts,  which  fiony 
their  destination  and  functions,  ought  always  to  he  se¬ 
parate  j  and  the  separation  of  other  parts,  which,  for 
the  same  reasons,  ought  constantly  to  be  united.  The 
reader  may  see  the  diflerent  ways  in  which  the  forma¬ 
tion  of  monsters  takes  place,  in  four  memoirs  by  jM. 

Lemery,  inserted  in  L'Histoire  de  PAcadt7nic  dts 
Sciences,  1738  and  1739.  M.  du  Veniey  has  likewise 
published  a  memoir  on  the  same  subject. 

In  the  volume  published  by  the  Academy  of  Science.s 
in  1724,  mention  is  made  by  M.  Geofl’roy  of  a  monster 
born  in  Barrois  1722.  This  monstrous  production 
consisted  of  two  children  without  the  inferior  extremi¬ 
ties,  joined  together  by  a  common  navel :  each  of 
them  had  a  nurse,  sucked,  and  eat  paji  5  and  the  one 
sucked  while  the  other  slept.  The  reader  may  like¬ 
wise  consult  the  second  part  of  Winslow’s  Memoirs  on 
Monsters,  inserted  in  the  volume  published  by  the  Aca¬ 
demy  of  Sciences  in  1734,  where  he  will  find  the  histo¬ 
ry  of  two  very  extraordinary  twin  monsters,  who  evi¬ 
denced  during  their  life  a  great  difference  in  their  mo¬ 
ral  and  physical  qualities.  We  are  obliged  simply  to 
refer  to  these  Memoirs,  as  they  are  too  long  for  abridge¬ 
ment. 

It  is  observed  by  Haller,  that  in  some  monsters  th&- 
natural  structure  is  changed  by  some  shock  or  passion ; 
in  others  the  structure,  independent  of  any  accident,  is 
originally  monstroos  ;  such  as  when  all  the  members 
are  reversed  from  left  to  right,  when  the  person  has 
six  fingers,  and  in  many  other  instances.  M.  de  Mau- 
pertuis  mentions,  that  there  is  at  Berlin  a  family  who 
have  had  six  fingers  on  each  hand  for  several  genera¬ 
tions.  M.  de  Kiville  saw  an  instance  of  this  at  INIalta, 
of  wliich  he  has  given  a  description.  M.  Benou,  sur¬ 
geon  at  Fommeraye  in  Anjou,  lias  published  an  ac¬ 
count  of  some  families  with  six  fingeis,  wliich  are  to 
be  found  in  several  parishes  of  the  Lower  Anjou,  and 
which  have  existed  there  from  time  immemorial.  This 
deformity  is  perpetuated  in  these  families  even  when 
they  intermarry  with  persons  who  are  free  from  it. 

M  hether  the  propagation  of  these  superiiHmcrary  or¬ 
gans,  which  are  not  only  useless  but  inconvenient  and 
even  disagreeable,,  be  owing  to  the  fatliir  or  mother, 
llieir  children  of  Loth  sexes  are  subject  to  it  indiscri¬ 
minately.  A  father  and  mother  with  si.x  fingers  fre¬ 
quently  have  a  part,  and  sometimes  the  whole  ot  lliiir 
children,  free  from  this  deformity  ;  hut  it  again  makes 
its  appearance,  and  in  a  very  great  degree,  111  the  third 
generation.  I'rom  this  it  appears,  that  this  fault  in 
the  conformation  is  hereditary.  M.  Keaiimiir  has  like¬ 
wise  published  tlie  hi^lo^y  of  a  family  in  the  island  of 
Malta,  the  children  of  wliith  arc  hoin  with  six  fingi  rs 
and  six  toes.  But  it  deserves  to  he  inquired,  W  hither 
these  supernuiiierary  fingeis  are  real  fingns  I  The  ren¬ 
der  mav  lure  consiilt  the  Journal  de  Phi/si(/i/e  for  No¬ 
vember  I  774,  ji.  372.  'I'liis  variety  of  si-rdi^itaty  liamN 
and  feet  is  not  cumpreliemltd  in  llic  Re.n  arc  lies  .mr 
fp/clt/iics  confbrmati ms  m-jnstrucuses  drs  Joints  dan., 
rhomme,  which  is  inseilcd  in  the  .Memoirs  of  the  .\t«- 
di  niy  of  Sciences  for  i77t.  \n  the  Journal  dr  Phi/snm, 
for  August  1776,  we  find  a  de'i  riplion  of  a  double  ut<-- 
rus  and  vagina  obseried  in  a  woman  who  died  in  ihild 
Led,  by  Dr  1‘urctll  of  Dublin,  and  in  that  for  June 
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i%IoriSi.cr.  *  7  bS,  Tve  have  an  account  of  a  man  v/ith  seven  lingers 
- '  on  each  hand,  by  Baron  Dietrich. 

Several  monstrous  productions  are  to  be  seen  in  the 
cabinet  at  Chantilly,  i.  Two  calves  joined  together 
in  the  body,  with  each  a  separate  head  and  neck,  and 
four  legs  in  whole.  2.  Two  calves  united  only  by  the 
pelvis,  with  only  one  anus  and  one  tail :  the  whole  is 
su2>ported  by  six  legs,  four  before  and  two  behind. 
3'  A  l^nib  with  six  legs,  four  of  which  are  behind. 

4.  The  skeleton  of  a  ram,  which  has  likewise  six  legs. 

5.  A  hermaphrodite  deer.  6.  The  head  of  a  foal, 
which  has  only  one  eye  in  the  middle  of  the  forehead. 
7.  Some  leverets  with  six  and  eight  legs.  8.  A  puppy, 
the  lips  of  which  are  divided  four-fold.  9.  Some  fm- 
tuses  of  a  hog  which  have  a  kind  of  tube  upon  their 
forehead  one  or  two  inches  long  j  and  another,  the 
hinder  part  of  which  is  double  in  every  thing.  10.  Two 
double  liuman  fimtnses  joined  by  the  belly,  with  four 
arms  aud  three  legs.  11.  A  young  chicken  with  two 
bodies  and  one  head,  i  2.  A  pigeon  and  a  duck,  each 
with  two  bills.  13.  A  duck  with  two  heads.  14.  A. 
pigeon  with  four  feet.  15.  A  capon  with  three  feet ; 
the  third  being  fixed  to  the  anus.  16.  Two  heads  of 
a  calf  joined  together,  each  of  them  with  two  ears : 
these  two  heads  were  both  fixed  to  one  neck.  17.  In 
the  Menagerie  at  Chantilly  there  was  formerly  to  he 
seen  a  cow  with  five  feet,  the  fifth  of  which  was  con¬ 
nected  with  the  dug.  18.  A  rabbit  without  ears. 
19.  Two  cats,  each  having  two  heads,  20.  Two  leve¬ 
rets  newly  brought  forth,  well  shaped  in  the  body  and 
legs,  hut  connected  together  by  means  of  only  one 
Ijead.  21.  Several  eggs,  in  the  figure  of  which  there 
occur  some  monstrous  appearances  and  extraordinary 
deformities,  sufficient  to  show  that  they  are  contrary  (0 
the  established  form  of  nature. 

Mr  Home,  surgeon,  some  time  ago  presented  to  Afr 
John  Hunter,  the  double  skull  of  a  child,  born  at  Cal¬ 
cutta  in  Alay  17S3  of  poor  parents  aged  30  and  35, 
and  which  lived  to  be  nearly  two  years  old.  The 
body  of  this  child  was  naturally  fornted  :  but  the  head 
had  the  phenomenon  of  appearing  double  j  another 
head  of  the  same  size,  and  almost  equally  perfect,  be¬ 
ing  attached  to  its  upper  part.  In  this  extraneous  and 
preternatural  head  no  pulsation  could  he  felt  in  the  ar¬ 
teries  of  the  temples  j  but  the  superficial  veins  were 
very  evident.  One  of  the  eyes  had  been  hurt  by  the  fire, 
upon  which  the  midwife,  in  her  first  alarm,  thj-ew  the 
child :  the  other  moved  readily  •,  hut  the  iris  was  not 
affected  by  the  approach  of  any  thing  to  it.  The  ex¬ 
ternal  cars  of  this  head  were  very  imperfect  •,  the 
tongue  adhered  to  the  lower  jaw,  except  I'or  about  half 
an  inch  at  the  lip,  which  was  loose  ;  the  jaw  was  ca¬ 
pable  of  motion,  but  there  were  no  teeth.  The  child 
w  as  shown  aiiout  the  streets  of  Calcutta  for  a  curiosity, 
but  y.'as  rendered  iinlie.allby  by  confinement,  and  died 
at  last  of  a  bite  of  the  cobra  de  capello.  It  was 
dug  up  by  tlie  East  India  Company’s  agent  for  salt 
at  Tumlock,  and  the  skull  is  now  in.  the  museum  of 
Air  Hunter. 

Among  the  monstrous  productions  of  the  animal 
kingdom,  we  may  rank  those  individuals  which  ought 
only  to  possess  one  sex,  hut  in  which  we  observe  the 
union  or  the  appearance  of  two.  See  the  articles  An¬ 
drogynes  and  Hermaphrodite. 

AI.  Fabri  arranges  mutilations  of  the  members,  dis¬ 


tortions,  gibbosites,  tumors,  divisions  of  the  lips  or  Mcnstei 
of  the  palate,  compressions  of  the  cranium,  and  many  >y— 
other  deformities  of  this  kind,  in  the  class  of  morbific 
nionstruosities.  In  that  which  he  calls  connalurcd 
[connaturelle')  nionstruosities,  are  placed  the  plurality, 
transposition,  and  insertion  of  the  parts.  To  explain 
these  facts,  a  great  many  wa  iters  have  had  recourse  to 
the  effect  of  the  imagination  of  pregnant  women.— 

The  causes  of  the  first  clasS.  of  monstruosities  are  dis¬ 
cussed  by  AI.  Fabri,  who  observes,  that  some  of  them 
are  internal  with  regard  to  the  mother,  and  others  c.r- 
temal.  By  an  internal  cause  he  here  means  all  those 
depravations  or  morbific  principles  which  can  affect 
die  fluids,  and  which  vitiate  the  form  and  structure  of 
the  solids  ;  in  particular  the  uterus,  in  which  such  de¬ 
pravations  have  often  been  found  to  occur.  To  these- 
he  adds  violent  affections  of  the  mind,  spasmodic  con¬ 
tractions,  hysteric  convulsions,  and  the  many  inconve¬ 
niences  of  this  kind  to  which  women  are  extremely 
subject.  External  causes  comprehend  every  thing 
which  can  act  externally  upon  the  foetus  contained  in 
the  uterus,  such  as  the  jiressure  of  the  clothes  j  and  in 
short  every  thing  which  prevents  the  free  dilatation  of 
the  belly  in  women  that  are  jJregnant,  violent  mo¬ 
tions,  falls,  blows,  and  all  accidents  of  this  kind.  These 
external  causes,  and  especially  the  first,  compress  the 
foetus  in  the  womb,  and  oblige  it  to  remain  in  a  verv 
confined  situation.  This  according  to  the  observation 
of  Hippocrate.s,  produces  those  embryos  which  are  born 
w'ith  some  entire  part  wounded.  AI.  Fabri  maintains, 
that  all  deformities  of  the  foetus  proceed  from  some  me¬ 
chanical  and  accidental  causes. 

The  name  of  niojistcrs  is  likewise  given  to  animals 
enormous  for  bulk  ;  such  as  the  elephant  among  ter¬ 
restrial  (luadrupeds,  and  the  shark  and  tlie  whale 
among  sea  animals  ;  to  other  animals  remarkable  for 
fierceness  and  cruelty  j  and  to  animals  of  an  extraordi¬ 
nary  species,  ■  which,  we  are  told,  arises  from  the 
copulation  of  one  animal  with  another  of  a  difl’erent 
genus.  According  to  the  report  of  travellers,  Africa  « 
abounds  with  monsters  of  this  kind  j  and  accounts  of 
the  F.ast  are  full  of  descriptions  of  sea  monsters,  which, 
however,  are  seldom  to  be  seen,  such  as  sea.  men,  mcr- 
77iaids, 

Alonsters  are  moro  common  and  more  extraordinary 
in  the  vegetable  than  in  the  animal  kingdom,  because 
tlie  difl’erent  juices  are  more  easily  deranged  and  con¬ 
founded  together.  Leaves  are  often  seen,  from  the  in¬ 
ternal  parts  of  ■which  other  leaves  spring- forth,  and  it 
is  not  uncommon  to  see  flowers  of  the  ranunculus  from 
the  middle  of  which  issues  a  stalk  bearing  anotlier 
flower.  AI.  Bonnet  Informs  us,  that  in  certain  warm 
and  rainy  years  he  Inis  frequently  met  with  monsters 
of  this  kind  in  rose  trees.  This  observer  saw  a  rose, 
from  the  centre  of  wliitli  issued  a  square  stalk  of  a 
whitish  colour,  tender,  and  without  prickles,  ■which  at 
its  top  bore  two  flower  bads  opposite  to  each  other, 
and  totally  destitute  of  a  calyx  j  a  little  above  the 
buds  issued  a  petal  of  a  very  irregular  shape.  Upon 
the  prickly  stalk  which  supported  the  rose,  a  leaf  was 
observed  which  bad  the  shape  of  a  trefoil,  together  with 
a  broad  flat  pedicle.  In  the  memoirs  of  the  Academy 
of  Sciences  for  1707,  p.  448,  mention  is  made  of  a 
rose  from  the  centre  of  the  leaves  of  -which  issued  a 
rose  branch  two  or  three  inches  long,  and  furnished 

with 
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Monster  leaves.  See  the  same  Memoirs  lor  1 749,  p.  44. 

H  and  for  1724,  p.  20.  In  the  Memoirs  for  1775,  a 
Montague,  very  singular  instance  Is  mentioned  of  a  monstruosity 
observed  by  M.  Duliamel,  in  an  apple-tree  ingrafted 
with  clav.  At  the  place  of  the  insertion,  there  ap¬ 
peared  a  bud  which  produced  a  stalk,  and  some  leaves ; 
the  stalk  and  the  pedicle  of  the  leaves'  were  of  a  pulpy 
substance,  and  had  the  most  perfect  resemblance  both 
in  taste  and  smell  to  the  pulp  of  a  green  apple.  An 
extraordinary  chamcvmdiun  is  mentioned  in  the  Acta 
Helvetica.  M.  Bonnet,  in  his  Rec/icrc/ies  sur  P  usage 
di’i  feuiUes,  mentions  likewise  some  monstious  produc¬ 
tions  which  have  been  found  in  fruits  with  kernels, 
analogous  in  their  nature  to  those  which  occur  in  the 
flowers  of  the  ranunculus  and  of  the  rose  tree.  He  has 
seen  a  pear,  from  the  eye  of  which  Issued  a  tuft  of 
13  or  14  leaves,  very  well  shaped,  and  nsany  of  them 
of  the  natural  size.  lie  has  seen  another  pear  wliicli 
gave  rise  to  a  ligneous  and  knotty  stalk,  on  which 
grew  another  pear  somewhat  larger  than  the  first. — 
The  stalk  had  probably  flourished,  and  the  iruit  had 
formed.  The  lilnim  album  pohjanthos,  observed  some 
years  ago  at  Breslaw,  which  bore  on  its  top  a  bundle 
of  flowers,  consisting  of  102  lilies  all  of  the  common 
shape,  is  well  known.  M.  Reynier  has  mentioned 
some  individuals  monstrous  with  respect  to  the  flower, 
ill  the  Journal  dc  Phijsique  et  d' Histoire  Haturclle,  for 
November  1785.  He  has  likewise  mentioned  a  mon¬ 
strous  tulip  which  Is  seen  in  the  gardens  of  some  ama¬ 
teurs  juniper  berries  with  horns  j  a  balsamine  with 
three  spurs,  &c. 

I'hese  vegetable  productions  which  are  so  extra¬ 
ordinary,  and  so  contrary  to  the  common  course  of 
things,  do  nevertheless  present  deviations  S'ubject  to 
particular  laws,  and  reducible  to  certain  principles,  by 
distinguishing  such  as  arc  perpetuated  either  by  seed 
or  by  transplanting,  from  those  which  seem  to  be  only 
accidental.  Monstruosities  Avhich  are  perpetuated  exist 
in  tlie  original  organization  of  the  seed  of  the  plant, 
such  as  marked  or  curled  leaves,  &c.  The  word  mon¬ 
ster  is  more  properly  applied  to  those  irregularities  in 
plants,  which  arise  fronr  frequent  transplantation,  and 
from  a  particular  culture,  such  as  double  flower*;,  &.c. : 
but  those  monstruosities  which  are  not  perpetuated,  and 
which  arise  from  accidental  and  transient  causes  deran¬ 
ging  the  primitive  organization  of  the  plant  when  it 
comes  to  be  unfolded,  as  is  the  eflect  of  diseases,  of  heat 
or  cold,  of  a  superfluity  or  scarcity  of  juices,  of  a  de¬ 
pravation  of  the  vessels  contributing  to  nutrition,  of  the 
sting  of  insects,  of  contusions  and  natural  grails,  retain 
also  the  name  of  monster.^.  Of  this  kind  are  knot's 
.  or  swellliigs,  stunting,  gall  nuts,  certain  streaks,  and 
other  similar  defects. 

MONT-bi.anc.  Sec  MosT-Blanc. 

MONTAGUE,  L.\DY  Mary  Wortlky,  accom¬ 
panied  her  husband  who  %vas  sent  on  an  emliassy  to  (.011- 
stantinople  in  the  beginning  of  the  18th  century.  On 
her  return  she  introduced  the  practice  of  inoculation 
into  England,  and  thence  acquired  great  celebrity.  She 
cultivated  the  belles  letlres  •,  and  at  one  pe  riod  of  her 
life  she  was  the  friend  of  Rope,  and  at  another  his 
enemy.  While  they  rvere  at  cnni’ty  with  each  other, 
Lady  Mary  Montague  embraced  every  opportunity  of 
defaming  the  poet,  wlio  ivell  kncAv  hoiv  to  take  re- 
tenge.  Both  of  them  carried  ih'  ir  animosity  to  so 


great  a  height,  that  they  became  the  subject  of  public  ,Moiiias.ic 
conversation.  After  11  long  life,  full  of  singular  and  — 

romantic  adventures,  she  died  about  the  year  1760. 

From  her  we  have  Letters^  written  during  her  travels 
from  the  year  1716  to  the  year  1718.  They  have  been 
translated  into  French,  and  published  at  Rotterdam 
1764,  and  at  Paris  1783,  one  vol.  i2mo.  They  are 
composed  In  a  lively,  interesting,  and  agreeable  style, 
and  contain  many  curious  facts  relating  to  the  manners 
and  government  of  the  Turks,  which  are  nowhere  eUe 
to  be  found.  The  Baron  dc  Tott,  who  lived  many 
years  at  Constantinople,  attacked  them  with  great  se¬ 
verity  j  but  they  have  been  defended  ivith  equal  zeal 
by  M.  Guis  of  Marseilles,  who  has  published  a  valuable 
work  on  Turkey.  It  need  not  appear  extraordinary, 
that  persons  who  have  visited  the  same  country  should 
not  see  things  in  the  same  light.  How  few  travellers 
agree  In  tlieir  accounts  of  the  same  objects,  which  they 
nevertheless  pretend  to  have  seen  and  to  have  examined 
Avith  attention. 

Mostaguk,  Edward  Worthy,  sou  of  the  former, 
passed  through  such  variegated  scenes,  that  a  bare  re¬ 
cital  of  them  Avould  .savour  of  the  marvellous.  From 
Westminster  school,  Avhere  he  was  placed  for  education, 
he  ran  aivay  three  several  times.  He  exchanged 
clothes  with  a  chimney-SAA’eeper,  and  he  folloAved  for 
some  time  that  sooty  occupation.  He  next  joined 
himself  to  a  fisherman,  and  cried  flounders  in  Rotlier- 
hithe.  He  then  sailed  as  a  cabin  boy  to  Spain  j  Avhere 
he  had  no  sooner  arrived,  than  he  ran  aivay  from  the 
vessel,  and  hired  himself  to  a  dri\er  of  mules.  After 
thus  vagabondizing  It  for  some  lime,  he  Avas  discovci-ed 
by  the  consul,  Avho  returned  him  to  his  friends  in  Eng¬ 
land.  They  received  him  Avith  a  joy  equal  to  that  cl 
the  father  of  the  prodigal  son  in  the  gospel.  A  private 
tutor  Avas  ehiployed  to  recover  those  rudiments  of  learn-, 
ing  Avhich  a  life  of  dissipation,  of  blackguarilism,  and 
of  vulgarity,  might  have  obliterated.  Morllcy  av:h 
sent  to  the  West  I  ndies,  Avhere  he  remained  some  time  j 
then  returned  to  England,  acted  according  to  the  dig- 
nitv  of  his  birth,  Avas  chosen  a  member,  and  served  in 
tAvo  successive  parliaments.  I  lis  expellees  exceeding  his 
income,  he  became  involved  in  debi.  quitted  his  native 
country,  and  commenced  that  Avandering  traveller  he 
continued  to  the  time  of  his  death.  Having  visited 
most  of  the  eastern  countries,  he  contraeted  a  partiali¬ 
ty  for  their  manners.  He  drank  little  Avine,  a  grea 
deal  of  colVee  ;  wore  a  long  beard  ;  smoked  much 
and,  even  Avhilst  at  \  eniee,  he  Avas  lialiiled  in  the  east¬ 
ern  style.  He  sat  cross-legged  in  the  Turkish  f.ishion 
through  choice.  With  the  lIibicAv,  the  Arabic,  the 
(  bald  lie,  and  the  Persian  languages,  he  Ava  as  aacII  ac¬ 
quainted  .as  Avllh  his  native  tongue.  He  published  sc- 
Acral  pieces.  One  on  ilie  “  Rise  and  I' all  ot  the  Ho¬ 
man  Empire.”  .Another  an  exploration  of  “  The 
Caii-es  of  Earthquakes.”  As  this  gentleman  tras 
remarkalile  for  the  uncommon  incidents  which  at¬ 
tended  his  lift',  the  close  of  that  life  was  no  less 
marked  Avilli  siiigularilA.  He  had  been  early  mar¬ 
ried  to  a  Avoman  who  aspired  to  no  higher  a  cha¬ 
racter  than  that  of  an  indubtiious  washerAVoman.  .V 
the  marriage  Avas  solemnized  in  a  frolic,  Mortley  ne¬ 
ver  deemed  her  sufficiently  the  wife  of  his  bosom  Ic 
coliahil  with  her.  She  Asas  alloAved  a  maintenance. 

She  livi  il  contented,  ard  vrai  too  rjbniK  uve  to  b.- 

trv.tb  ,  ou. 
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Montague  troublesome  on  account  of  the  conjugal  i-ites.  IVIr  Mon- 
11  tague,  on  the  otlier  hand,  was  a  perfect  patriarch  In  his 
,  Mon-  manners.  He  hail  wives  of  almost  every  nation.  When 
I  be  was  with  All  Bey  in  Egypt,  he  had  his  household 

of  Egyptian  females,  each  strIving.-v,’ho  should  be  the 
happy  she  who  could  gain  the  greatest  ascendency 
pver  this  Anglo-Eastern  bashaw.  At  Constantinople, 
the  Grecian  women  had  charms  to  captivate  this  un¬ 
settled  wanderer.  In  Spain  a  Spanish  brunette,  in 
Italy  the  olive-coinplexioned  female, .  were  solicited  to 
j)artake  the  honours  of  ..the  bridal  he'd.  It  may  be 
asked  what  became  of  this  group  of  wives  ?  IMr  Mon¬ 
tague  W'as  continually  shifting  the  place,  and  conse¬ 
quently  varying  the  scene.  Did  he  travel  with  his 
wives  as  the  patriarch  did  with  their  flocks  and  herds  ? 
No  such  thing.  W  ortley,  considering  his  wives  as 
bad  travelling  companions,  generally  left  them  behind 
him.  It  happened,  however,  that  news  reached  his 
ears  of  the  death  of  the  original  Mrs  Montague  the 
washerwoman.  AVortley  had  no  Issue  by  her  ;  and 
without  issue  male,  a  very  large  estate  would  revert  to 
the  second  son  of  Lord  Bute.  AVortley  owing  the  fa¬ 
mily  no  obligations,  ..v/as  determined,  if  possible,  to 
defeat  their  expectations.  He  resolved  to  return  to 
England  and  marry.  He  acquainted  a  friend  with  his 
intentions;  and  ho  commissioned  that  friend  to  adver¬ 
tise  for  any  young  decent  woman  who.  might  be  in  a 
pregnant  state.  Several  ladies  answered  it.  One  out 
of  the  number  was  selected,  as  being  the  most  eligible 
object.  She  waited  w'ith  eagerness  for  the  arrival  of 
her  expected  bridegroom  ;  but,  behold,  W'hilst  he  was 
on  his  journey,  death  very  impertinently  arrested  him 
in  his  career. 

Montague  Island,  one  of  the  Hebrides,  In  the  South 
sea  near  Sandwich  island.  E.  Long.  i68.  37.  S.  Lat. 
17.  26. 

MONTAIGNE,  AIichel  de,  a  French  gentleman, 
was  born  in  Perlgord  in  1533.  father  educated 

him  with  great  care,  and  made  him  learn  Latin  as 
other  children  learn  their  mother  tongue.  His  tutors 
were  Nicholas  Gronchi,  who  wrote  He  Coniitiis  lloma- 
rtorum  i  A\'iiliam  Gucrenti,  who  wrote  on  Aristotle; 
George  Buchanan  ;  and  M.  Anthony  Muixt.  He  was 
also  taught  Greek  by  way  of  recreation ;  and  because 
some  think  that  starting  children  out  of  their  sleep 
spoils  their  understanding,  he  was  awakened  every 
morning  with  the  sound  of  music.  He  was  counsellor 
for  a  while  in  the  parliament  of  Bourdcaux  ;  after- 
W’ards  made  mayor  of  Bourdeaux.  He  published  his 
Essays,  so  much  known  in  the.  w'orld,  in  1580.  Mon¬ 
taigne  had  a  great  deal  of  wit  and  subtlety,  but  no  small 
share  of  conceit  and  vanity.  The  learned  and  ingenious 
arc  much  divided  in  their  opinion  about  Iris  works. 
He  died  in  1592. 

MONTALCINO,  a  small  populous  town  of  Italy 
in  Tuscany,  and  in  tlie.  territory  of  Sienna,  with  a  bi¬ 
shop’s  see.  It  is  seated  on  a  mountain,  17  miles  south¬ 
east  of  Sienna,  and  44  south-east  of  Florence.  E.  Long. 
II.  30.  N.  Lat.  43.  7. 

MONTALTO,  an  episcopal  town  of  Italy,  in  the 
IMarca  of  Ancona;  seated  on  the  river  Monacio,  10 
miles  north  of  Asceli,  and  45  south  of  Ancona.  E. 
Long.  13.  30.  N.  Lat.  42,  54. 

MONTANISTS,  Christian  heretics,  who  sprang 
up  about  the  year  171,  in  the  reign  of  the  emperor 


Marcus  Aurelius.  They  were  so  called  from  their  Alontanist! 
leader,  the  heresiarch  Montanus,  a  Phrygian  by  birth  ; 
whence  they  are  sometimes  styled  E hrygians  and  Cota- 
phiygiam.  '  >— ..-y— , 

Montanus,  it  is  said,  embraced  Christianity  in  hopes 
of  rising  to  the  dignities  of  the  church.  He  pretended 
to  inspiration  ;  and  gave  out,  that  the  Holy  Ghost  had 
instructed  him  in  several  points,  which  had  not  been 
revealed  to  the  apostles.  Priscilla  and  Maximilla,  tw'o 
enthusiastic  women  of  Phrygia,  presently  became  his 
disciples  ;  and  in  a  short  time  he  had  a  great  number 
of  followers.  The  bishops  of  Asia  being  assembled 
together,  condemned  his  prophecies,  and  excommuni¬ 
cated  those  who  dispersed  them. 

The  Montanists,  finding  themselves  exposed  to  the 
censure  of  the  whole  church,  formed  a  schism,  and  set 
up  a  distinct  society  under  the  direction  of -those  who 
called  themselves  7mo/;//rb9.  Montanus,  in  conjunction 
with  Priscilla  and  Alaximlila,  was  at  the  head  of  the 
sect. 

These  sectaries  made  no  alteration  in  the  crCcd. 

They  only  held  that  the  Holy  Spirit  made  Montanus 
his  organ  for  delivering  a  more  perfect  form  of  disci¬ 
pline  than  what  was  delivered  by  the  apostles.  They 
refused  communion  for  ever  to  those  who  were  guilty 
of  notorious  crimes,  and  believed  that  the  bishops  had 
no  authority  to  reconcile  them.  They  held  it  unlaw¬ 
ful  to  fly  in  time  of  persecution.  They  condemned  se¬ 
cond  marriages,  allowed  the  dissolution  of  marriage, 
and  observed  three  lents. 

The  Montanists  became  separated  into  two  branches, 
one  of  -which  were  the  disciples  of  Proclus  and  the 
other  of  ..lEschines.  The.  Jatte.r  are  charged  with  fol¬ 
lowing  the  heterodoxy  of  Praxes  and  Sabellius  con¬ 
cerning  the  Trinity. 

MONTAIIGIS,  a  considerable  town  of  Fiance,  in 
the  department  of  Lolret,  situated  on  the  river  Long, 
at  the  junction  of  the  two  canals  which  connect  the 
Seine  and  the  Loire.  It  is  62  miles  south  of  Paris, 
has  some  manufactories  of  paper  and  woollen,  and  is  a 
place  of  considerable  trade.  E.  Long.  2.  36.  N.  Lat. 

48.  I. 

MONTAUBAN,  a  considerable  town  of  France, 
in  the  department  of  Lot,  seated  on  the  river  Tame, 

20  miles  north  of  Toulouse.  E.  Long.  i.  27.  N.  Lat. 

43-  56- 

AlONTBAZON,  a  town  of  France,  in  the  depart¬ 
ment  of  Indre  and  Loire,  135  miles  south-west  of  Paris. 

E.  Long.  o.  45.  N.  Lat.  47.  17. 

MONTBELLIARD,  a  strong  town  of  France,  in 
the  department  of  Ilaut  Rhine,  seated  near  the  river 
Doubs,  45  miles  north-east  of  Bezan^on.  Its  popula¬ 
tion  in  1800  Avas  4000.  E.  Long.  6.  50.  N.  Lat. 

47- 

MONTBLANC,  a  town  of  Spain  in  the  province 
of  Catalonia,  15-mIles  north  of  Tarragon.  E.  Long.  1. 

5.  N.  Lat.  41.  20. 

MONTBRISON,  a  considerable  town  of  France, 
in  the  department  of  Loii’e,  seated  on  the  river  Veziza, 

250  miles  south  by  east  of  Paris.  It  contained  4703 
inhabitants  in  1800.  E.  Long.  4.  27.  N.  Lat.  45.  32. 

MONTECCHIO,  a  considerable  town  of  Italy,  in 
the  duchy  of  Reggio,  10  miles  south-east  of  Parma, 
and  eight  north-west  of  Reggio.  E.  Long.  15.54. 

N.  Lat.  38.  8. 

MONTE-falco, 
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Jlontc-  MONTE-FALCO,  a  town  of  Italy,  in  the  territory 
Falco  of  the  Church  and  duchy  of  Spoletto  ^  seated  on  a 

II  mountain  near  the  river  Clitunno,  12  miles  west  of 

Montes-  gpoletto.  E.  Long.  12.  40.  N.  Lat.  42.  58. 

^  '  MoNTE-Falcone,  a  town  of  Italy,  in  Friuli,  with 

a  castle,  near  the  river  Ponzano,  1 2  miles  north¬ 
west  of  Trieste.  It  is  in  the  Lombardo-Venetian 
territories  of  Austria.  E.  Long.  13.  20.  N.  Lat.  45. 

50- 

MoNTE-Fiascone,  a  small  but  populous  town  of  Italy, 
in  the  territory  of  the  Church,  with  a  bishop’s  see  j 
seated  on  a  mountain,  near  the  lake  Bolsena,  in  a  coun¬ 
try  abounding  with  excellent  wine,  12  miles  south  west 
of  Orvieto,  and  45  north-west  of  Rome.  E.  Long. 
12.  4.  N.  Lat.  42.  26. 

Monte- Maj'a?to,  a  populous  town  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  Farther  Principato  ; 
seated  on  the  river  Calore,  18  miles  south  of  Bene- 
vento.  E.  Long.  15.  o.  N.  Lat.  40.  48. 

MoNTE-Mor-o-mvo,  or  Montc-major-el-rifivo,  a  con¬ 
siderable  town  of  Portugal,  on  the  road  from  Lisbon 
to  Badajoz.  W.  Long.  9.  35.  N.  Lat.  38.  42. 

Monte- Mor-o-vclho,  or  Moiite-major  d-vclho,  a  town 
of  Portugal  in  the  province  of  Beira,  with  a  very  large 
castle,  seated  in  a  fertile  country,  10  miles  south-west 
of  Coimbra,  and  83  north  of  Lisbon.  W.  Long.  8.  9. 
N.  Lat.  40.  5. 

MoNTE-Peloso,  an  episcopal  town  of  Italy,  in  the 
Kingdom  of  Naples,  and  in  the  B;isilicata  •,  seated  on  a 
mountain  near  the  river  Basiento,  14  miles  east  of  Ci- 
renza.  E.  Long.  16.  28."  N.  Lat.  40.  46. 

MoNTE'Pnhia/to,  a  town  of  Italy,  in  Tuscany,  with  a 
bishop’s  see  j  seated  on  a  high  mountain,  near  the  river 
Chlana,  in  a  country  noted  for  excellent  wine,  25  miles 
south-east  of  Sienna,  and  50  south  by  cast  of  Florence. 
E.  Long.  II.  49.  N.  Lat.  43.  10. 

MoNTE-Sancto,  formerly  called  Mount  Athos,  a  moun¬ 
tain  of  Turkey  in  Europe,  on  the  gulf  of  Contessa.  It 
is  called  Monte-Sancto,  or  the  Holy  Mount,  because 
there  are  22  monasteries  thereon,  in  which  are  4000 
monks,  who  never  suffer  a  woman  to  come  neai-  them. 
It  is  17  miles  south  of  Salonichi.  E.  Long.  24.  9. 
N.  Lat.  40.  10. 

MoNTE-Verde,  a  town  of  Italy,  in  the  kingdom  of 
Naples,  and  in  the  Farther  Principato,  with  a  bishop’s 
see  :  60  miles  east  of  Naples.  E.  Long.  1 5.  42.  N.  Lat. 
40.  51. 

MONTEGO  BAY,  a  flourishing  town  on  the  north 
side  of  Jamaica.  It  has  a  very  considerable  commerce; 
150  vessels  clear  out  annually.  The  harbour  is  capaci¬ 
ous;  but  exposed  to  north  winds,  which  at  certain  times 
in  the  year  blow  with  great  violence.  In  June  1795,  a 
fire  consumed  an  immense  quantity  of  stores,  and  great 
part  of  the  town.  W.  Long.  77.  50.  N.  Lat.  18.  29. 

MONTESA,  a  veiy  strong  town  of  Spain,  in  the 
kingdom  of  V  aicncla.  It  is  the  scat  of  an  order  of 
knighthood  of  the  same  name  ;  and  is  live  miles  from 
Xativa.  W.  Long.  o.  30.  N.  Lat.  39.  o. 

MONTESQUIEU,  Chari.es  de'Secovd.vt,  Ba¬ 
rov,  a  most  illu.strious  I'renchman,  dcsctinU  d  from  an 
ancient  and  noble  family  of  Guienne,  w.as  born  at  the 
castle  of  La  Brede,  near  Bourdcaux,  in  1689.  1  he 

greatest  care  was  taken  of  his  education  ;  and  at  the 
age  of  20  he  had  actually  pr<  pared  materials  for  his 
Spirit  of  Laws,  by  well  digested  extracts  from  those 
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Immense  volumes  of  civil  law  which  he  had  studied,  Montes, 
not  barely  as  a  civilian,  but  as  a  philosopher.  He  be-  quieu. 
came  a  counsellor  of  the  parliament  of  Bourdeaux  in  ““"v”- 
1714,  and  was  received  president  a  morticr  two  years 
after.  In  1721  he  published  his  Persian  Letters;  in 
which,  under  the  screen  of  Oriental  manners,  he  satiri¬ 
zed  those  of  France,  and  treated  of  several  important 
subjects  by  delicate  transient  glances ;  he  did  not  avow 
this  publication  ;  but  was  no  sooner  pointed  out  as  the 
author,  than  zeal  without  knowledge,  and  envy  under 
the  mask  of  it,  united  at  once  against  the  Persian 
Letters.  He  was  received  into  the  French  academy  in 
1728;  and  having  previously  quitted  his  civil  employ¬ 
ments,  he  entirely  devoted  himself  to  his  genius,  and 
was  no  longer  a  magistrate,  but  a  man  of  letters. 

Having  thus  set  himself  at  liberty,  he  ti  avelled  through 
Germany,  Italy,  Switzerland,  Holland,  and  England, 
in  which  last  country  he  resided  three  years,  and  con¬ 
tracted  intimacies  with  the  greatest  men  then  alive;  for 
Locke  and  Newton  were  dead.  The  result  of  his  ob¬ 
servations  was,  “  that  Germany  was  fit  to  travel  in, 

Italy  to  sojourn  in,  England  to  think  in,  and  France 
to  live  in.”  On  his  return  he  retired  for  two  years  to 
his  estate  at  La  Brede,  where  he  finished  his  work 
On  the  Causes  of  the  Grandeur  and  Declension  of  the 
Romans  ;  which  appeared  in  1734.  The  reputation 
acquired  by  this  last  work  only  cleared  the  way  for  his 
greater  undertaking,  the  Spirit  of  Laws,  which  was 
printed  at  Geneva  in  2  vols.  4to,  1750.  This  was 
immediately  attacked  by  the  adversaries  of  his  Persian 
Letters,  in  a  multitude  of  anonymous  pamphlets  ;  con¬ 
taining  all  the  reproaches  to  which  a  liberal  mind  is 
exposed  from  craft  and  ignorance,  M.  Montc.-quieu 
drew  up  a  defence  of  this  work  ;  which  for  truth,  nm- 
deration,  and  delicacy  of  ridicule,  may  be  regarded  as 
a  model  in  its  way.  This  great  man  was  peaceably 
enjoying  that  fulness  of  esteem  wliieh  his  great  merits 
had  procured  him,  when  he  fell  sick  at  Paris,  and 
died  on  the  loth  of  February  1755. — J'he  following 
character  of  this  gre.at  man  Is  drawn  by  Lord  Cheste  r¬ 
field.  “  His  virtues  did  honour  to  human  nature,  his 
writings  justice.  A  friend  to  mankind,  he  asserted  tla  ir 
undoubted  and  unalienable  rights  with  freedom,  even 
in  his  own  country  ;  whose  pit  judices  in  matte  rs  of 
religion  and  government  he  had  long  lamented,  and 
endeavoured,  not  without  some  success,  to  remove.  H» 
well  knew,  and  justly  admired,  the  happy  constitution 
of  this  country,  where  fixed  and  known  laws  equally 
restrain  monarchy  from  tyranny,  and  liberty  from  li¬ 
centiousness.  His  works  will  illusti-ate  his  n.ame,  and 
survive  him,  as  long  as  right  iea.son,  moral  obligation, 
and  the-  true  spirit  of  laws,  shall  bi-  uiuh  r- tood,  re  - 
spe  cted,  and  maintaine-d  ”  As  to  his  |MTsoiial  qualitic><, 
we-  are  told  by  his  ouleegist,  M.  d’.VIe-mbe  rt,  lh.it  “  he 
wa-iof  a  swe-et,gay,  and  e-ven  te-mja  r.  His  com  creation 
was  spiiiti-d,  agree  able-,  and  instructive-.  Noleoily  told  a 
.story  in  a  more  live  ly  manner,  or  with  nton-  grace  and 
less  allectation.  He  had  fi-e-qui-nt  absi-iui-  of  mind; 
l)Ut  always  awaked  fiom  it  by  some-  uui-xpe-cte el  strokc 
tbat  n  -aninrated  the  languishing  conversation.  Tbuurb 
he  li.cd  with  the  gre-at,  he  n  tired  wheiu-ver  he  could 
to  his  estate-  in  the  country,  anil  the  re  met  hi-  !>eeiks, 
his  philosojihv,  and  his  repose.  8uiT0unde<l  at  bi¬ 
leisure  hours  with  peasants,  after  h.-eving  studied  man 
in  the-  commerce  of  the  world,  hv  studied  them  in  thos. 
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Montes-  simple  people  solely  Instructed  by  nature.  With  them 
quieu  he  cheerfully  conversed  j  he  endeavoured,  like  Socrates, 
ii  to  find  out  their  genius,  and  appeared  as  happy  with 
them  as  In  the  most  brilliant  assemblies  j  especially 
-  when  he  reconciled  their  differences,  and  by  his  bene¬ 
ficence  relieved  them  from  their  distresses.” 

Besides  the  works  already  mentioned,  M.  Montes¬ 
quieu  wrote  several  small  pieces,  as  the  Temple  of  Cni¬ 
dus,  Lysiniacbus,  and  an  Essay  upon  Taste,  which  is 
left  unfinished.  His  works  have  been  collected  since 
his  death,  and  printed  at  Paris  in  a  splendid  edition,  in 
quarto.  They  have  likewise  all  of  them  been  translated 
into  English. 

MONTEZUMA,  or  Mocte^uma,  was  emperor 
or  king  of  Mexico  when  Cortez  invaded  that  coun¬ 
try  in  1518,  invited  thither,  as  he  pretended,  by  the 
inhabitants,  whose  children  IMontezuma,  in  the  blind¬ 
ness  of  his  superstition,  had  sacrificed  to  his  idols.  The 
warlike  animals  on  which  the  Spanish  officers  were 
mounted,  the  artificial  thunder  with  which  they  were 
armed,  the  wooden  castles  on  which  they  had  crossed 
the  ocean,  the  armour  with  which  they  were  covered, 
the  victories  which  they  gained  wherever  they  went ; 
all  these  circumstances,  affiled  to  that  foolish  disposition 
to  wonder  which  always  characterizes  a  simple  people, 
so  operated  upon  the  minds  of  the  Mexicans,  that  when 
Cortez  arrived  at  the  city  of  Mexico,  he  was  received 
hv  Montezuma  as  bis  master,  and  by  the  Inhabitants 
as  a  god.  At  first  thev  fell  down  in  the  streets  when 
a  Spanish  valet  passed  by  •,  but  by  degrees  the  court  of 
Montezuma  grew  iasuliar  with  the  strangers,  and  ven¬ 
tured  to  treat  them  as  men.  IMontezuma,  unable  to 
expel  them  by  foice,  endeavoured  to  inspire  them  with 
confidence  at  Mexico  by  expressions  of  friendship, 
while  he  employed  secret  means  to  weaken  their  power 
in  other  quarters.  ith  this  view,  one  of  his  generals, 
who  had  private  orders  to  that  purpose,  attacked  a 
party  of  the  Spaniards  who  were  stationed  at  ^  era 
Cruz ;  and,  although  his  troops  were  unsuccessful,  yet 
three  or  four  of  the  Spaniards  were  killed.  The  head  of 
one  of  them  was  carried  to  Montezuma.  In  consequence 
of  this,  Cortez  did  what  has  been  reckoned  one  of  the 
boldest  political  strokes  that  ever  was  performed.  He 
ran  to  the  palace,  followed  by  fitly  of  his  troops  ;  and, 
bv  persuasion  and  threats,  carried  the  emperor  prisoner 
into  the  Spanish  quarters.  He  afterwards  obliged  him 
•o  deliver  up  those  who  had  attacked  his  troops  at 
Vera  Cruz :  and,  like  a  general  who  punishes  a  com¬ 
mon  soldier,  he  loaded  Montezuma  with  chains.  He 
next  obliged  him  to  acknowledge  himself  in  public  the 
'  assal  of  Charles  V.  5  and,  in  na.nie  of  tribute  for  his 
homage,  Cortez  received  600, ooo  merks  of  pure  gold. 
-Montezuma  soon  afterwards  fell  a  sacrifice  to  bis  sub¬ 
mission  to  the  Spaniards.  He  and  Alvaro,  the  lieu¬ 
tenant  of  Cortez,  were  besieged  in  the  palace  by 
200,000  Mexicans.  The  emperor  proposed  to  show' 
himself  to  his  subjects,  that  he  might  persuade  them 
To  desist  from  the  attack  :  but  the  Alcxicans  no  longer 
considered  him  in  any  other  light  but  as  the  slave  of 
foreign  conquerors.  In  the  midst  of  his  speech,  he 
received  a  blow  with  a  stone  which  wounded  him  mor¬ 
tally  j  and  be  expired  soon  after,  A.  D.  1520. — See 
Cortez.  1  his  unfortunate  prince  left  two  sons  and 
three  daughters,  who  embraced  the  Christian  faitli. 
The  eldest  received  baptism,  and  obtained  from  Charles 


V-.  lands,  revenues,  and  the  title  of  count  de  Itiontezu-  Moniczo. 
ma.  He  died  in  16085  and  his  family  is  one  of  the  n-.a, 
most  powerful  in  Spain.  11 

MONTFEERAT,  a  province  of  Italy,  with  the  title 
of  a  duchy  5  bounded  on  the  east  by  the  duchy  of  Milan, 
and  part  of  the  territory  of  Genoa  ;  on  the  north,  bv 
the  ^  ercellese  and  Canavese  5  on  the  west,  by  Pied¬ 
mont  properly  so  called  ;  and  on  the  south  by  the  ten  i- 
tory  of  Genoa,  from  whence  it  is  separated  by  the  Apen- 
nine  mountains.  It  contains  200  tow'tis  and  castles  ; 
and  is  very  fertile  and  well  cultivated,  abounding  in 
corn,  wine,  oil,  and  silk.  It  belongs  to  the  kiiiar  of 
Sardinia,  and  Casal  is  the  capital  town. 

MONTFORT,  a  town  of  France,  in  the  depaitment 
of  Ille  and  \  ilaine,  seated  on  the  river  Mene,  12  miles 
from  Rennes.  \V.  Long.  i.  j8.  N.  Lat.  48.  8. 

MoKTFORT,  a  handsome  and  strong  tow'n  of  the 
Netherlands,  in  the  United  Provinces,  with  an  ancient 
castle  5  seated  on  the  river  A  sse),  seven  miles  from 
Utrecht.  E.  Long.  5.  o.  N.  Lat.  52.  4. 

Moktfort,  a  town  of*  Germany,  In  the  circle  of 
Suabia,  on  the  confines  of  Tirol,  j6  miles  south  of 
LIndow,*and  the  lake  of  Constance.  It  is  capital  of  a 
countiy  of  the  same  name,  which  has  been  almost  all 
purchased  by  the  bouse  of  Austria.  E.  Long.  9.  51. 

N.  Lat.  47.  22. 

Montfort-de-lemos,  an  ancient  town  of  Spain, 
in  the  kingdom  of  Galicia,'  witli  a  magnificent  castle, 
where  the  Comarca  of  Leraos  resides.  It  is  seated  in 
a  fertile  country,  25  miles  north-cast  of  Orensa,  and  55 
south-east  of  Compostella.  W.  Long.  7.  9.  N.  Lat. 

42.  28. 

MoxTFORT-L’A:\IULy,  a  town  of  France,  in  the  de¬ 
partment  of  Seine  and  Oise,  25  miles  from  Paris.  E. 

Long.  2.  50.  N.  Lat.  48.  45. 

MONTGATZ,  a  town  of  Lower  Hungary,  in  the 
county  of  Pereczas,  with  a  strong  fortress.  It  is  en¬ 
compassed  with  a  great  morass,  and  art  and  nature  have 
rendered  it  almost  impregnable.  It  was  defended  by  the 
princess  Ragotsky,  wife  of  Count  Tekeli,  when  besieged 
by  an  army  of  the  imperialists,  who  were  obliged  to  raise 
the  siege  in  1688.  E.  Long.  21.  55.  N.  Lat.  46.  26. 

MONTGERON,  Louis-Basile  Carre  de,  was 
born  at  Paris  in  1686;  his  father  was  master  of  re¬ 
quests.  He  was  scarcely  25  years  of  age  when  he  pur¬ 
chased  the  place  of  counsellor  in  parliament,  where  by 
Ills  wit  and  external  qualifications  he  gained  consider¬ 
able  reputation.  Deeply  engaged  in  all  the  vices 
which  flow  from  irrcligion,  hc  was  converted  by  an 
extraordinai-y  circumstance.  He  went  on  the  7th  of 
September  1731  to  the  tomb  of  Deacon  Paris,  with 
an  intention  to  examine,  with  the  rigour  of  the  severest 
critic,  the  miracles  which  were  reported  to  be  per¬ 
formed  there.  But,  'according  to  his  own  account,  he 
felt  himself  suddenly  beat  to  the  earth  by  innumerable 
flashes  of  light  with  which  he  was  surrounded.  His 
incredulity  was  converted  into  flaming  zeal,  and  he 
became  the  apostle  of  the  saint  whom  be  formerly  ri¬ 
diculed.  From  that  moment  be  devoted  himself  to 
the  fanaticism  of  convulsions,  with  the  same  impetuo¬ 
sity  of  character  with  which  he  bad  run  into  the  most 
bliameful  excesses.  He  ba<l  not  long  been  the  disciple 
of  Jansenism  when  he  sufl’ered  persecution.  When 
the  chamber  of  inquests  was  banished  in  1732,  be 
was  sent  into  the  mountains  of  Auvergne  5  which,  in¬ 
stead 
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Monigcron  Stead  of  cooling,  tended  rather  to  inflame  his  zeal. 

II  During  his  exile,  he  formed  the  plan  of  collecting  the 
proofs  of  the  miracles  wrought  at  the  tomb  ot  the 
■  '  ^  .  abbe  Paris,  and  of  composing  what  he  called  a  Lie- 

monstration  of  them.  On  his  return  to  Paris,  he  pre¬ 
pared  to  execute  this  plan;  and  on  the  29th  of  July 
1737,  he  actually  presented  to  the  king  at  \  crsailles 
a  volume '^in  quarto  superbly  bound.  This  tvork  lie 
accompanied  v/ith  a  speech,  which  is  a  mixture  of 
zeal  and  argument  in  a  tolerable  style.  In  conse¬ 
quence  of  this  work,  which  some  consider  as  a  master¬ 
piece  of  eloquence,  and  others  as  a  mass  of  absurdi¬ 
ties,  he  was  committed  to  the  Bastile.  Alter  a  few 
months  confinement,  he  was  sent  to  an  abbey  ot  Bene¬ 
dictine  monks  In  the  diocese  of  Avignon  ;  whence  he 
was  in  a  short  time  carried  to  VIvIers.  He  was  after¬ 
wards  confined  In  the  citadel  of  ^  alence,  where  he 
died,  A.  D.  1574,  aged  68.  The  work  which  he 
presented  to  the  king  was  entitled  La  rente  des  Mira~ 
cles  operees  par  V intercession  de  M,  Pans,  &c.  &c. — 
The  critics,  even  to  this  day,  seem  to  be  guided  in 
their  opinion  concerning  this  book  either  by  hatred  or 
by  enthusiasm.  “  It  would  be  extremely  rash  (says 
the  abbe  de  St  Piene,  in  the  second  volume  of  his 
»  Annalcs,  p.  593O  to  maintain  with  the  Mollnists,  that 
no  miraculous  cure  was  ever  performed  at  the  tomb 
of  the  abbe  Paris  ;  and  to  say  with  the  Jansenists,  that 
these  cures  were  performed  by  a  supernatural  power, 
would  be  the  height  of  fanaticism.  The  truth  is,  (adds 
the  same  author),  that  no  miracle  appears  ever  to  have 
been  performed  at  this  tomb  except  In  the  cure  of  the 
human  bodv ;  In  all  other  cases,  there  would  have  been 
the  want  of  that  imagination  on  which  the  whole  mi¬ 
racle  depended.”  ’J’hus,  although  INIontgcron  ventured 
to  compare  these  prodigies  with  the  miracles  of  Jesus 
Christ  and  his  apostles,  yet  we  find  no  person  raised 
from  the 'dead,  no  multiplication  of  loaves,  no  command 
obeyed  by  the  elements,  and  no  blind  or  deaf  restored 
to  tlieir  sight  or  hearing.  It  belongs  to  the  Author  of 
nature  alone,  or  to  those  who  have  derived  power  from 
him,  to  work  such  miracles  as  are  recorded  by  the  evan¬ 
gelists,  or  in  the  history  of  the  apostles.  Montgeion 
added'a  second  and  tiiird  volume  on  the  same  subject  : 
lie  left  also  in  manuscript  a  work  which  he  coniposed 
in  prison  vontre  les  Incrcdules.  Keligion,  It  must  be 
confessed,  has  had  much  more  powerlnl  advocates.  For¬ 
tunately  Pascal  and  Bossuet  are  among  the  number;  and 
it  could  well  have  wanted  both  Paris  and  Montgeron, 
whatever  virtues  they  might  possess  in  other  respects. 

MONTGOMKIIV,  the  capital  of  a,  county  of  the 
same  name  in  North  ales,  1  38  miles  from  iioudon, 
took  its  name  from  linger  de  Montgomery  eail  of 
Shrewsbuiyr,  who  built  the  castle.  It  is  culled  liy  tbt 
Welsh  'Pre  Valdin,  that  is,  Baldwin’s  town  ;  having 
Ijeen  built  by  Baldwin,  lieutenant  ot  thi.'  marches  o. 
Wales,  in  the  reign  of  W^illiam  1.  The  Welsh,  “^ftpr 
iiaviiig  put  the  garrison  to  the  sword,  demolished  it  in 
1095;  but  Ilcnry  III.  rebuilt  it,  and  gninted  it  the 
privileges  of  a  free  borouglq  with  other  libertie».  It  is 
a  tolerably  well  built  town,  in  a  litallhltil  situation  and 
fertile  soil,  witli  932  inhabitants  in  1811. 

MONTGOMKBYSniJlF.,  a  county  of  North 
Wales,  40  miles  in  length  and  37  >u  breadth  ;  bounded 
on  the  north  by  IMerlonetbsbire  and  Denliighsliiie,  on 
the  north-east  and  east  by  Shropshire,  on  the  south  by 


Radnorshire  and  Cardiganshire,  and  on  the  west  by  Montjeme. 
the  last-mentioned  county  and  part  of  Merionethshire,  rysliire, 
It  is  divided  into  six  hundrc*ds  ;  has  five  market 
towns  and  47  parishes,  and  in  18  ii  contained  51,931 
inhabitants.  It  lies  in  the  three  several  dioceses  of  St 
Asaph,  Bangor,  and  Hereford  ;  but  sends  only  two 
members  to  parliament,  one  for  the  county,  and  one  for 
the  town  of  Montgomery.  The  air  is  pleasant  and  sa¬ 
lubrious  ;  but  this  county,  being  extremely  moun¬ 
tainous,  is  not  very  fertile,  except  in  the  valleys,  which 
afford  some  corn  and  plenty,  of  pasture  ,  but  the  south, 
south-east,  and  north-east  parts,  being  more  leyel,  are 
extremely  fruitful,  especially  a  pleasant  vale,  watered 
by  the  Severn. 

MONTH,  the  twelfth  part  of  a  year.  See  Chro¬ 
nology,  N°  17. 

Month,  in  Its  proper  acceptation,  is  that  space  of 
time  which  the  moon  takes  up  in  passing  from  any 
certain  point  to  the  same  again,  which  is  called  a  pe¬ 
riodical  month  ;  or  it  is  the  space  of  time  between  two 
conjunctions  of  the  moon  with  the  sun,  which  is  called 
a  synodical  month.  That  space  of  time  which  the  sun 
takes  up  in  passing  through  one  sign  or  1 2th  part  of  the 
zodiac,  is  also  called  (but  improperly)  a  month.  So  that 
there  are  two  sorts  of  months ;  lunar,  which  are  mea¬ 
sured  by  the  moon  ;  and  solar,  which  are  measured  by 
the  sun.  The  lunar  periodical  month  consists  of  27 
days  7  liours  43  minutes  5  seconds  :  The  lunar  synodi¬ 
cal  month  is  29  days  1 2  hours  44  minutes  3  seconds 
and  1 1  thirds.  A  solar  month  contains,  upon  a  mean 
calculation,  30  days  to  hours  29  minutes  3  seconds. 

The  Jews,  Greeks,  and  Romans,  made  use  of  lunar 
synodical  months  ;  but,  to  avoid  fractions,  they  con¬ 
sisted  alternately  of  29  and  30  days.  'I'he  fornu  r,  the 
Romans  called  can,  and  the  Greeks  the  latter 

were  termed  pkni  and  wTufOj. 

I.  J'hc  Hebrew  months  were  ranged  difl'crcnlly  In  » 
their  sacred  and  in  their  civil  year. 

Order  of  the  Sacred  Year. 


1  Nisan 

2  Jair 

3  Sivan 

4  Thammux 

5  Ab 

6  Elitl 

7  7  /47  7 

8  Marschevan 

9  Cast  111 

10  Thebtt 

1 1  Sebat 

1 2  Adar 


Answering 
to  our 


March. 
April. 
May. 

J  line. 

July. 
August. 
iSeptemlHT. 
October. 
Nov<  niber 
DecemlMT. 
January. 
Febrii.irv. 


Order  of  ibc  Civil  Year. 


I  Tisn 

'  Septcmbi  r. 

2  Marschevan 

October. 

3  Caslcn 

November. 

.j  P he  bet 

December. 

3  Si  biit 

January. 

6  Adar 

.Vnswtriiig 

I’lbruarv. 

7  Nisan  ' 

‘  to  our  ' 

March. 

8"  Jair 

Vpril. 

9  Sivan 

May. 

10  'I'hnmmvx 

June. 

1 1  Ab 

July. 

1 2  PAul  ^ 

^  .\ugust. 

X  X  2 


Tbcs*- 


Slonth. 
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These  months  being  lunar  cannot  exactly  answer  to 
our  solar  months  j  but  every  Jewish  month  must  be  con¬ 
ceived  to  answer  to  two  of  ours,  and  partake  of  both. 
As  these  12  lunar  months  consisted  only  of  354  days, 
the  Jews,  in  order  to  bring  it  nearer  to  the  true  year, 
took  care  every  three  years  to  intercalate  a  13th  month 
into  the  number,  which  they  called  Fe-adar,  or  the 
second  Adar.  The  new  moon  was  always  the  beginning 
of  ulie  month  ;  and  it  is  said  the  Jews  had  people  post¬ 
ed  on  elevated  places,  to  give  notice  to  the  Sanhedrim 
as  soon  as  she  made  her  appearance ;  After  this,  pro¬ 
clamation  was  made  by  sound  of  trumpet,  and  “  the 
feast  of  the  new  moon,  the  feast  of  the  new  moon,” 
resounded  amongst  the  people. 

The  ancient  Hebrew  months  were  of  30  days  each, 
excepting  the  last,  which  consisted  of  35  ;  so  that  the 
year  contained  365  days,  with  an  intercalary  month 
at  the  end  of  120  years,  which,  by  absorbing  the  odd 
hours  which  remained  at  the  conclusion  of  each  year, 
brought  it  back  nearly  to  its  proper  place.  This 
regulation  of  the  year  was  borrowed  from  the  Egvp- 
tians. 

2.  The  months  of  the  Athenian  year,  as  we  have  be¬ 
fore  observed,  consisted  alternately  of  29  and  30  days. 
The  first  month,  according  to  Meton’s  reformation  of 
the  kalendar,  began  with  the  first  new  moon  after  the 
the  summer  solstice,  and  was  called  hecatomb ceon,  an¬ 
swering  to  the  latter  half  of  June,  and  the  former  half 
of  July.  The  order  of  the  months,  with  the  number 
of  days  in  each,  are  as  follow  ; 


1  Hecatomhccon,  30 

2  Metageitnion,  29 

3  Hoedromion,  30 

4  Ma;macterion,  29 

5  Pavepsion,  3® 

6  Anthesteriotif  29 


7  Po^tulior?,  30 

8  Gameh'o/t,  29 

9  Elaphebotion,  30 

10  Mmiichion,  29 

1 1  Th  urg'd  ion,  30 

12  Scirrophorion,  29 


Each  month  was  divided  into  three  decades  of  days 
called  The  first  was  called  Miivog  or 

hufiivfi,  or  the  decade  of  the  beginning  of  the  month  j 
the  second  was  M»iv«j  or  the  decade  of  the 

middle^  and  the  third  was  Mnvo?  <p3ivcyle;,  Travoftivu  or 
Atjyavlas,  the  decade  of  the  expiring  month. 

The  first  day  of  the  first  decade  was  termed  viep/ivic$, 
because  the  first  month  began  witli  the  new  moon  j 
the  second  day  wasJtuIcg*  li-up-tn  the  third  t^/Id  Wu.ft,iyn, 
&c.  The  first  day  of  the  second  decade  was  p,t- 

a-ny\ci,  the  second  /atcrutloi,  &c. — the  days  of  this 

decade  W'ere  also  called  Tr^aln  ctti  dixx,  devle^n  ejti  Sixn,  See. 
The  first  day  of  the  third  decade  was  arfulti  itt  etxah  ;  the 
second  was  Sevlt^cc  tyr  (ixxSt,  &c.  i.  e  the  first,  second, 
&c.  after  20,  because  the  last  decade  began  on  the 
20th  day.  This  decade  was  also  counted  by  inversion 
thus;  ^^nevlei;  ^exx%  the  2ist,  (pS-iycvloi  the  22d, 

ayhon  the  23d,  and  so  of  the  rest  to  the  last  day 
of  the  month,  wblcli  was  called  m  xxi  nec,  the  old  and 
the  new,  because  one  part  of  that  day  belonged  to 
the  old  and  the  other  to  the  new  moon ;  but  after  the 
time  of  Demetrius,  the  last  day  of  the  montli  was 
called  from  him  ;  it  sometimes  was  named 

T^ietxui. 

The  Grecian  months,  thus  consisting  of  29  and  30 

I 


days  alternately,  fell  short  of  the  solar  year  1 1  days 
6  hours.  To  remedy  this  defect,  the  cycle  of  four  '> 
years,  called  was  invented. — In  this  cycle, 

after  the  first  two  years, .  they  added  an  intercalated 
month  called  consisting  of  22  days ;  and 

again,  after  the  expiration  of  two  years  more,  they 
inserted  another  month  of  23  days,  the  fourth  part  of 
a  day  having  in  the  space  of  four  years  amounted  to  a 
whole  day.  See  Year. 

3.  The  Roman  year  under  Romulus  consisted  of  10 
months  only,  and  began  with  March,  which  contained 
31  days;  then  followed  April  which  had  30,  May  31, 
June  30,  Qidntih's  31,  Sc.vtiiis  30,  Septemlrer  30,  Oc¬ 
tober  31,  November  30,  December  30,  These  10 
months  containing  no  more  than  304  days,  this  ac¬ 
count  was  in  a  short  time  found  to  be  deficient.  Numa 
Pompilius,  therefore,  took  away  one  day  from  each  of 
these  six  months,  April,  June,  Scjiiiis,  September,  No¬ 
vember,  December  ;  and  to  the  six  days  thus  obtained 
he  added  51,  which  was  the  number  that  Romulus’s 
year,  in  his  opinion,  wanted  to  make  it  perfect.  Numa 
had  now  57  days  to  dispose  of ;  he  therefore  divided 
them,  and  constituted  two  other  months,  January  and 
February  ;  the  former  consisting  of  29  and  the  latter  of 
2S  days.  The  month  of  .Tanuary,  which  he  placed  at 
the  winter  solstice,  he  made  instead  of  March  to  begin 
the  year.  Thus  Numa’s  year  consisted  of  355  days  : 
but  this  being  found  10  days  6  hours  short  of  the  solar 
year,  he  made  use  of  the  intercalation  of  90  days  at 
the  expiration  of  eight  years  perpetually  ;  which  num¬ 
ber,  being  made  up  of  the  1 1  days  and  a  quarter, 
kept  the  year  pretty  well  to  its  place.  The  beginning 
of  the  year  in  Julius  Caesar’s  time  had  anticipated  its 
true  place  67  whole  days :  these  he  intercalated  be¬ 
twixt  November  and  December  :  so  that  the  year  con¬ 
sisted,  for  this  one  time,  of  15  months  or  445  days. 
This  reformation  was  called  the  Julian  correction,  and 
this  year  the  year  of  confusion.  At  the  end  of  I2 
years,  by  the  Ignorance  of  priests,  who'tlid  not  under¬ 
stand  intercalation,  12  days  had  been  intercalated  for 
nine.  This  was  observed  by  Augustus  Csesar,  and  rec¬ 
tified,  by  ordering  12  years  to  pass  without  any  interca¬ 
lary  days.  The  order  and  succession  of  months  was 
the  same  as  that  of  Numa  :  But  January,  March,  May, 
Q,uintilis,  Sc.vtiiis,  October,  and  December,  had  each 
31  days  ;  April,  June,  September  30,  and  February, 
in  common  years,  28  ;  but  every  fourth  year  or  bissex¬ 
tile  29.  This,  with  a  very  little  difference,  is  the  ac¬ 
count  observed  at  present.  Quintilis,  in  cpmpliment  to 
Julius  Caesar  was  called  July,  because  in  this  month  he 
was  born  ;  and  Se.rtilis,  in  honour  of  Augustus,  was 
called  August ;  both  which  names  are  still  continued. — 
See  Year. 

Eacl)  month  by  the  Romans  was  divided  into  ka^ 
lends,  nones,  and  ides,  all  of  which  were  reckoned  back¬ 
wards.  The  kalends  were  the  first  day  of  the  month. 
The  nones  fell  on  the  seventh,  and  the  ides  on  the  15th, 
of  March,  May,  July,  October — but  in  all  other 
months  the  iiones  were  on  the  fifth,  and  the  ides  on 
the  13th.  For  the  more  easy  comprehension  of  the 
Roman  manner  of  dating,  according  to  this  division  of 
the  months,  here  follow's  a  table. 


Month. 

— Y— 


March 


M  O  N 


Month 
11  . 

Montpelier. 

v«— y— / 
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March 

•May 

July 

October 

January 

August 

December 

April 

June 

September 

November 

February. 

1 

KalendcS 

Kalcndce 

Kalendce 

Kalendce 

2 

6 

4 

4 

4 

3 

5 

3 

3 

3 

4 

4 

Prid.  Non. 

t^rid.  Non. 

Prid.  Non. 

5 

3 

Nonce 

Nonce 

Nonce 

6 

Prid.  N^on. 

8 

8 

8 

7 

Nonce 

7 

7 

7 

8 

8 

6 

6 

6 

9 

7 

5 

5 

5 

10 

6 

4 

4 

4 

1 1 

5 

3 

3 

3 

12 

4 

Prid.  Ictus 

Prid,  Ictus 

Prid.  Idus 

13 

3 

Ictus 

Ictus 

Idus 

14 

Pnd.  Ictus 

19 

18 

16 

15 

Idas 

18 

17 

15 

16 

17 

17 

16 

14 

17 

16 

16 

15 

13 

18 

15 

15 

14 

12 

19 

14 

14 

13 

1 1 

20 

13 

»3 

■  12 

10 

21 

12 

12 

1 1 

9 
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N.  B.  Every  leap  year,  February  consisting  of  29 
<lays,  the  24th  and  25th  of  that  month  arc  written  sexto 
Kul.  Mart. ;  hence  leap  year  is  called  Bissextilis. 

MONTI  A,  a  genus  of  plants  belonging  to  the  tri- 
andria  class,  and  in  the  natural  method  ranking  with 
those  of  which  the  order  is  doubtful.  See  BoT.VXY 
Index, 

MONTINIA,  a  genus  of  plants  belonging  to  the 
dloecia  class.  See  Botany  Index. 

MONTMEDI,  a  small  but  strong  town  of  Fiance, 
in  the  department  of  the  Meuse,  seated  on  the  river 
Chlre,  which  divides  it  into  the  upper  and  lower  towns. 
It  is  22  miles  south-east  of  Sedan,  27  south-west  of 
Luxemburg,  and  135  north-cast  of  Paris.  E.  Long.  5. 
23.  N.  Lat.  49.  32. 

MONTMORENCI,  Francois  Henry  de.  See 
Ldxemburg. 

MONTMOUENCA',  a  town  of  France,  in  the  de¬ 
partment  of  Seine  and  ()ise,  remarkable  for  the  tombs 
of  the  dukes  of  this  name.  It  is  seated  on  a  bill,  near 
a  large  valley,  fertile  in  fruits,  especially  excellent  cher¬ 
ries.  E.  Long.  2.  24.  N.  Lat.  48.  59. 

MONTPELIER,  one  of  the  finest  towns  of  France, 
and  the  most  considerable  in  the  department  oi  llerault, 
excepting  Thoulouse,  is  situated  in  E.  Long.  3.  58.  N. 
I^at.  43.  37-  This  town  has  been  long  famous  lor  its 
salubrious  air,  and  on  this  account  has  been  the  lri  f|iu  nt 


resort  of  invalids.  But  the  climate,  according  to  some  Montpelier, 
travellers,  is  considerably  changed,  having  at  times  con-  Montreal, 
staut  rains  for  three  months  together,  and  often  veiy v— ^ 
thick  fogs.  Its  situation,  tbough  on  an  eminence,  never 
could  be  healthy  j  for  between  it  and  the  Mediter¬ 
ranean  (which  is  about  two  leagues  distant)  it  is  one 
continued  marsh,  covered  with  noxious  vapours,  which 
when  the  sea  breeze  sets  in,  blows  directly  on  the  town 
and  the  country  adjacent  j  of  the  sad  eflects  of  which, 
its  unhealthy  inhabitants,  with  their  meagre  looks,  are 
the  most  convincing  proofs. 

This  city  stands  upon  a  rising  ground  fronting  the 
jMcditerranean  ;  on  the  other  side  is  an  agi'ceable  plain, 
extending  about  the  same  distance  towards  the  moun¬ 
tains  of  the  Cevennes.  It  is  reckoned  well  built,  yet 
the  streets  are  In  general  nari’ow  and  the  houses  dark. 

The  city  contained  33,913  inhabitants  in  1 800,  many 
of  whom  are  Protestants,  and  are  sociable,  gay,  and 
good  tempered.  The  trade  of  Montpelier  is  veiy  ex¬ 
tensive  in  wine,  cordials,  oil,  verdigris,  and  saltpetre  j — 
and  the  manufactures  in  silk  and  woollen  goods  are  con¬ 
siderable.  The  markets  are  well  supplied  w  ith  fish,  poul¬ 
try,  butcher’s  meat,  and  game,  at  reasonable  rates.  The 
wine  of  the  country  is  strong  and  harsh :  Burgundy 
Is  dear,  and  so  is  sweet  rvine  of  Frontignan,  though 
made  In  the  neighbourhood  of  Cette.  Liquors  of 
various  sorts  are  compounded  and  distilled  at  Mont¬ 
pelier.  The  environs  are  extremely  pleasant,  having  on 
one  side  La  Place  de  Peyrou,  which  forms  a  fine  ter¬ 
race.  From  thence  on  a  clear  day,  may  be  seen  to  the 
eastward  the  Alps,  which  form  the  frontiers  of  Italy  j 
to  the  south-west,  the  Pyrenean  mountains,  which  form 
those  of  Spain,  both  at  about  50  leagues  distant ;  and 
to  the  southward  a  most  extensive  view  of  the  Mediter¬ 
ranean.  Not  far  from  thence  Is  a  noble  aqueduct,  with 
a  double  tier  of  arches  j  by  this,  water  is  brought  from 
a  mountain  at  three  leagues  distance,  into  two  basons 
in  a  small  elegant  temple  at  the  west  end  of  the  town. 

Here  also  is  a  royal  garden,  where  on  certain  days 
public  lectures  wei’e  formerly  held  on  botany.  On  the 
other  side  of  the  town  is  the  esplanade,  a  beautiful  walk, 
bordered  on  each  side  by  olive  trees,  Irom  whence 
there  is  a  pleasing  prospect  of  the  se.a  and  the  country 
adjacent  to  the  town.  Previous  to  the  revolution, 
Montpelier  had  an  university,  an  academy  of  sciences, 
and  It  was  the  see  of  a  bishop. 

MONTREAL,  an  island  of  North  America,  in  the 
river  St  Lawrence,  ten  leagues  in  length,  and  lour 
leagues  broad,  and  about  60  miles  above  t^uebec.  It 
was  taken  from  the  Fremji  by  generals  Amherst  and 
Murray  on  the  8th  of  Septi-mbcr  1760.  I  he  soil  ol 
the  island  is  exceedingly  ricli  and  good,  producing  all 
kinds  of  European  fruits  and  vcg»  tables  lu  great  abun¬ 
dance,  with  variety  of  garden  fruits.  'I'lie  south  side 
i-,  the  most  inhabited,  and  of  course  best  cultivated  ; 
and  besidc.s  the  scttlemcuts,  wliich  arc  numerous,  the 
island  is  adorned  with  villas,  for  the  retirement  ot  the 
more  wealthy  merchants  diuing  the  summer  m  ason. 

The  town  of  Montreai,,  situated  on  this  island,  and 
formerly  called  Vilie  Marie,  Is  the  second  place  in  Ca¬ 
nada  for  extent,  buildings,  and  strength  )  and  bcsidi  s 
posessing  the  advantage  of  a  b  ss  rigorous  climate,  lor 
delightfulness  of  situation  is  infinitely  jircfcrable  to 
Qiu  Ih’c.  It  stands  on  the  side  of  a  hill,  -loping  to  the 
south,  with  many  agreeable  villas  upon  it,  which  willi 
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Montreal  liie  island  of  St  Helen,  and  the  river  (which  is  hei’e 
11  about  two  miles  broad),  form  a  most  charming  land- 

scape.  It  was  formerly  enclosed  with  walls,  to  protect 
■  ^  it  from  the  Indians,  but  these  were  levelled  some  years 

ago.  Though  the  city  is  not  ver).'  broad  fi-om  north  to 
south,  it  covers  a  great  length  of  ground  fiom  east  to 
W’est,  and  is  fully  as  large  and  populous  as  Quebec. 
The  streets  are  regular,  forming  an  oblong  square  ;  the 
houses  well  built,  and  in  particular  the  public  edifices, 
which  far  exceed  those  of  the  capital  in  beauty  and 
commodiousness  ;  the  residence  of  the  knights  hospital¬ 
lers  being  extremely  magnificent. — There  are  several 
gardens,  in  which,  how'ever,  the  proprietors  have  con¬ 
sulted  use  more  than  elegance,  particularly  those  of  the 
Sisters  of  the  Congregation,  the  Nunnery  Hospital,  the 
Recollets,  Jesuit  Seminary,  and  Governor.  The  num¬ 
ber  of  inhabitants  in  1807  was  about  10,000.  The 
gardens  produce  peaches,  apricots,  plums,  currants, 
&c.  By  the  situation  of  the  place,  the  inhabitants 
are  w'cll  supplied  with  all  kinds  of  river  fish,  some  of 
which  are  unknown  to  Europeans.  They  have  likewise 
plenty  of  black  cattle,  horses,  hogs,  and  poultiy.  The 
neighbouring  shores  supply  them  with  a  great  variety 
of  game  in  the  different  seasons  j  and  the  Island  abounds 
with  springs  of  good  water  and  numerous  rivulets. 
The  trade  in  furs  is  considerable,  and  vessels  of  200 
tons  can  come  up  to  the  town.  See  Canada,  Supfle- 
MENT. 

Montreai.,  a  town  of  Spain,  in  the  kingdom  of  Ar- 
ragon,  with  a  castle,  seated  on  the  river  Xiloca,  25 
miles  north-west  of  Terville,  .and  40  south-east  of  Ca- 
lataud.  VY.  Long.  i.  2.  N.  Lat.  41.  9. 

iMoNTREAL,  a  town  of  Sicily,  and  in  the  valley  of 
Mazara,  with  an  archbishop’s  see  ;  seated  on  a  rivulet, 
five  miles  west  of  Palermo,  and  50  north-east  of  Ma- 
zara.  E.  Long.  13.  31.  N.  Lat.  38.  14. 

Moxtre.vl,  or  Mount  Boyal,  a  fortress  of  Ger¬ 
many,  in  the  circle  of  the  Lower  Ilh'ine,  in  the  Prus¬ 
sian  territories,  seated  on  the  river  Moselle,  22  miles 
north-east  of  Tiicrs.  E.  I^ong.  7.  6.  N.  Lat.  49.  99. 

MONTROSE,  a  handsome  town  of  North  Britain, 
in  the  shire  of  Angus,  situated  at  the  mouth  of  the  ri¬ 
ver  Esk,  on  the  German  ocean,  46  miles  north-east  of 
Edinburgh.  The  houses  are  neat,  and  many  of  them 
in  the  modern  taste.  The  most  remarkable  public 
buildings  are,  the  town-house,  the  church,  and  an  ele¬ 
gant  episcopal  chapel. — Montrose  is  a  royal  Inirgh,  and 
a  dukedom  in  the  family  of  Graham.  It  stands  between 
two  rivers,  the  south  and  north  E«ks,  over  the  latter 
of  which  there  is  a  handsome  stone  bridge,  and  over  the 
former  there  is  one  of  wood.  The  salmon  fisheries  on 
these  rivers  are  very  extensive,  and  form  a  considerable 
branch  of  commerce.  The  harbour  is  a  fine  semicircu¬ 
lar  liason  defended  by  a  handsome  stone  pier.  A  great 
number  of  trading  vessels  belong  to  this  port.  The  po¬ 
pulation  of  Montrose  in  1811  amounted  to  8955.  W. 
Long.  2.  32.  N.  Lat.  36.  40. 

Montrose,  Marquis  of.  See  Gr.miam  5  and  Bri¬ 
tain,  N°  137,  138,  143,  265. 

MONTSERRAT,  a  mountain  of  Spain,  in  Catalo¬ 
nia,  one  of  the  most  singular  in  the  world  for  situation, 
shape,  and  composition.  It  stands  single,  towering  over 
a  billy  country  like  a  pile  of  grotto  work  or  Gothic 
spires  j  and  its  height  so  great,  that  to  a  beholder  on  the 
top  the  neighbouring  mountains  appear  to  be  sunk  to  a 
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level  with  the  plain.  It  is  composed  of  steep  rocks,  ]Mo3;tser. 
W'hich  at  a  distance  seem  indented  j  whence  it  is  said  rat. 
to  have  received  the  name  Montserrat  from  the  Latin 
word  serra,  a  “  saw.”  It  is  impossible  to  describe  the 
beauty,  richness,  and  variety,  of  the  landscapes  disco¬ 
vered  from  the  most  elevated  point :  but  the  extensive¬ 
ness  of  the  prospect  may  be  conceived  by'  the  reader, 
upon  being  told  that  the  islands  of  Minorca  and  Major¬ 
ca,  which  are  at  the  distance  of  60  leagues,  are  disco¬ 
vered  from  this  elevation. 

Montserrat  is  particularly  famous  for  the  adoration 
that  is  paid  to  an  image  of  the  Yirgin,  which  according 
to  tradition  was  found  in  a  cave  in  this  mountain  by 
some  shepherds  in  the  year  880.  Over  this  image, 

Guthred  earl  of  Barcelona  caused  a  monastery  and  cha¬ 
pel  to  be  erected  ;  but  after  remaining  In  this  recepta¬ 
cle  upwards  of  700  years,  Philip  II.  and  Philip  III. 
built  a  magnificent  church  for  its  reception.  Innume¬ 
rable  and  astonishing  miracles  are  ascribed  to  this  holy 
image.  The  convent  or  monastery  is  situated  in  a  nook 
of  the  mountain  •,  it  seems  as  if  vast  torrents  of  water, 
or  some  violent  convulsion  of  nature,  had  split  the  east¬ 
ern  face  of  Montseri'at,  and  formed  in  the  cleft  a  suffi¬ 
cient  platform  to  build  the  monastery  upon.  The  river 
Llobrcgat  roars  at  the  bottom,  and  perpendicular  walls 
of  rock  of  prodigious  height,  rise  fronr  the  water  edge 
near  half  way  up  the  mountain.  Upon  these  masses  of 
white  stone  rests  the  small  piece  of  level  ground  which 
the  monks  inhabit.  Close  behind  the  abbey,  and  in 
some  parts  impending  over  it,  huge  clifl's  shoot  up  in  a 
semicircle  to  a  stupendous  elevation  :  their  summits  are 
split  into  sharp  cones,  pillars,  j)lj)es,  and  other  odd 
shapes,  blanched  and  bare;  but  the  interstices  are  filled 
up  with  forests  of  evergreen  and  deciduous  trees  and 
plants.  Eiftecn  hermitages  are  placed  among  the 
woods  J  nay,  some  of  them  on  the  very  pinnacles  of 
the  rock,  and  in  cavities  hewn  out  of  the  loftiest  of 
these  pyramids. 

The  monastery  is  one  of  the  45  religious  houses  of  ,  ^ 

the  Spanish  congregatTon  of  the  order  of  St  Benedict  j 
their  general  chapter  is  held  every  fourth  year  at  Val¬ 
ladolid,  where  the  deputies  choose  abbots  and  other 
dignitaries  for  the  ensuing  qnadrennium.  In  this  mo¬ 
nastery,  they  elect  for  abbot  a  Catalan  and  a  Castilian 
alternately.  Their  possessions  are  great,  consisting  of 
nine  villages  lying  to  the  south  of  the  mountain  ;  but 
the  king  has  lately  curtailed  their  income  about  6000 
livres  a-year,  by  appropriating  to  his  own  use  the  best 
house  in  each  village,  some  of  which,  with  their 
tythes,  are  worth  200  dollars  per  annum.  Their  ori¬ 
ginal  foundation,  in  866,  gave  them  nothing  but  the 
mountain  ;  and  to  donations  and  economy  they  owe 
•the  great  Increase  of  their  landed  projierty.  >  They  are 
bound  to  feed  and  harbour  for  three  days  all  poor  pil¬ 
grims  that  come  up  and  pay  tliclr  homage  to  the  Vir¬ 
gin  j  and  the  allowance  is  a  luncheon  of  bread  in  the 
morning,  as  much  more,  with  broth  at  noon,  and 
bread  again  at  night.  Sometimes,  on  particular  festi¬ 
vals,  7000  persons  arrive  in  one  day  ;  but  people  of 
condition  pay  a  reasonable  price  for  what  they  cat. — 

The  number  of  professed  monks,  according  to  Mr 
Swinburne,  is  76  (according  to  M.  Bourgoanne  60)  ; 
of  lay  brothers,  28  5  and  of  singing  boys  25  5  besides 
physician,  surgeon,  and  servants.  The  church  is  a 
gloomy  edifice  j  and  the  gilding  is  much  sullied  with 
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tifontsor-  ihe  snjoke  of  85  lamps  of  silver,  of  various  forms  and 
fiit*  sizes,  tliat  hang  round  the  cornice  of  the  sanctuary. 

»  F unds  have  been  bequeathed  by  difterent  devotees  for 

furnishing  them  with  oil.  The  choir  above  stairs  is  de¬ 
corated  with  the  life  of  Christ,  In  good  wooden  carv¬ 
ing.  A  galleiy  runs  on  each  side  of  the  chancel,  for 
the  convenience  of  the  monks.  A  large  Iron  giate  di¬ 
vides  the  church  from  the  chapel  of  the  Virgin,  vvliere 
the  image  stands  in  a  niche  over  the  altar,  before  which 
burn  four  tapers  in  large  silver  candlesticks,  the  pre¬ 
sent  of  the  duke  ot  Medina  Cell.  In  the  sacristy,  and 
passages  leading  to  it,  are  presses  and  cupboards  full 
of  relicks  and  ornaments  of  gold,'silver,  and  precious 
stones  •,  they  point  out,  as  the  most  remarkable,  two 
crowns  for  the  virgin  and  her  son,  of  Inestimable  va¬ 
lue  ;  some  large  diamond  rings  j  an  excellent  cameo 
of  Medusa’s  head  •,  the  Roman  emperors  in  alabaster  j 
and  the  sword  of  St  Ignatius.  Rut  as  no  ofl’erings  to 
this  miraculous  statue  can  be  rejected  or  otherwise  dis¬ 
posed  of,  the  shelves  are  crowded  with  most  whimsical 
ex  votos,  viz.  silver  legs,  fingers,  breasts,  ear-rings, 
watches,  two-wheeled  chaises,  boats,  carts,  and  such 
like  trumpery. 

On  difterent  parts  of  the  mountain,  as  already  noti¬ 
ced,  are  a  number  of  hermitages.  Each  of  these  so¬ 
litary  retreats,  which  at  a  distance  seem  destitute  of 
every  thing,  has  a  chapel,  a  cell,  a  well  in  rhe  rock, 
and  a  little  garden.  The  inhabitant  of  one  of  them, 
which  is  dedicated  to  St  Beneto,  has  the  privilege  of 
making  an  annual  entertainment  on  a  cei  tain  day  j  on 
which  day  all  the  other  hermits  are  invited,  when  they 
receive  the  sacrament  from  the  hands  of  the  mountain 
vicar,  and  after  divine  service  dine  together.  They 
meet  also  at  this  hermitage,  on  the  days  of  the  saints 
to  which  their  several  hermitages  are  dedicated,  to  say 
mass  and  commune  with  each  other.  But  at  other 
times  they  live  in  a  very  solitary  and  recluse  manner, 
perform  various  penances,  and  adhere  to  very  rigid 
rules  of  abstinence  ;  nor  do  they  ever  eat  flesh  j  nor 
are  they  allowed  to  keep  w’lthin  their  walls  either 
dog,  cat,  bird,  or  any  living  thing,  lest  their  attention 
should  be  withdrawn  from  heavenly  to  earthly  affec¬ 
tions.  Most  of  these  hermits  are  said  to  be  persons  of 
fortune  and  family,  disgusted  with  the  world,  who  have 
retired  thither  to  devote  themselves  to  meditation,  self- 
denial,  and  contrition. 

Montserrat,  one  of  the  Caribbee  isles,  belonging 
to  Great  Britain.  It  is  a  very  small,  but  very  plea¬ 
sant  island,  so  called  by  Columbus  from  its  resemblance 
to  the  famous  mountain  near  Barcelona  in  Catalonia. 
It  lies  in  W.  Long.  61.  o.  N.  Lat.  16.  50.  having 
Antigua  to  tlie  north-east,  St  Christopher’s  and  Nevis 
10  the  north-west,  and  Guadaloupe  lying  south-south- 
t-ast  at  the  distance  of  about  nine  leagues.  It  is  about 
nine  miles  in  diameter,  and  is  suppose*!  to  contain  about 
40f000  or  50,000  acres.  I’he  climate  is  warm,  but 
less  so  than  Antigua,  and  is  esteemed  very  healthy. 
The  surface  is  mountainous,  but  with  pleasant,  rich,  and 
fertile  valleys  •,  the  hills  arc  covered  with  cedars  and 
other  fine  trees.  Here  arc  all  the  animals  as  well  as 
vegetables  and  fruits  tliat  are  to  be  fonad  in  tlu“  other 
islands.  The  inhabitants  raised  tormerly  a  considerable 
quantity  of  indigo.  The  produce  now  is  cliielly  cotton, 
rum,  andsu(;ar.  'I’liere  is  no  good  harbour,  but  ihn-e  to¬ 
lerable  roads,  at  Plymouth,  Old  Harbour,  and  Ker’sBay. 


MONUMENT,  in  Aixhileetvre,  a  liuilding  destined  Monument 
to  pn;3ei  ve  the  memory,  8cc.  of  the  person  who  raised  il 
it,  or  tlie  person  tor  whom  it  was  raised  ;  such  are  a  , 
mausoleum,  a  triumphal  arch,  a  pyramid,  &.c.  ' 

MOOD,  or  Mode.  See  Mode. 

Moods  of  Si/llogism.  See  Logic,  N"  85. 

Mood,  or  Mode,  iu  Grammar,  the  different  manner 
of  conjugating  voi  bs.  See  Grammar. 

MOON,  {^Luna])),  i\\  Astronomy,  one  of  t!\e*  hea¬ 
venly  bodies,  usually  ranked  among  the  planets  j  but 
rvith  more  propriety  accounted  a  satellite,  or  secondary 
planet. 

Among  the  ancients,  the  moon  was  an  object  of  prime 
regard. — By  the  Hebr  ews  she  was  more  regarded  than 
the  sun,  and  they  were  more  inclined  to  worship  iier  as 
a  deity.  The  new  moons,  or  first  days  of  every  month, 
were  kept  as  festivals  among  them,  which  were  cele¬ 
brated  with  sound  of  trumpets,  entertainments,  and  sa¬ 
crifice.  (See  Numb,  xviii.  11.  x.  16.  i  Sam.  xx.  5 — 

18.).  People  were  not  obliged  on  these  days  to  rest. 

The  feasts  of  new  moons  were  a  miniature  representa¬ 
tion  of  the  feast  of  trumpets,  which  was  held  on  the  first  , 
of  the  month  Tisri,  which  was  the  beginning  of  the  t  i\Il 
year.  The  Jews  not  being  acquainted  with  the  physical 
causes  of  eclipses,  looked  upon  them,  whether  01  sun  or 
moon,  as  signs  of  the  divine  displeasure.  Tlie  Grecians 
looked  upon  the  moon  as  favourable  to  marriage  ;  and 
the  full  moons,  or  the  times  of  con  junction  of  sun  and 
moon,  were  held  the  most  lucky  seasons  for  celebrating 
marriages  ;  because  they  imagined  the  moon  to  have 
great  influence  over  generation.  'J'lie  full  moon  was 
held  favourable  for  any  undertakings  by  the  Spartans ; 

And  no  motive  could  induce  them  to  enter  upon  an  ex¬ 
pedition,  march  an  army,  or  attack  an  enemy,  till  the 
full  of  the  moon.  The  moon  was  supposeti  both  by  . 

Greeks  and  Romans  to  preside  oier  thilil-birtli.  The 
patricians  at  Rome  wore  a  crescent  on  ifieir  slioes,  to 
distingiiisli  them  from  the  otlier  orders  of  nien.  This 
crescent  was  called  Lunula.  Some  say  it  was  ot  ivory, 
others  that  it  was  worked  upon  the  shoe,  and  others 
that  it  was  only  a  particular  kind  of  fibula  or  buckle. 

For  the  astronomical  phenomena  connected  witli  ilie 
moon,  see  Astronomy  Indix. 

Harvest-Moos. — It  is  remarkable,  that  the  moon, 
during  the  week  in  which  slie  is  full  in  harvest,  rises 
sooner  after  sunsetting  than  she  does  iu  any  other  full 
moon  week  in  the  year.  By  doing  so,  she  aflbrds  an 
immediate  supply  of  light  after  sunset,  wliiih  is  \«iy 
beneficial  to  the  farmers  for  reaping  and  gathering  in 
the  fruits  of  the  earth  ;  and  therefore  they  distinguish 
this  full  moon  from  all  the  others  in  tlie  year,  Ly  lall- 
Iiig  it  the  harvest-tnoon. 

Influence  of  the  Moos  on  the  Ilumun  liody. — 'I'he 
famous  Dr  Mead  was  a  believer  in  llit  iiifluenre  of  the 
sun  and  moon  on  tlie  human  Aoi/y,  and  publislitd  a  book 
to  this  piirpO:.e,  entitled  De  Impcno  lioli:  ac  J.u/.,i  in 
Corpon  httmano  :  but  this  opinion  has  been  cxi»loii«  tl  Ly 
most  philosophers,  as  equally  unr«  asonable  in  it  a  lf,  and 
contrary  to  fact.  As  the  most  arcurate  and  sen-.il»le 
barometer  is  not  afl'ecttd  bv  tlie  various  positions  ot  tin 
moon,  il  is  not  thought  liki^ly  tliat  tlie  Luiiian  body 
sliould  Ik*  allerH'd  by  them.  S«*venil  le.tnud  and  in¬ 
genious  men,  liowi  ver,  still  coiiMder  Dr  .\leairs  doc¬ 
trine  a-,  far  from  being  untuuiided. 

MuON,  Influetu  i  of,  on  the  Kut  th'f  Atvv  -ph.i  . —  li 

has 


Moon. 


See  As¬ 
tronomy, 
>i°90. 
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has  been  the  opinion  of  the  ^nilgar  in  almost  all  ages 
and  countries,  that  the  changes  which  take  place  in 
the  state  of  our  atmosphere,  or  the  changes  of  the  wea¬ 
ther,  depend  in  a  great  measure  on  certain  situations  of 
the  moon.  This  particular  opinion  is  alluded  to  hy 
\'irgil  (a),  and  is  applied  in  the  shepherd  of  Ban- 
hury’s  rules  for  judging  of  the  weather  (b).  We  have, 
under  Meteorology,  90  to  92,’  given  the  result 
of  some  ohservations  on  the  connection  between  the 
changes  of  the  moon  and  those  of  the  weather. 

It  can  scarcely  be  doubted  that  an  opinion  so  gene¬ 
rally  received  must  be  founded  on  something  more  than 
fancy  or  prejudice ;  and  indeed  the  observations  of  se¬ 
veral  eminent  meteorologists  within  the  last  thirty 
years  have  contributed  materially  to  favour  this  opinion. 
Independent  of  actual  observation,  it  appears  reason¬ 
able  to  infer,  that  a  body  so  large,  and  so  near  the 
earth,  as  the  moon,  whose  gravitating  influence  on  the 
earth’s  surface  in  producing  the  /7;/.r  and  reflux  of  the 
sea,  cannot  be  altogether  inactive  with  respect  to  the  air, 
a  fluid  much  more  susceptible  of  changes  than  the  sea. 

Me  have  already  noticed  (INIeteorology,  N®  14.) 
the  theoi’y  of  Mr  Luke  Howard,  on  the  moon’s  influ¬ 
ence  on  the  mercury  of  the  barometer,  and  we  are  now 
to  give  a  short  account  of  what  has  been  advanced  on 
her  general  influence  by  the  philosophers  of  the  conti¬ 
nent.  Among  these,  Signior  Toaldo  may  be  said  to 
have  led  the  way. 

From  observations  made  at  Padua,  during  fifty  years, 
on  the  state  of  the  weather  that  corresponded  to  certain 
changes  of  the  moon,  he  found  that  these  chairges  tvere 
always  accompanied  hy  good  or  bad  weather  ;  and  he 
at  length  became  enabled  to  foretel  with  some  degree  of 
certainty  what  would  be  the  state  of  the  atmosphere 
that  should  follow  any  situation  of  the  moon.  There 
are  ten  situations  of  the  moon,  which,  according  to 
Toaldo,  are  capable  of  producing  a  sensible  effect  on 
the  earth’s  atmosphere.  These  are  the  sijzigies  *  or 
new  and  full  moon  ;  the  quadratures  j  the  apsides,  or 
apogee  and  perigee  j  the  bmistices,  or  these  points 
when  the  moon  is  nearest  to  our  zenith  and  at  the 
greatest  distance  from  it  j  and  the  moon’s  equinoxes. 
Thei'e  are  three  dlflerent  relations  of  the  moon’s  mo¬ 
tion  producing  a  corresponding  number  of  revolutions, 
each  having  a  certain  duration,  and  each  correspond¬ 
ing  to  some  of  the  above  ten  situations,  as  it  will  be 
seen  by  the  following  table. 


Revolutions. 

1.  Synodical,  in  regard  to 
the  sun  5  continues  29  days 
12  hours  44  minutes. 

2.  Anomalistic,  in  regard  toT 

the  moon’s  course  j  continues  ( 
27  days  13  hours  43  mi-  f 
nutes.  J 


Situations. 
New  moon. 
First  quarter 
Full  moon. 
Last  quarter. 

A'pogeum. 

Perigeum. 


3.  Periodical,  in  regard  to  f" Ascending  equinoxes, 
the  moon’s  passing  the  equa- J  Northern  lunistices. 
tor  j  continues  27  days,  7  j  Descending  equinoxes, 
hours,  43  minutes.  ^Southern  lunistices. 


Sig.  Toaldo  has  calculated  a  series  of  probabilities 
that  a  change  of  weather  will  take  place  on  the  ap¬ 
proach  of  any  one  of  these  ten  situations,  and  these  he 
has  expressed  in  a  tabular  form  as  follows. 


That  a  change 
will  take 
place  at 


’New'  moon 

First  quarter 

Full  moon 

Last  quarter 

Perigeum 

‘  is  ^ 

1  Apogeum 

1 

Ascending  equinox 

Northern  lunistice 

Descending  equinox 

^  Southern  lunistice 

6:x 

5:2 

5:2 

5:4 

7:1 

4:1 

13:4 

11:4 

11:4 

3:1 


In  general,  each  of  the  ten  situations  changes  the 
weather  that  prevailed  under  the  preceding  situation, 
and  it  seldom  happens  that  a  change  of  weather  takes 
place  without  a  corresponding  change  in  the  lunar  situ¬ 
ations.  From  the  inequality  of  their  revolutions,  these 
situations  are  often  combined,  and  by  this  union  their 
effect  in  ju-oducing  changes  of  the  atmosphere  is  great¬ 
ly  increased,  especially  when  a  union  takes  place  be¬ 
tween  the  syzigies  and  apsides.  Thus, 

rNew  moon  with  perigee  T  r33-* 
That  a  change  \  Ditto  with  apogee  L  is  < 

■'will  follow  "j  Full  moon  w’ith  perigee  T  jio:l 
LDitto  w'ith  apogee  J  {_  8:1 


These  combined  situations  are  generally  accompanied 
or  followed  by  storms  and  tempests,  especially  when 
they  take  place  near  the  moon’s  passage  over  the  equa¬ 
tor.  This  is  more  particularly  the  case  in  the  months 
of  March  and  September,  and  w'e  find  that  at  the  new 
and  full  moon  In  these  months,  the  weather  takes  a 
certain  character,  by  which  it  is  distinguished  for  the 
succeeding  three  or  six  months.  The  same  takes  place 
at  the  solstices,  especially  at  the  winter  solstice.  The 
new  moon  does  not  always,  however,  produce  a  change 
of  weather  j  and  this  want  of  effect  is  most  likely  to 
happen  at  those  new  moons  which  are  most  distant  from 
the  apsides. 

Though  Toaldo  considers  it  as  perfectly  ascertained 
that  each  succeeding  situation  of  the  moon  alters  that 
state  of  the  atmosphere  which  had  been  produced  by 
the  preceding  situation  j  It  must,  how'ever,  he  observed 
that  some  situations  of  the  moon  favour  good  and  others 
bad  weather.  Thus  the  perigee,  the  new  and  full 
moon,  the  passage  over  the  equator,  and  the  northern 
lunistice  are  favourable  to  bad  weather,  while  the  apo- 

gee 


Moos. 


- -  -  ■  “  lunasque  sequentes 

Ordine  respicles  j  nunquam  te  crastina  fallet 
Hora,  neque  insidiis  noctis  capiere  serenae. 

Georg.  I.  424. 


(b)  I.  Horns  of  the  moon  obscure — Pain. 

2.  When  the  moon  Is  red — Wind. 

3.  On  the  fourth  day  of  the  new  moon,  if  bright, 
with  sharp  horns— -No  witids  nor  rain  till  the  month 
be  finished. 
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Moon,  gee,  quadratures  and  southern  lunisticc,  are  more  fa- 
— ■'  '  vourable  to  good  weather. 

The  changes  produced  by  the  influence  of  the  lunar 
situations,  seldom  take  place  on  the  exact  days  on  which 
these  situations  happen,  but  either  precede  or  follow 
them  j  and  Toaldo  has  found  tiiat,  in  the  six  winter 
months,  the  changes  of  weather  commonly  precede  the 
lunar  situations,  whereas  in  tlie  six  summer  months  they 
more  commonly  follow  them. 

There  are  certain  days  before  and  after  new  and  full 
moon,  which  deserve  particular  attention  in  forming 
our  judgments  of  the  weather,  especially  the  octants  or 
the  fourth  day  before  new  and  full  moon,  as  at  these 
times  the  weather  is  inclined  to  change,  and  it  may  be 
pretty  certainly  predicted,  that  a  change  will  follow  at 
the  next  lunar  situation.  Virgil  has  particularly  noti¬ 
ced  this  fourth  day  as  a  sure  mark  of  the  succeeding 
weather  (c.)  If  the  weather  continues  unchanged  on 
the  fourth,  fifth,  and  sixth  day  of  the  moon,  it  proves 
that  the  lunar  Influence  is  at  that  time  very  weak,  and 
we  are  to  expect  no  change  till  the  full  moon,  or  per¬ 
haps  till  the  next  new  moon. 

Sig.  Toaldo  compared  a  diary  which  he  had  kept 
for  many  years  of  the  state  of  the  barometer  with  the 
ten  situations  of  the  moon,  and  from  the  comparison  de¬ 
duced  the  following  conclusions,  viz. 

1.  That  at  the  time  of  the  moon’s  apogee,  the  mer¬ 
cury  rises  higher  by  the  sixth  part  of  a  line  than  at  the 
perigee. 

2.  That  at  the  time  of  the  quadratures  it  is  higher 
by  the  tenth  of  a  line  than  at  the  time  of  the  syzigies. 

3.  That  it  is  higher  by  a  fourth  of  a  line  at  the 
southern  than  at  the  northern  lunisticc.  This  corre¬ 
spondence  of  the  lunar  situations  with  the  ascent  of  the 
mercury  in  the  barometer  does  not  hold  at  the  time  of 
the  moon’s  jiassage  through  her  equinoctial  points. 
The  mercury  is  then  higher,  especially  when  she  is  pas¬ 
sing  in  liibra ;  and  as  such  situations  of  the  moon  ge¬ 
nerally  indicate  bad  weather,  this  circumstance  is  not 
conformable  to  meteorological  observations. 

In  this  case  Toaldo  thinks  that  we  must  be  guided 
in  our  judgment  of  the  weather,  rather  by  the  moon 
than  by  the  barometer. 

The  case  is  similar  during  the  coincidence  of  the 
equinoctial  points  with  the  perigee,  at  which  time  the 
mercury  is  unusually  high  but  this  coincidence  is  a 
sign  of  great  regularity. 

According  to  'I’oaldo,  the  rising  and  setting  of  the 
moon,  as  well  as  its  superior  and  inferior  passage  of  the 
meridian,  all  which  situations  he  calls  the  moon’s  angles, 
may  serve  for  foretelling  rain.  Tlie  seasons  most  expo¬ 
sed  to  rain,  are  the  rising  and  setting  of  the  moon  j  while 
its  passage  over  the  meridian  is  most  favourable  to  good 
weather.  It  has  ever  been  observed  that  during  rainy 
days,  the  sky  always  clears  a  little  while  the  moon  is 
passing  the  meridian.  An  exception  to  this  rule  must, 
liowevcr,  be  made  when  the  moon’s  angle  does  not  coin¬ 
cide  with  that  of  the  sun. 

VoL.  XIV.  Part  I. 


Bad  years  take  place  when  the  apsides  of  the  moon  Mo.r, 

fall  in  the  four  cardinal  points  of  the  zodiac.  'I'heir ' - v 

intervals,  therefore,  are  as  four  to  five,  eight  to  niiu-, 

&c.  or  as  the  intervals  of  the  passage  of  the  ap.=idts 
through  the  four  cardinal  points  of  the  zodiac.  Thus 
the  year  1777  was,  in  general,  a  bad  year  j  and  in  that 
year  the  apsides  of  the  moon  were  in  the  equinoctial 
,  signs  ;  and  it  is  probable  that  the  years  in  v.hich  the 
apsi(ks  fall  in  the  signs  Taurus,  Leo,  Virgo  and  Aqua¬ 
rius,  will  be  good  and  moderate  years,  as  the  year 
1776  really  was  j  and  in  that  year  the  apsides  of  the 
moon  were  in  Taurus  and  \  irge. 

Kvery  1 8th  year  must  be  similar.  V  c,  however, 
cannot  depend  upon  a  return  altogether  the  same,  on 
account  of  the  three  dlfl’erent  revolutions  of  the  moon  j 
and  therefore  it  may  happen,  that  the  epoch  of  this  ex¬ 
traordinary  year  may  be  retarded  a  year  or  perhaps 
two.  Tliough  approximations  only  are  here  given,  this 
docs  not  prevent  their  being  useful  to  farniei'S,  it  th.cy 
only  pay  attention  to  circumstances.  Besides,  various 
exceptions  must  be  made  for  dlflercnt  parts  of  the  earth  j 
and  it  is  difficult  to  determine  these  before-hand,  as 
what  regards  this  system  is  applicable  to  the  whole 
globe ;  but  when  tlie  result  of  the  system  has  been  im¬ 
proved  by  local  observations,  the  conjectures  for  each 
country  will  be  attended  with  more  certainty. 

The  54th  year  must  have  a  greater  similarity  to  the 
first  than  to  all  the  rest  j  because,  at  this  iKiiod,  the 
situations  of  the  moon,  in  regard  to  the  sun  and  the 
earth,  are  again  found  in  the  same  points. 

The  quantity  of  the  rain  which  falls  in  nine  successive 
years,  is  almost  equal  to  that  which  falls  in  the  ne.xt 
following  nine.  But  this  is  not  the  case  when  we  com¬ 
pare  in  like  manner  the  quantity  of  rain  which  falls  in 
six,  eight,  or  ten  years*.  «  Sec  f7,/ 

The" observations  of  M.  Lamarck,  though  they  cen- 
film  the  opinion  of  the  moon’s  general  influeme  cn  the"*' 
atmosphere,  do  not  agree  with  those  of  'J’oaldo,  as  to 
the  situations  of  that  luminary  which  correspond  to  the 
changes  of  the  weather.  He  could  not  find  that  agree¬ 
ment  between  the  syzigies  and  quadr.iturcs  of  the  moon 
and  a  change  of  weather,  which  has  heen  so  mncli 
dwelt  on  by  Toaldo;  but  lie  is  of  opinion,  tlint  we  arc 
to  consider  llic  dcclinotion  of  the  moon  as  the  principal 
cause  of  licr  influence  on  tbe  atmosplicre. 

I.ahinde  bad  conceived  tbe  idea  that  when  tbe  moon 
entered  (be  northern  bemi-plitre,  or  bad  nor  th  d^tnta- 
twn,  tlie  weatluT  was  most  likely  to  be  cold  and  dry, 
and  tliat  when  she  passed  to  tlie  south /if  the  iquator, 
it  was  likely  to  be  rainy.  'flic  obstrvalious  of  La- 
marek,  however,  tend  to  establish  the  eontiary  opinion. 

I.nm.auk  considers  the  two  following  prli.iiples  as 
established  bv  liis  observations;  m/,. 

1.  'I'/iat  it  ix  ill  the  tUvitioii  of  the  iricou  ahoir,  arj 

her  (lepr'csstoii  /lehtii*  i/tc  i  thot  tec  ct'c  to  -ft*  txh 

for  those  re"iilarlt/  luned  iffiits  u  hwh  she  p,\id::(is  on 
our  utmosphere. 

2.  'I'/mt  the  detenniniddr  ein  utristance. ,  tchn  h  on- 

Y  >  pire 


(r.)  Luna  revertentes  cum  primuni  colliitit  ignes, 

Si  ni;;i'um  obsturo  eompri  lulvrit  aei-a  i  .ruu  ; 
'vl.i.ximu-  agriculis  pi  lagoque  parabitur  imber. 
.\t,  i  virgiiU'Um  vufl'oderit  ore  ruboirin, 

^  entus  crit ;  vciito  scmpi  r  ruhcl  aurea  I’liabe. 


.Sin  ortu  in  quarto  (naniqne  i--  e '■|•tl••-s^nMl■i  aiicttr) 
I ’lira,  lu  que  obluiis  p<  r  cot  him  roinibus  ibit ; 

'l  otus  el  ilh  ilit  s,  i  t  (|iii  iiiisci  nlur  u'»  illo 
I'.xaetnm  ad  imiisem,  pluvia  wnlii-qut  « an  bunt. 
Not'  (It).  (••  >/••.  I.  4'  • 
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Moon.  io  increase  or  diminish  the  moon's  influence  in  her 

—  .»<  diferent  declinations,  are  her  apogees  and  perigees,  her 

conjunctions  with  and  oppositions  to  the  sun  ;  and  last~ 
ly,  the  solar  solstices  and  equinoxes. 

Considering  that  every  lunar  month,  or  every  revolu¬ 
tion  of  the  moon  in  the  zodiac,  may  be  divided  into  two 
distinct  portions,  each  containing  about  fourteen  days, 
and  each  giving  occasion  to  a  particular  atmospheric 
constitution,  we  may  assume  these  as  two  circumstances 
of  importance  in  meteorology,  and  w'e  may  call  one  the 
boreal  or  northern  constitution,  viz.  that  in  which  t!ie 
moon  passes  through  the  six  northern  signs  of  the 
zodiac,  and  the  other,  the  austral  or  southern  constitn- 
tion,  viz.  that  in  which  she  traverses  the  six  southern 
signs. 

Lamarck  is  convinced  by  observation,  that  in  tliesc 
climates,  during  a  boreal  constitution,  there  chiefly  pre¬ 
vail  southerly,  south-westerly,  and  westerly  winds,  though 
sometimes,  in  the  summer,  the  winds  pass  to  the  south¬ 
east.  In  general,  during  this  constitution,  the  barome¬ 
ter  exhibits  only  moderate  elevations  of  the  mercury  ; 
most  commonly  the  season  is  rainy  or  moist,  and  the  air 
loaded  with  clouds.  And,  lastly,  it  is  particularly 
during  this  constitution  that  wc  observe  the  effects  of 
storms  and  tempests,  when  the  causes  which  occasion 
them  become  active. 

On  the  contrary,  during  an  austral  constitution,  the 
winds  which  chiefly  predominate  blow  from  the  north 
and  north-west,  and  in  the  summer  north-east,  and  even 
easterly  winds.  In  general  during  this  constitution,  the 
barometer  exhibits  considerable  elevations  in  the  column 
of  mercury,  at  least  if  the  wind  is  not  very  strong ;  the 
weather  is  then  most  usually  clear,  cold  and  dry,  and 
in  the  summer  it  Is  seldom  (wemiglit  almost  say  never) 
during  this  constitution  that  storms  are  formed. 

These  atmospheric  constitutions  are  not,  however,  so 
permanently  characterised  as  to  render  it  easy  to  distin¬ 
guish  them  at  all  times  by  the  state  of  the  atmosphere. 
The  atmospheric  air  is  a  moveable  fluid,  and  so  easily 
displaced,  that  it  is  not  surprising  that  in  the  temperate 
zones,  where  the  influence  of  the  heavenly  bodies  acts 
less  strongly  than  between  the  tropics,  from  various 
causes,  that  counteract  very  often  the  regular  influence 
of  the  moon,  and  tend  to  mask  and  even  change  its  ef¬ 
fects. 

The  perturbations  which  these  variable  causes  pro¬ 
duce  on  the  regular  effects  of  the  influence  of  the  moon 
on  the  atmosphere,  occasion  in  fact  many  variations  in 
the  two  atmospheric  constitutions  which  we  have  been 
describing  ;  and  this  is  doubtless  the  reason  why  they 
liave  been  hitherto  disregarded.  M.  Lamarck  positive¬ 
ly  asserts,  that  these  perturbations,  ihoogb  frequent,  and 
sometimes  very  considerable,  do  not  prevent  the  cha¬ 
racter  of  each  of  these  constitutions  from  being  remark¬ 
ed  in  the  greatest  number  of  cases. 

The  probability  that  he  finds,  according  to  his  ob¬ 
servations,  is  estimated  at  five  out  of  eight;  that  is  to 
say,  out  of  48  atmospheric  constitutions  comprehended 
in  the  lunar  year,  he  estimates  there  will  be  found  at 
least  30  agreeing  with  the  principles  pointed  out  in  his 
memoir  ;  and  he  adds,  that  among  the  disturbing  Causes 
which  modify  the  before-mentioned  efi'ects,  several  may 
be  foreseen,  and  perhaps  even  appreciated  as  to  their 
quantity  of  effect. 

lie  considers  what  is  here  pointed  out  as  a  fact ;  as  an 
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order  of  things  which  any  one  may  prove  by  observa-  Moon, 
tion  *.  - - — 

Lamarck  has  also  endeavoured  to  ascertain  what  truth  *  See  Jam 
there  may  be  in  the  periodical  return  of  the  variations 
of  the  atmosphere  at  the  end  of  nineteen  years  ;  and  he  jiickol. 
has  found,  by  comparing  meteorological  observations,  .Tow.  410, 
that  this  return  is  far  from  being  so  correct  as  is  gene-  'ol.  ir. 
rally  believed. 

Astronomers  also  know  well,  that  the  cycle  of  nine¬ 
teen  years  is  not  exact  within  an  hour  and  a  half;  an 
error  which  amounts  to  a  whole  day  in  the  course  of 
308  years  t.  \  Phil. 

M.  Cotte  has  also  bestowed  much  attention  on  this  voL 
subject  of  the  moon’s  Influence;  but  appears  to  think''* 
that  our  observations  are  not  sufficiently  numerous  or 
accurate,  to  deduce  any  thing  like  a  correct  theory,  and 
he  is  not  disposed  to  go  so  far  as  M.  Lamarck. 

]\I.  Cotte  agrees  in  general  with  Mr  Luke  Howard’s 
observations  on  the  moon’s  influence,  (See  Meteoro- 
I.ogy).  He  noted,  during  the  space  of  34  years  anti 
five  months,  from  the  1st  of  January  1768,  to  the 
22d  of  Mav  1802),  the  ascending  and  descending  di¬ 
rection  of  the  barometer  in  each  of  the  syzigies  and 
quarters  of  the  moon  which  have  occurred  through  that 
period  of  time.  He  states  the  total  sum  of  the  elevations 
and  depressions  of  the  mercury  at  each  of  the  phases  as 
follows. 


For  34.^  Years.  New  moon 

rst  Quar. 

Full  moon,  id  Quar. 

Sum  of  elevations  218 

256 

199 

290  times, 

- depressions  281 

229 

279 

ic6 

Differences  63 

67 

80 

84 

These  results,  of  nearly  35  years  observations,  con¬ 
firm,  as  will  be  seen,  the  conclusions  drawn  by  i\Ir  How¬ 
ard,  both  from  bis  observations  of  one  year  at  Plais- 
tow,  and  those  made  for  10  years  in  the  Koyal  Society’s 
apartments. 

It  is  to  be  remarked,  1st,  That  the  four  numbers 
which  express  the  differences  between  the  elevations  and 
depressions  are  nearly  in  an  exdct  proportion,  since 
63  ;  67  ::  80  :  85-,j^V* 

2dlv,  'J'bat  the  two  latter  phases,  viz.  the  full  moon 
and  last  c|narter,  have  more  effect  than  the  two  first. 

3dly,  He  examined  v;hat  phases  of  the  moon  corre¬ 
sponded  to  the  greatest  and  least  height  of  the  mercuiy 
for  each  month  daring  ten  years,  and  obtained  the  fol¬ 
lowing  results. 


For  10  Years.  New  Moon,  ist  Qiiar.  Full  Moon,  id  Quar. 


Greatest  elevation 
occurred  at 
Greatest  depres¬ 

^26 

40 

26 

28  times. 

sion  occurred  at 

j3=> 

34 

29 

27 

— 

— 

— 

— 

Differences 

4 

6 

3 

I 

The  science  may  be  therefore  said  to  have  advanced 
one  step  farther  on  this  occasion ;  and  it  is  to  be  hoped 
that,  by  mnltiplying observations,  and  combining  them  In 
various  ways  to  obtain  their  results,  its  progress  may  be 
still  accelerated.  The  useful  purposes  which  may  be 
thereby  answered  in  philosophy,  agriculture,  and  medi¬ 
cine,  may  be  properly  urged  to  observers  as  the  means 
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afonn  ct'  supporting  their  ardour,  and  indeiunif)Ing  tliein  lor 
II  those  sarcasms  and  reflections  which  even  some  learned 
Moore,  (jave  been  pleased  to  bestow  upon  observations  ot’ 

♦  i'hil  their  authors  *.  See  Meteor- 

ytug.  vol.  OEOGY,  Supplement. 

liij.  Mooy-F.i[cs,  among  horses,  when  the  weakness  of 

the  eye  Increases  or  decreases  according  to  the  course 
of  the  moon  j  so  that  in  the  wane  of  the  moon  his  eyes 
are  muddy  and  troubled,  and  at  new  moon  they  clear 
'  up.  This  observation  is  probably  inaccurate. 

Aloos-stone,  or  Adularia.  See  AdulaPvIA,  Mine¬ 
ralogy  Indtx. 

Mooy-Jrort.  SeeLuNARiA,  Botany  Index. 

MOOR,  In  country  affairs,  denotes  a  tract  of  land, 
usually  overrun  with  heath, 

MooR-Coek,  or  Gor  Coek.  See  Tetrao,  Ornitho¬ 
logy  Index. 

AIoor  Land.,  or  Moory  Sod,  in  Agriculture,  is  a 
black,  light,  and  soft  earth,  very  loose,  and  without 
any  admixture  of  stones  j  and  with  very  little  clay  or 
sand. 

MOORE,  or  More,  Edward,  an  ingenious  writ¬ 
er,  was  bred  a  linen-draper,  but  quitted  business  to  join 
the  retinue  of  the  Muses  5  and  he  certainly  had  a  very 
happy  and  pleasing  talent  for  poetry.  In  his  Trial  of 
Selim  the  Persian,  he  complimented  Lord  Lyttelton  in 
an  elegant  kind  of  panegyric,  couched  under  the  ap- 
jiearance  ot  accusation  :  and  his  Eables  for  the  Eemale 
Sex,  for  easy  versification,  poignant  satire,  and  striking 
morals,  approach  nearer  to  the  manner  of  Gay  than 
any  other  of  the  numerous  imitations  of  that  author. 

I  le  wrote  also  three  dramatic  pieces ;  the  Gamester,  a 
tragedy ;  The  Foundling,  and  Gil  Bias,  comedies. 
The  success  of  these  was  not  such  as  they  merited,  the 
first  of  them  having  met  w’lth  a  cold  reception,  for  no 
other  apparent  reason  but  because  it  too  nearly  touched 
a  I'avouritc  and  fashionable  vice  •,  and  the  second  hav¬ 
ing  been  condemned  for  its  supposed  resemblance  to  .Sir 
Richard  Steele’s  Conscious  Lovers,  but  to  which  good 
judges  h.ave  been  inclined  to  give  it  greatly  the  prefe¬ 
rence.  i\Ir  Moore  married  a  lady  of  the  name  of  Ha¬ 
milton,  daughter  to  Mr  Hamilton  table-decker  to  the 
princesses,  who  had  herself  a  very  poetical  tuni,  and 
has  been  said  to  have  assisted  liini  in  the  writing  of  his 
tragedy.  One  specimen  of  her  poetry,  however,  was 
handed  about  before  their  marriage,  and  has  since  ap¬ 
peared  in  print  in  dift'erent  collections  of  songs.  It  was 
addressed  to  a  daughter  of  the  famous  .Stephen  Duck  5 
and  begins  with  the  following  stanza ; 

Would  you  think  it,  my  D.uck  ?  (for  the  fault  I  must 
own), 

Your  Jennv  at  last  is  quite  covetous  grown  ; 

'I'hoiigh  millions  if  Fortune  should  lavishly  pour, 

1  still  would  be  wretched  if  I  had  not  MoKE. 

And  after  half  a  dozen  stanzas  more,  in  which,  cvilh 
great  ingenuity  and  delicacy,  and  yet  in  a  manner  that 
expresses  a  great  aifection,  she  has  quibbled  on  our  au¬ 
thor’s  name,  she  concludes  with  the  following  lines  : 

Yo\i  may  wonder,  my  girl,  who  this  dear  one  tan  be, 

W  hose  merit  can  boa.st  such  a  conquest  as  me  : 

But  vou  shan’t  know  his  name,  tbo’  1  tohl  you  be- 
lore, 

It  begins  with  an  M,  but  1  dare  not  say  More. 


3  1  MOO 

In  tlic  year  1753,  Mr  Moore  commenetd  a  weekly  Xooie 
miscellaneous  paper,  entitled,  IV/c  U'orld,  l>y  Adam  H 
Fit%-Axdani,  in  which  undertaking  he  was  assisted  bv  ^-oorl  .mi'. 
Lord  Chesterfield  with  some  Essays.  This  paper  was  'r~~ 
collected  into  two  volumes,  and  Mr  Moore  died  soon 
after. 

Moore,  Dr  John.  See  Supplement. 

iMOORING,  the  act  of  coniiniiig  and  securing  a 
ship  in  a  particular  station,  by  chains  or  cables,  which 
are  either  fastened  to  the  adjacent  shore,  or  to  anchors 
in  the  bottom. 

A  ship  may  be  either  moored  by  the  head,  or  by  the 
head  and  stern;  that  is  to  say,  she  may  be  secured  bv 
anchors  before  her,  without  any  behind  ;  or  she  may 
have  anchoi’S  out,  both  before  and  behind  her ;  or  her 
cables  may  be  attaclied  to  posts,  rings,  or  moorings, 
which  answer  the  same  purpose. 

When  a  ship  is  moored  by  the  head  with  her  own 
anchors,  they  are  disposed  according  to  the  circum¬ 
stances  of  the  place  where  she  lies  and  the  time  she  is 
to  continue  therein.  Thus,  wherever  the  tide  ebbs  and 
flows,  it  is  usual  to  carry  one  anchor  out  toivards  the 
flood,  and  another  towards  the  ebb,  particularly  where 
there  is  little  room  to  range  about  ;  and  the  anchors 
are  laid  In  the  same  manner,  if  the  vessel  is  mooied 
head  and  stern  in  the  same  plaee.  The  situation  of  the 
anchors,  in  a  road  or  bay,  is  usually  opposed  to  the 
reigning  winds,  or  those  which  are  most  dangerous  ;  so 
that  the  ship  rides  therein  with  llie  efl’ort  of  both  her 
cables.  Thus  if  she  rides  in  a  bav,  or  road,  which  i.i 
exposed  to  a  northerly  wind  and  heavy  sea  from  the 
same  quarter,  the  aneliors  jiassing  from  the  opposite 
bows  ought  to  lie  east  and  west  from  each  othi  r ; 
hence  both  the  cables  will  retain  the  ship  in  her  station 
with  equal  eflort  against  the  action  of  the  yrind  and  sea. 

Moorings,  In  sea  language,  are  usually  an  assent- 
blage  of  anchors,  chains,  and  briillcs,  laid  athwart  the 
bottom  of  a  river  or  haven,  to  ride  the  shipping  con¬ 
tained  therein.  'I'he  anchors  employed  on  this  occa¬ 
sion  have  rarely  more  than  one  fluke,  which  is  sunk  iii 
the  water  near  loyv-water  mark.  Two  anchors  beiii!. 
fixed  in  this  manner  on  the  opposite  side  of  the  river, 
are  furnished  with  a  chain  extending  across  from  one  to 
the  other.  In  the  middle  of  the  chain  is  a  kirge  S(|u:ire 
link,  whose  lower  end  terminates  In  a  swivel,  which 
turns  round  in  the  chain  as  about  an  axis,  whenever 
the  ship  veers  about  with  the  change  of  the  tide.  'I'o 
this  swivel  link  arc  attached  the  briilb-..,  which  an  ■>hort 
pieces  of  cable,  well  scrveil,  whose  upp<  r  ends  .11 -j 
drawn  into  the  ship  at  the  mooring  porta,  and  after¬ 
wards  fastened  to  the  masts  or  cable  bolts.  \  great 
number  of  moorings  of  this  sort  .are  fixed  in  the  har¬ 
bours  adjacent  to  the  king’s  dock-yards,  as  Deptford, 

Chatham,  Portsmouth,  i’lymouth,  Hie. 

MOOKL.WDS,  a  tract  so  called,  in  the  nortli 
part  of  Stafl'ordshirc,  where  the  land  ri.ses  graduallv  in¬ 
to  small  hills,  which  run  through  the  midst  of  England 
in  one  continued  ridge,  rising  higher  .and  higher  to 
Scotland,  and  sending  forth  many  rivers.  The  soil  here 
is  so  foul  and  cold,  that  the  mows  lie  almost  all  the 
VI ar  on  the  tops  of  the  hills  ;  and  it  is  withal  very  nit- 
ged  and  barren  :  it,  however,  yields  pli  iity  of  coal, 
lead,  copper,  ranee-marble,  ami  millstones  ;  and  some 
of  the  limestone  hilLs  bear  such  a  AViet  though  .hort 
grass,  as  is  very  grateful  to  the  oxen,  of  vthich  L 
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^fooi’aiulb  3.  very  good  breed.  It  is  observed  here,  that  tbe  west 
II  wind  always  brings  rain,  and  the  east  and  soutli  fair 
,  weather  j  that  though  this  tract  Is  full  of  bogs,  it  is  as 

'' '  healthy  as  any  otlier  part  of  the  county  ;  and  that  it 
produces  tlie  same  plants  as  the  Peak  of  Derby. 
MOORS.  See  Morocco. 

iMooRS,  in  the  Isle  of  Man,  those  who  summon  tbe 
courts  for  the  several  sheadings ;  such  as  the  lords  bal- 
lifl's.  Every  moor  has  the  like  office  with  our  ballifi’  of 
the  hundred. 

MOOSE,  or  Elk.  See  Cervus,  Mammalia 
Index. 

MOOT,  a  difficult  case  argued  by  the  young  bar¬ 
risters  and  students  at  the  inns  of  court,  by  way  of 
exercise,  the  better  to  qualify  them  for  practice,  and 
to  defend  the  causes  of  their  clients.  This,  which  is 
called  mooting,  is  the  chief  exercise  of  the  inns  of 
court.  Particular  times  are  appointed  for  the  arguing 
moot  cases  :  tbe  place  where  this  exercise  is  performed 
was  anciently  called  moot -hall ;  and  there  is  a  baililf, 
cr  surveyor  of  the  moots,  annually  chosen  by  the 
benc'i  to  appoint  the  moot  men  for  the  inns  of  chan¬ 
cery,  and  to  keep  an  account  of  the  performance  of 
exercises.  'I  he  word  is  formed  either  from  the  Saxon 
metan,  gemetan,  “  meeting”  ;  or  from  the  French  mot, 
“  a  word.” 

MOPSUS,  In  fabulous  history,  a  celebrated  pro¬ 
phet,  son  oi  IManto  and  Apollo,  during  the  Trojan  war. 
He  was  consulted  by  Amphimachus,  king  of  Colophon, 
vtho  wished  to  know  what  success  would  attend  his  arms 
in  a  war  which  he  was  going  to  undertake.  He  pre¬ 
dicted  the  greatest  calamities  ;  but  Calchas,  who  had 
been  a  soothsayer  of  the  Creeks  during  the  ’I'rojan  war, 
promised  the  greatest  successes.  Amphimachus  follow¬ 
ed  the  opinion  of  Calchas  ;  but  the  prediction  of  Mop- 
•sus  was  fully  verified.  '1  his  had  such  an  etl’ect  upon 
Calchas,  that  he  died  soon  after.  His  death  is  attri¬ 
buted  by  some  to  anotlier  mortification  of  the  same  na¬ 
ture.  The  two  soothsayers,  jealous  of  each  other’s 
fame,  came  to  a  trial  of  their  skill  in  divination.  Cal¬ 
chas  first  asked  his  antagonist,  liow  many  figs  a  neigh¬ 
bouring  tree  bore?  10,000  except  one,  replied  Mopsus, 
and  one  single  vessel  can  contain  them  all.  The  figs 
were  gathered,  and  his  conjectures  were  true.  Mopsus 
now  to  try  his  adversary,  asked  him  hoiv  many  young 
ones  a  certain  pregnant  sow  would  bring  forth  ?  Cal¬ 
chas  confessed  Ins  ignorance  j  and  ^lopsus  immediately 
said  that  the  sow  ivould  bring  forth  on  the  morrow  ten 
young  ones,  of  which  only  one  should  be  a  male,  all 
black,  and  that  the  females  should  all  be  known  by 
their  white  streaks.  The  morrow  proved  the  veracity 


of  his  prediction  ;  and  Calchas  died  by  tbe  excess  of 
grief  whlcli  liis  defeat  produced.  Mopsus  afleg  death 
was  ranked  among  the  gods,  and  had  an  oracle  at  Ma¬ 
lta,  celebrated  for  tbe  true  and  decisive  ansivers  which 
it  gave.  Another  Mopsus,  son  of  Ampyx  and  Chloris, 
born  at  Titaressa  in  Thessaly.  He  ivas  the  prophet 
and  soothsayer  of  the  Argonauts,  and  died  at  his  re¬ 
turn  from  Colchis  by  the  bite  of  a  serpent  in  Libya. 
Jason  erected  him  a  monument  on  the  sea  shore,  where 
afterwards  the  Africans  built  him  a  temple,  where  he 
gave  oracles.  He  has  often  been  confounded  with  the 
son  of  Manto,  as  their  professions  and  their  names  were 
alike. 

MORiEA,  a  genus  of  plants  belonging  to  the  tri- 
andria  class ;  and  in  the  natural  method  ranking  under 
the  6th  order,  Ensatx,  See  Botany  Index. 

MORAI,  is  the  name  given  at  Otaheite  In  the 
South  sea  to  the  burying  grounds,  which  arc  also  places 
of  worship.  This  is  a  pile  of  stone  raised  pyramidicallv 
upon  an  oblong  base  or  square  267  feet  long  and  87 
wide.  On  each  side  is  a  flight  of  steps  ;  those  at  the 
sides  being  broader  than  those  at  the  ends  ;  so  that  it 
terminated  not  in  a  square  of  the  same  figure  with  the 
base,  but  in  a  ridge  like  the  roof  of  a  house.  There 
were  1 1  of  these  steps  to  one  of  these  morals,  each  of 
which  was  4  feet  high,  so  that  the  height  of  llie  pile 
was  44  feet ,  eacli  step  was  formed  of  one  course  of 
w  hite  coral  stone,  which  was  neatly  .squared  and  polish¬ 
ed  •,  the  rest  of  the  mass  (for  there  was  no  hollow  with¬ 
in)  consisted  of  round  pebbles,  which,  from  the  regula¬ 
rity  of  their  figure,  seemed  to  have  been  wrought.  Tlie 
foundation  ivas  of  rock  stones,  which  were  also  squared. 
In  the  middle  of  tlie  top  stood  an  image  of  a  bird  carved  • 
in  wood,  and  near  it  lay  tlie  broken  one  of  a  fish  carved 
in  stone.  The  whole  of  this  pyramid  made  part  of  one 
side  of  a  spacious  area  or  square  360  feet  by  354,  which 
was  walled  in  with  stone,  and  paved  with  flat  stones  in 
its  whole  extent.  About  100  yards  to  the  w'est  of  this 
building  was  another  paved  area  or  court,  in  which 
were  several  small  stages  raised  on  wooden  pillars  about 
seven  feet  high,  w’hich  are  called  by  the  Indians  ewat- 
tas,  and  seem  to  be  a  kind  of  altars,  as  upon  these  are 
placed  provisions  of  all  kinds,  as  offerings  to  their  gods. 
On  some  of  them  were  seen  whole  hogs,  and  on  others 
the  skulls  of  above  50,  besides  the  skulls  of  many  dog.s. 
The  principal  object  of  ambition  among  the  natives  is 
to  have  a  magnificent  moral.  The  male  deities  (for 
they  have  them  of  both  sexes)  are  worshipped  by  the 
men,  and  the  female  by  the  women  j  and  each  have 
morals,  to  which  the  other  sex  is  not  admitted,  though, 
they  have  also  morais  common  to  both. 


MORAL  PHILOSOPHY,  or  MORALS. 


T^ORAL  PHILOSOPHY  is,  “  The  science  of 

"*■  MANNERS  or  DUTY  j  which  it  traces  from  man’s 
nature  and  condition,  and  shows  to  terminate  in  his 
happiness.”  In  other  words,  it  is,  “  The  knowledge 
of  our  DUTY  and  felicity  or,  “  The  art  of  being 
VIRTUOUS  and  happy.” 

It  is  denominated  an  art,  as  it  contains  a  system  of 
rules  for  becoming  virtuous  and  happy.  Whoever 


practises  these  rules,  attains  an  habitual  pow’er  or  fa¬ 
cility  of  becoming  virtuous  and  happy.  It  is  likewise 
called  a  science,  as  it  deduces  those  rules  from  the 
principles  and  connexions  of  our  nature,  and  proves 
that  the  observance  of  them  is  productive  of  our  liappi- 
ness. 

It  is  an  art,  and  a  science  of  the  highest  dignity,  im¬ 
portance,  and  use.  Its  object  is  man’s  duty,  or  his  con¬ 
duct 
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duct  In  the  several  moral  capacities  and  connexions 
which  he  sustains.  Its  office  is  to  direct  that  conduct ; 
to  sliow  whence  our  obligations  arise,  and  where  they 
terminate.  Its  use,  or  end,  is  the  attainment  of  hap. 
piness  ■,  aud  the  means  it  employs  are  rules  for  the  right 
conduct  of  our  moral  powers. 

Moral  Philosophy  lias  this  in  common  with  Natural 
Philosophy,  that  it  appeals  to  nature  or  fact  •,  depends 
on  observation  ;  and  builds  its  reasonings  on  plain  un¬ 
controverted  experiments,  or  upon  the  fullest  inductian 
•  of  particulars  of  which  the  subject  will  admit.  Me 
must  observe,  in  both  these  sciences,  how  nature  is  af¬ 
fected,  and  what  her  conduct  is  in  such  and  such  cir¬ 
cumstances  ;  Or,  in  other  words,  we  must  collect  the 
appearances  of  nature  in  any  given  instance  ;  trace  these 
to  some  general  principles  or  laws  ot  operation  5  and 
then  apply  these  principles  or  laws  to  the  explaining  of 
other  phenomena. 

Therefore  Moral  Philosophy  inquires,  not  how  man 
might  have  been,  but  how  he  is,  constituted :  not  into 
what  principles  or  dispositions  his  actions  may  be  art¬ 
fully  resolved,  but  from  what  principles  and  disposi¬ 
tions  they  actually  flow  :  not  what  he  may,  by  educa¬ 
tion,  habit,  or  foreign  influence,  come  to  be  or  do,  but 
what,  by  his  nature,  or  original  constituent  principles, 
he  is  formed  to  be  and  do.  We  discover  the  office,  use, 
or  destination  of  any  work,  w’hether  natural  or  artificial, 
by  observing  its  structure,  the  parts  of  which  it  consists, 
their  connexion  or  joint  action.  It  is  thus  we  under¬ 
stand  the  office  and  use  of  a  watch,  a  plant,  an  eye,  or 
hand.  It  is  tlie  same  with  a  living  creature  of  the  ra¬ 
tional  or  brute  kind.  Therefore,  to  determine  the  of¬ 
fice,  duty,  or  destination  of  man  ;  or,  in  other  words, 
what  his  business  is,  or  what  conduct  he  is  obliged  to 
pursue  •,  we  must  Inspect  his  constitution,  take  every 
part  to  pieces,  examine  their  mutual  relations  one  to 
the  other,  and  the  common  efl'ort  or  tendency  of  the 
whole. 

It  has  not  been  thus,  however,  that  the  science  has 
always  been  taught.  The  earliest  moralists  did  not 
erect  systems  upon  a  just  analysis  of  the  powers  of  the 
human  mind  5  nor  have  all  those  who  thoui^it  such  a 
foundation  necessary  to  be  laid,  deduced  their  theories 
from  the  very  same  principles.  As  moral  truths  are 
not  capable  of  rigid  demonstration,  it  appears  to  us, 
that  we  cannot  more  properly  introduce  the  system 
which  we  have  adopted,  than  by  giving  our  readers  a 
short  view  of  the  most  celebrated  systems  that  have  been 
maintained  by  others.  They  will  thus  have  an  oppor¬ 
tunity  of  judging  for  themselves  of  the  respective  me¬ 
rits  of  the  different  theories,  and  ot  adopting  that  which 
shall  appear  to  them  to  place  practical  virtue  on  the 
firmest  basis. 

History  of  the  Science  of  Morals. 

1 

Various  Whilst  there  has  been  a  remarkable  agi'eement 
conce"*  ^uiong  the  writers  on  morality,  as  to  the  particular 
the  /riteiv  actions  which  are  virtuous  amt  those  which  arc  vici- 
00  of  vir-  ous  ;  and  whilst  they  have  unilormly  taught,  that  it 
twe.icc.  is  our  duty  and  our  interest  to  perform  the  one  and 
to  avoid  the  other  ;  they  have  yet  dillered  exceedingly 
concerning  the  test  or  criterion  of  virtue,  as  well  as  con¬ 
cerning  the  principle  or  motive  by  which  men  arc  in¬ 
duced  to  pursue  it.  One  cause  ot  this  dillereucc  m 


opinion  respecting  matters  of  such  universal  importance, 
may  perhaps  be  traced  to  the  mistakes  into  which  phi¬ 
losophers  are  apt  to  fall  concerning  the  original  state 
of  man.  1 

It  is  very  generally  taken  for  granted,  that  the  first 
men  were  savages  of  the  lowest  rank,  and  that  the 
gradually  civilised  itself  during  the  course  of  niany_;^,(^_ 
succeeding  ages.  W  ithout  mutual  intercourse,  the 
progress  of  civilization  could  never  have  commenced  j 
and  as  the  practice  of  justice  is  absolutely  necessary  to 
every  species  of  friendly  intercourse,  tliose  original  sa¬ 
vages,  it  is  supposed,  must  have  been  just  in  their  deal¬ 
ings,  and  just  upon  some  principle  which  has  Its  foun¬ 
dation  in  human  nature.  But  to  dcvelope  the  prin¬ 
ciple  by  which  savages  are  influenced  in  their  conduct, 
no  tedious  or  Intricate  process  ot  reasoning  can  be  ne¬ 
cessary,  It  must  have  a  place  in  cveiy  mind,  and  be 
instantaneous  in  all  Its  decisions.  Hence  it  has  been 
supposed,  that  the  piinciple  to  which  modern  philo¬ 
sophers  have  given  the  name  ot  the  moral  sense,  Is  in¬ 
stinctive  j  that  it  Is  the  sole  judge  of  virtue  and  vice  j 
and  that  its  admonitions  have  such  authority,  as  to  en¬ 
force  obedience  without  regard  to  the  consequences  of 
any  action. 

Other  philosophers,  who  deny  that  the  moral  sense 
Is  instinctive,  and  who  yet  suppose  that  the  original 
state  of  man  was  savage,  are  forced  to  pile  hypothesis 
upon  hypothesis,  each  unnatural  in  itself,  and  all  con¬ 
tradictory  to  one  another,  in  order  to  account  for  the 
commencement  of  civilization  and  the  formation  ot  so¬ 
ciety.  It  has  been  supposed,  that  the  desire  of  self- 
prcserv'ation  and  the  love  ot  power  arc  the  governing 
principles  In  human  nature  j  that  in  the  savage  state 
every  man  had  a  right  to  every  thing  which  he  could 
seize  by  fraud  or  torce  ,  that  all  had  an  innate  propen¬ 
sity  to  invade  each  other’s  property  j  and  that  heiico 
war,  r-iplnc,  and  bloodshed,  prevailed  universally,  till 
the  savages  discovered  the  expediency  ot  uniting  under 
some  form  of  government  fur  their  mutual  protection. 

But  before  the  original  state  of  man  had  been  made 
the  basis  of  such  opposite  theories  as  these,  it  would 
surely  have  been  proper  to  Inquire  upon  wliat  grounds 
that  state  has  been  supposed  to  be  savage.  I  o  us  these 
grounds  appear  to  be  nothing  better  than  mere  ima¬ 
ginations  j  the  di'cains  of  poets,  and  of  such  philoso¬ 
phers  as  bend  facts  to  their  own  systems.  In  the  au¬ 
thentic  histoiy  of  our  species,  there  Is  no  evidence,  in¬ 
deed  there  can  be  no  evidence,  that  the  first  men  were, 
savages  ;  and  every  thing  w  hich  we  know  ot  liuinaii 
natuic  leads  us  to  believe,  that  had  they  been  so,  the 
race  could  never  have  been  civilized  but  by  the  uiira- 
culons  Interposition  of  sonu;  superior  being.  I  he  only 
record  of  the  earliest  ages  of  the  world  to  which  llio 
smallest  credit  is  due,  represi-nts  all  the  nations  ot  the 
earth  as  having  sprung  from  one  pair,  and  that  pair  as 
having  been  instructed  in  their  duty  by  their  beneficent 
Creator.  If  this  be  the  fact,  ami  no  consistent  thci-t 
can  controvert  it,  the  precepts  of  morality  would  bo 
originally  conveyed  from  one  ^'cneration  to  aiiollur;  ^ 
not  in  a  systematical  or  scicntilie  form,  but  us  the  laws,\r.vlr.  ol 
of  the  Universal  Sovereign,  whose  authority  ‘ 

ed  implicit  obedience.  Accordingly  wc  find,  "‘"rarrio^' 
the  fir^t  teathtTH  of  moniU  wtiv  men  ol  i^upcrior  rank  ihc  r«r^ 
as  well  as  of  eminent  talents,  who  fornud  collection  ii,,i  ,ucr»- 
of  maxlius  derived  from  their  anccitois,  “  wilJi  theli.i-. 

view 
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^  Bncce's  view  of  peTfectlng  siibovclinution  *,  polishing  manners. 
Elements  nf  2.nd  educating  youth.  Such  were  tlie  proverbs  of 
^i^fPthicT  Words  of  Agur,  and  the  W'isdom  of 

'  ■  tlic  son  of  Slrach.”  These  instructors  did  not  analyze 

the  human  mind  into  its  various  faculties,  and  build  a 
system  of  morals  either  upon  a  particular  instinct  point¬ 
ing  to  the  supreme  good,  or  upon  the  fitness  of  things 
discovered  by  reason.  Short  isolated  sentences  were  the 
mode  in  which  they  conveyed  their  precejits  j  which 
they  prefaced  by  observing,  that  “  tlie  fear  of  the 
Lord  is  the  beginning  of  knowledge  j”  and  enforced 
by  the  assurance,  that  “  lengtii  of  days,  and  long  life, 
and  peace,  should  they  add  to  those  wb.o  obeyed  them,” 
The  sayings  of  the  celebrated  wise  men  of  Greece  were 
collections  of  apophtlicgms,  made  in  the  same  manner, 
and  delivered  with  similar  views.  Thales  and  Pytha- 
■-  Bruce's  ft  founded  the  one  the  Ionic  and  the  other 

Klements,  the  Italic  school,  made  collectioKS  of  precepts  for  tlie 
•.mil  En-  conduct  as  well  of  a  state  as  of  private  life.  “  Neither 
field's  111-  fim  cj-i,yies  nor  the  thoughts  of  bad  men  (said  Thales) 
‘^BhUosovhi  ‘^0'1‘^taled  from  the  gods.  The  only  method  of  bc- 
ing  just,  is  to  avoid  doing  that  which  we  blame  in 
others.”  Of  Pythagoras  it  is  related  by  Porjibyry  and 
Laertius,  that  from  Samos  he  repaired  to  Delos,  and 
after  presenting  an  ofl’ering  of  cakes  to  Apollo,  there 
received,  or  pretended  to  receive,  moral  dogmas  from 
the  priestess  5  which  he  aftcrevards  delivered  to  his 
disciples  under  the  character  of  divine  precepts.  A- 
mongst  these  were  the  following :  That,  “  next  to 
gods  and  demons,  the  highest  reverence  is  due  to  pa¬ 
rents  and  legislators  ;  and  that  the  laws  and  customs  of 
our  country  are  to  be  religiously  observed.” 

To  these  maxims  or  apophthegms,  which,  for  the 
sake  of  delighting  the  ear  and  aiding  the  memory, 
were  sometimes  delivered  in  verse,  succeeded,  as  has 
been  supposed,  the  mode  of  Instruction  by  fable  or  al¬ 
legory.  But  the  truth  seems  to  be,  that  this  method 
of  communicating  moral  and  political  wisdom  was  as 
ancient  as  the  other:  for  we  have  a  beautiful  specimen 
of  it  in  the  ninth  chapter  of  the  book  which  relates  the 
t  ransactions  of  the  J  udges  of  Israel.  The  fables  of  Lsop, 
too,  which  were  written  at  a  very'  early  period,  remain 
lasting  modes  of  this  species  of  art  among  the  Creeks. 

When  the  Instructors  of  mankind  had  proceeded  thus 
i’ur  as  to  give  an  artificial  form  to  their  precepts,  they 
soon  advanced  a  step  farther,  and  reduced  their  obser¬ 
vations  into  classes  or  predicaments,  Pythagoras,  who 
visited  Egypt,  has  been  supposed  to  ha\  e  learned  from 
its  priests  the  method  of  arrang-mg  the  virtues  into  dis¬ 
tinct  classes.  But  it  is  the  opinion  -of  an  excellent 
IMr  founded  on  the  previous  aspects  of  ethics,  and 

on  the  comprehensive  talents  of  the  Samian  philosojiher, 
that  the  honour  of  the  invention  ought  to  be  ascribed 
to  himself.  Be  this  as  it  may,  it  was  observed  by 
the  inventor,  that  “  all  the  maxims  of  morality  might 
be  referred  to  the  duties  which  men  owe  to  them¬ 
selves,  and  the  duties  which  they  owe  to  each  other.” 
Hence  the  four  cardinal  virtues  of  the  ancients,  PRU¬ 
DENCE,  TEMPERANCE,  FORTITUDE,  and  JUSTICE  •,  of 
which  the  first  three  refer  to  the  individual,  and  the 
fourth  to  society. 

The  Moral  Hitherto  lessons  in  morality  had  not  taken  a  syste- 
principlesof^^'^^^  form  j  but  they  %vere  gradually  approaching  to 
oi  Socrates. Socrates  was  perhaps  the  first  Pagan  philosojiher 
who  established  all  his  precepts  on  one.  sure  and  steady 
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basis.  In  his  lectures  and  discourses,  he  seems  to  have 
had  one  great  object  in  view  j;,  to  connect  the  moral  |  Bruce's 
maxims  which  were  fitted  to  regulate  the  conduct -Ei'emc/iis 
of  mankind,  with  sublime  conceptions  respecting 
character  and  government  of  a  supreme  Being. 
first  principles  of  virtuous  conduct  which  are  conimon^''^*'^’ 
to  all  mankind,  are  according  to  this  excellent  moral¬ 
ist,  laws  of  God  ;  and  the  conclusive  argument  by 
which  he  snppoi'ts  this  opinion  is,  that  no  man  departs 
from  these  principles  with  Impunity.  “  It  is  fre¬ 
quently  jiosslblc  (says  he)  for  men  to  screen  themselves 
from  the  jicnalty  id  human  laws,  but  no  man  can  be 
unjust  or  ungrateful  without  siiii’ering  for  bis  crime 
hence  I  conclude,  that  these  laws  must  have  proceed¬ 
ed  from  a  more  excellent  legislator  than  man.”  Fi'cm 
this  it  would  appear,  that  in  the  opinion  of  Socrates, 
conscience,  or  the  moral  sense,  aj)proving  of  any  ac¬ 
tion,  is  tlie  criterion  bv  which  it  is  known  to  be  vir¬ 
tuous,  and  llic  will  of  God  that  which  obliges  men  to 
perform  it.  ^ 

Socrates  himself  left  no  writings  bebind  liiin,  nor,  as  Origin  of 
far  as  we  know,  otl’ercd  anv  regular  and  conijilete  theory  ti'e  Greek 
ot  ethics.  His  disci])!es,  however,  who  were  numcrous^^-'^^^*' 
and  distinguished,  became  the  founders  of  the  celebrat¬ 
ed  Greek  sects.  Among  them  the  first  great  question 
was,  “  what  arc  the  foundations  of  virtue?”  and  the 
second,  “  wliat  are  the  distinctions  betwixt  good  and 
evil,  happiness  and  misery  ?”  Th.e  ans^vers  given  to 
these  important  questions  divided  the  philosophers  and 
their  disciples  into  distinct  orders.  g 

In  answer  to  the  former  question,  Blato  taught  *  Theories 
tliat  “  virtue  is  to  be  pursued  for  its  mvij  sake  ;  and°*^  ^’lato. 
that  being  a  divine  attainment,  it  cannot  he  taught,* 
but  is  the  gift  of  God.”  This  seems  to  difl’er  in  no¬ 
thing,  hut  the  name,  from  the  doctrine  of  those  mo¬ 
derns  who  place  the  sole  foundation  of  virtue  in  the 
approbation  of  the  moral  sense.  The  lounilcr  of  tlie 
academv  indeed  has  no  such  phrase  as  wo/ya  sc/isc  in 
any  of  his  writings  with  which  we  are  acquainted  j 
but  if  virtue  cannot  he  taught,  and  if  it  is  to  be  jiur- 
sued  for  its  own  sake,  it  must  in  itself  he  gcoc/,  and 
the  object  of  some  feeling,  whether  called  icttst,  in¬ 
stinct,  or  passion.  His  solution  of  the  second  question 
agitated  among  the  sects  is  not  indeed  very  consistent 
with  this  neccssaiy  inference  from  his  answer  to  the 
first  5  but  for  his  inconsistencies  wc  arc  not  account¬ 
able.  “  Our  liigliest  good  (he  says)  consists  in  the 
contemplation  and  knowledge  of  tlie  first  good,  which 
is  mind  or  God  j  and  all  those  things  which  arc  called 
good  by  men,  are  in  reality  such  only  so  far  as  tiicy  are 
derived  from  the  first  and  higliest  good.  TIic  only 
power  in  liuman  nature  which  can  acquire  a  rcsem- 
lilanee  to  the  supreme  good,  is  reason  5  and  this  re¬ 
semblance  consists  in  prudence,  justice,  sanctity,  and 
tcmjjerance.”  7 

Aristotle,  the  founder  of  the  Peripatetic  school,  wasAristo- 
the  pupil  of  Plato  j  but  of  the  two  great  moral  ques-*^!*^’ 
tlons  he  gives  solutions  somewliat  different  from  those 
of  his  master.  “  Virtue  (according  to  him  |)  is  ei-t  En/rW. 
tiier  theoretical  or  practical.  Theoretical  virtue  con¬ 
sists  in  the  due  exercise  of  the  understanding  ;  practical, 
in  the  pursuit  of  what  is  and  good.  Practical  vir¬ 
tue  is  acquired  by  liabit  and  exercise.”  This  theory 
seems  to  differ  little  from  that  adopted  by  Cudvvorth, 

Clarke,  and  Price,  whicli  shall  be  considered  afterwards. 

^YitIl 
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With  respect  to  happiness  or  good,  the  doctrine  of 
Aristotle  is  very  rational.  “  Pleasures  (he  says)  are 
essentially  different  in  kind.  Disgraceful  pleasures  are 
wholly  unworthy  of  the  name.  Tlie  purest  and  noblest 
pleasure  is  that  which  a  good  man  derives  from  virtu¬ 
ous  actions.  Happiness,  which  consists  in  a  conduct 
conformable  to  virtue,  is  either  contemplative  or  ac¬ 
tive.  Contemplative  happiness,  which  consists  in  the 
pursuits  of  knowledge  and  wisdom,  is  superior  to  active 
happiness,  because  the  understanding  is  the  higher  part 
of  human  nature,  and  the  objects  on  which  it  is  em¬ 
ployed  are  of  the  noblest  kind.  The  happiness  which 
arises  from  external  possessions  is  inferior  to  that  which 
arises  from  virtuous  actions  j  hut  both  arc  necessary  to 
produce  perfect  felicity.” 

The  Stoics,  another  celebrated  sect  of  Greek  phi¬ 
losophers,  maintained  *,  that  “  nature  impels  every 
man  to  pursue  whatever  appears  to  him  to  be  good.” 
According  to  them,  “  self-preservation  and  defence  is 
the  first  law  of  animated  nature.  All  animals  neces¬ 
sarily  derive  pleasure  from  those  things  which  ai'e  suit¬ 
ed  to  them  j  but  the  first  object  of  pursuit  is,  not  plea¬ 
sure,  but  conformity  to  nature.  Every  one,  therefore, 
who  has  a  right  discernment  of  what  is  good,  will  be 
chiefly  concerned  to  conform  to  nature  in  all  his  ac¬ 
tions  and  pursuits.  This  Is  the  origin  of  moral  obliga¬ 
tion.”  With  respect  to  happiness  or  good,  the  Stoical 
doctrine  was  altogether  extravagant ;  They  taught, 
that  “  all  external  things  are  indifferent,  and  cannot 
affect  the  happiness  of  man  ;  that  pain  which  does  not 
belong  to  the  mind,  is  no  evil  ;  and  that  a  wise  man 
will  be  happy  in  the  midst  of  torture,  because  virtue 
itself  is  happiness  (a).” 

As  the  Stoics  held  that  there  is  but  one  substance, 
partly  active  and  partly  passive,  in  the  universe  (see 
Metaphysics,  N°  261,  262),  and  as  they  called  the 
active  principle  Gof/,  their  doctrine,  which  makes  vir¬ 
tue  ^consist  in  a  conformity  to  nature,  bears  no  small 
resemblance  to  that  of  those  moderns  who  rest  moral 
obligation  on  the  Divine  tuill.  It  was  therefore  on 
better  grounds  than  has  been  sometimes  supposed,  that 
Warbuilon,  wlien  characterizing  the  founders  of  the 
three  principal  sects  in  Greece,  represented  "f  Plato, 
as  the  patron  of  the  moral  sense  ;  Aristotle  of  the  essen¬ 
tial  a’iff’ircnccs  •,  and  Zeno  ot  arbitrary  will.  These 
principles,  when  separated  from  each  other,  and  treat¬ 
ed  in  tlie  manner  of  the  ancients,  may  not  each  be  able 
to  hear  the  superstructure  which  was  raised  upon  it  •, 
but  the  principles  of  most  of  the  other  sects  were  much 
less  pure,  and  infinitely  more  dangeroiis. 

Cudworth  rvhosc  testimony  when  relating  the 
doctrines  of  antiquity  is  entitled  to  the  fullest  credit, 
affirms,  that  .Vristippus  the  founder  of  the  Cyrenaic 
school,  Democritus,  and  Protogoras,  with  their  follow¬ 
ers  among  the  atomists,  taught,  that  “  the  distinction 
between  virtue  and  vice  is  merely  arliltrary  ;  that  no¬ 
thing  is  just  or  unjust,  sacred  or  profane,  but  as  it  is 
agreeable  or  contrary  to  established  laws  and  customs  j 


that  what  is  just  to-day,  human  authority  may  make 
unjust  to-morrow  •,  and  that  present  pleasure  is  the  so¬ 
vereign  good  of  man.”  to 

Mith  these  impieties,  the  moral  doctrines  of  Epi- and  of  Epi- 
curus  have  veiw  unjustly  been  confounded.  1  he  phy-cunis. 
sical  and  metaphysical  systems  of  that  philosopher  are 
indeed  strange  compositions  of  ingenuity  and  absurdity, 
truth  and  falsehood  j  and  the  moral  precepts  ot  many 
of  his  followers  were  in  the  highest  degree  licentious 
and  impure.  But  his  own  life  was  exemplary  j  and 
his  ethical  system,  if  candidly  interpreted,  is  much 
more  rational  than  that  of  the  Stoics  j  though  it  mil'll 
be  confessed,  that  no  sect  produced  men  of  more  deter¬ 
mined  virtue  than  the  school  of  Zeno.  According  to 
Epicurus  *,  “  the  end  of  living,  or  the  ultimate  good  *  Enfield's 
which  is  to  be  sought  for  its  own  sake,  is  happiness.  History. 
The  happiness  which  belongs  to  man,  is  that  state  in 
which  he  enjoys  as  many  of  the  good  things,  and  suf¬ 
fers  as  few  of  the  evils  incident  to  human  nature  as 
possible  j  passing  his  days  in  a  smooth  course  ot  tran¬ 
quillity.  Pleasure  is  in  Its  own  nature  good,  as  pain  is 
in  its  nature  evil.  The  one  is  therefore  to  be  pursued, 
and  the  other  to  be  avoided,  for  its  own  sake.  Plea¬ 
sure  and  pain  are  not  only  good  and  evil  in  themselves, 
but  they  are  the  measures  ot  what  Is  good  or  evil  in 
every  object  of  desire  and  aversion  ;  for  the  ultimate 
reason  why  we  pursue  one  thing  and  avoid  another  is, 
because  w’e  expect  pleasure  from  the  former,  and  ap¬ 
prehend  pain  from  the  latter. — That  pleasure,  however, 
which  prevents  the  enjoyment  of  a  greater  pleasure,  or 
produces  a  greater  pain,  is  to  be  shunned  j  and  that 
pain  which  cither  removes  a  greater  pain,  or  procures 
a  greater  pleasure,  is  to  be  endured. 

Upon  these  self-evident  maxims,  Epicurus  builds  bis 
system  of  ethics  •,  and  proves,  with  great  iorce  of  ar¬ 
gument,  “  that  a  steady  course  of  virtue  produces  the 
greatest  quantity  of  happiness  of  which  human  nature 
is  capable.”  M  ithout  a  piitdcnt  cz.vc  of  the  body,  and 
a  steady  government  of  the  mind,  to  guard  the  one  from 
diseases  'and  the  other  from  the  clouds  ot  prejudice, 
happiness  is  unattainable.  By  temperance  vw  enjoy 
pleasure,  without  suffering  any  consequent  inconveni¬ 
ence.  Sobriety  enables  us  to  content  ourselves  v.itli 
simple  and  frugal  fare.  Gentleness,  as  opposed  to  an 
irascible  temper,  greatly  contributes  to  the  tranquillity 
and  happiness  of  life,  by  prestTving  the  mind  trom 
perturbation,  and  arming  it  against  the  assault-  of  ca¬ 
lumny  and  malice.  Fortitude  enables  us  to  b»  ar  those 
pains  which  prudence  cannot  shun,  and  bani-hes  tear 
from  the  mind  •,  and  the  practice  ot  justice  is  absolute¬ 
ly  necessary  to  tlic  existence  ot  society',  and  by  conse¬ 
quence  to  the  happiness  of  every  individual.”  These 
reasonings  come  liomc  to  every  man’s  bosom  :  and  had 
not  this  philosopher,  by  dinying  the  providence,  it 
not  the  iK'ing,  of  God,  mo;t  unhappilv  excluded  from 
his  system  the  very  possibility  of  a  luture  state  ot  re¬ 
tribution,  his  moral  philosophy  would  have  been  the 
most  rational,  and  of  course  the  most  usetui,  of  any 

that 


(  Since  this  short  history  was  written,  a  very  pleasing  view  of  Stoicism  has  been  given  o  the  pbu  .  i  1  r- 
cron’s  Brinciplcs  of  Moral  and  Bolitical  Science  -,  a  work  ivhich  the  -tudenl  ot  ethie  •  ivill  do  well  to  1  .  n It. 
Perhaps  the  amiable  author  may  unintentionally  have  softrm  d  the  ai.-tere  dogma-  ot  he  1  on  h.  by  tr.  n-..u.i. 
into  them  something  of  the  mild  spirit  of  the  c'o-p.  l  5  but,  it  so,  he  h  .s  much  unproved  the  y  .tcin  ot  Zum. 
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that  iras  taught  in  the  schools  of  Greece.  This  enor¬ 
mous  defect,  however,  laid  it  open  to  the  grossest  cor¬ 
ruptions  j  and  by  bis  followers  it  was  in  fact  corrupted 
so  as  to  countenance  the  most  impure  and  criminal  plea- 
n  sures  of  sense. 

The  eclec-  These  se^■eral  systems  of  ethics  continued  to  be  cul- 
tic  i)hiloso-  tjyatgfj  niore  or  less  purity  through  all  the  revo- 

Alexaa-  lutions  of  the  Grecian  states,  and  they  v,-ere  adopted 

dria.  bv  the  Romans  after  Greece  itself  became  a  province 

of  the  empire.  They  had  been  introduced  into  Egypt 
during  the  reigns  of  the  Ptolemies,  and  were  taught 
with  much  celebrity  in  the  schools  of  Alexandria. — 
.  The  philosophy  which  Avas  most  cultivated  in  those 

schools  was  that  of  Plato ;  but  from  a  desire  of  uni- 
foiTnity  Avhich  took  possession  of  the  Alexandrian  Pla- 
tonists,  many  of  the  dogmas  of  Aristotle  and^  Zeno, 
as  well  as  the  extravagant  fictions  of  the  east,  Avere  in¬ 
corporated  Avith  the  principles  of  the  old  academy. — 
The  pati'ons  of  this  heterogeneous  mass  have  been  cal¬ 
led  eclectic  philosojihers,  because  they  professed  to  select 
from  each  system  those  doctrines  Avliich  Avere  rational 
and  important,  and  to  reject  eveiy  thing  Avbich  Avas 
false  or  futile  •,  but  they  added  nothing  to  the  purity  of 
Plato’s  ethics,  and  they  increased  the  obscurity  and  my¬ 
sticism  of  his  physics  and  metaphysics. 

Extinction  After  the  subversion  of  the  Homan  empire,  every 
and  revival  species  of  philosophy,  if  syllogistic  Avrangling  deserve 
ol  nioral  not  that  name,  Avas  banished  for  ages  from  the  schools 
Euro^*^  of  Europe  ;  and  ethics,  jnoperly  so  called,  gav-e  place  to 
ecclesiastical  casuistiy,  and  to  the  study  of  the  civil  and 
canon  latv.  AVhen  the  Greeks,  Avhom  the  fury  and 
fanaticism  of  Mahomet  11.  had  diivcn  from  Constanti¬ 
nople,  introduced  into  Italy  the  knoAvledge  ol'  their 
CAvn  language,  the  cabinets  of  ancient  philosophy  Avere 
again  unlocked  j  the  systems  of  the  dill'erent  sects  Avere 
adopted  Avitli  the  utmost  avidity  ;  and,  Avithout  ac¬ 
curate  investigation  of  their  respective  merits,  men  be¬ 
came  Platonists,  Peripatetics,  or  Stoics,  as  fancy  or 
caprice  ])rompted  them  to  choose  their  leaders.  The 
uvToi;  £fj)  of  Aristotle,  in  piH'ticular,  bad  not  less  autho¬ 
rity  ovir  his  modern  admirers  than  it  bad  of  old  in  the 
Ejeeum  at  Athens.  At  length  the  spirit  of  Luther 
and  the  genius  of  Racon  broke  these  fetters,  and  taught 
men  to  think  for  themselves  as  Avell  in  science  as  in 
religion.  In  ])hysics,  the  effects  produced  by  the  Avrlt- 
ings  of  Bacon  AA'cre  great  and  rapid  ;  for  in  physics  the 
iincient  theories  Avere  totally  and  radically  Avrong. — 
AYith  respect  to  morals,  hoAvcA’cr,  the  case  Avas  differ¬ 
ent.  Each  of  the  celebrated  schools  of  antiquity  Avas 
in  possession  of  much  moral  truth,  blended  indeed  Avith 
eiTor :  and  long  after  the  Stagyrite  and  bis  rivals  had 
lost  all  influence  in  physical  science,  ])hi!osophers  of 
eminence  folloAved  them  implicitly  in  the  science  of 
ethics. 

Theories  At  this  day,  Indeed,  there  is  hardly  a  theory  of  mo- 
■ofiiobbes,  rals  at  all  distinguislied,  to  Avhich  something  very  simi¬ 
lar  may  not  be  found  in  the  Avritings  of  the  ancients. 
— Hobbes  adopted  the  ])rinciples  of  Democritus  and 
Protagoras,  and  taught  expressly  that  “  there  is  no 
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criterion  of  justice  or  injustice,  good  or  eA'il,  besides  the 
laAvs  of  each  state  j  and  that  it  is  absurd  to  inquire  at 
any  person  except  the  established  interpreters  of  the  laAV, 

Avhether  an  action  be  right  or  Avrong,  good  or  evil  (b).” 

These  impious  absurdities  have  been  often  confuted. 
CudAvorth,  Avho  composed  his  True  Intellectual  Syste7n 
of  the  Universe,  in  order  to  trace  the  metaphysical  athe¬ 
ism  of  Elobbes  to  its  source,  and  to  expose  it  to  the 
public  in  all  its  Aveakness,  undertook  likeAvise  to  over- 
throAV  his  etliical  system,  in  a  treatise,  entitled  Of  Eter¬ 
nal  and  Immutahle  Morality.  That  Avork  Avas  left  un¬ 
finished  j  but  the  theory  of  its  grdat  author  Avas  adopt¬ 
ed,  illustrated,  and  very  ably  supported,  by  the  doctors 
Clarke  and  Price. 

According  to  these  three  admirable  scholars,  “  Ave of  Cud- 
feel  ourselves  Irresistibly  determined  to  approve  some"'°^^b, 
actions,  and  to  disapprove  others.  Some  "’®anYl^iice 

cannot  but  conceive  of  as  right,  and  others  as  ‘W7'07ig  ; 
and  of  all  actions  Ave  are  led  to  form  some  idea,  as  ei¬ 
ther //t  to  be  performed,  or  7i7fit,  or  as  neither  fit  nor 
unfit  to  be  performed,  1.  e.  as  7ndiffe7’e77t.  The  poAver 
Avithin  us  Avhich  thus  perceives  and  determines,  they 
declare  to  be  the  understandi7/g ;  and  they  add,  that  it 
pei'ceives  or  determines  Immediately  or  by  intuition, 
because  right  and  u'7'ong  denote  smiplc  ideas.  As  there 
are  some  pro])osition.s,  Avhich  Avhen  attended  to  neces- 
saiilA"  determine  all  minds  to  believe  them,  so  ai'e  there 
some  actions  AA'hose  natures  ai'e  such,  that  when  observ¬ 
ed,  all  rational  beings  Immediately  and  necessarily  ap¬ 
prove  them.  He  that  can  Impartially  attend,  it  is  said, 
to  the  nature  of  his  OAvn  perceptions,  and  determine  that 
Avhen  he  conceives  gratitude  or  beneficence  to  be  7'ight, 
he  perceives  nothing  true  of  them,  or  tinderstands  no¬ 
thing,  but  only  sitfh's  from  a  sense,  has  a  turn  of  mind 
Avhich  appears  unaccountable :  for  the  more  Ave  ex¬ 
amine,  the  more  Indisputable  it  Avill  appear  to  us,  that 
Ave  express  7icccssa7'y  truth,  Avhen  Ave  say  of  some  actions 
that  they  are  right,  and  of  others  that  they  are  Avrong.” 

It  is  added,  that  “  Ave  cannot  perceive  an  action  to  be 
right  Avlthout  app7'oving  it,  or  approve  it  Avlthont  being 
conscious  of  some  degree  of  satisfaction  and  compla- 
cenev  j  that  avc  cannot  perceive  an  action  to  be  Avrong 
Avithout  disapp/'oving  it,  or  disapprove  it  Avlthout  being 
displeased  Avith  it;  and  that  the ///At  must  be  liked,  the 
last  disliked  ;  the  ///’At  loved,  the  last  hated.”  By  the 
patrons  of  this  system,  obligation  to  action,  and  rightness 
of  action,  are  held  to  be  coincident  or  identical.  “  Vir¬ 
tue,  they  affirm,  has  a  real,  full,  obligatoiy  power,  an¬ 
tecedently  to  all  laws,  and  independently  of  all  Avill ; 
for  obligation  is  involved  in  the  very  nature  of  it.  To 
affirm  that  the  performance  of  that  Avhlch  to  omit  Avould 
be  Avrong  is  not  obligatory,  unless  conducive  to  private 
good,  or  enjoined  by  a  superior  poAver,  is  a  manifest  con¬ 
tradiction 

Ecav  men  have  deserved  better  of  letters  and  pbllo- 
Sophy  than  Cudworth,  Clarke,  and  Price;  and  yet  aiul  Wt/r/.c 
their  theory  of  morals  appears  tons  to  be  contradic- 
tory  and  unintelligible.  It  is  certainly  romantic,  and^'"'^"^'^®’ 
founded  upon  principles  Avhich,  if  they  be  denied,  no 

man 
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(b)  Doctrinas  de  justo  et  injusto,  bono  et  malo,  prater  leges  in  unaquaque  clvitate  constitutas,  authenticas 
.  sse  niillus  :  et  ntrum  aliqiia  actio  justa  vel  injusta,  bona  vel  mala  futura  sit,  nemlne  inquirendum  esse,  praitcr- 
quam  ab  illis,  qulbas  legum  suarum  interpretationcm  civltas  dcimindavcrit,  Jdc  Give,  p.  343. 
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man  by  ar^ment  can  be  compelled  to  grant.  There 
is,  say  they,  an  absolute  rigiit  and  wrong,  fitness  and 
unfitness,  in  actions  ;  but  if  so,  the  actions  ^^liich  arc 
rig/it  and  Jit  must  be  right  and  fit  for  something,  be¬ 
cause  fitness,  which  respects  no  end,  is  wholly  incon¬ 
ceivable.  To  say  that  any  particular  action  is  Jit,  and 
yet  fit  ioT  no  partictHar  purpose,  is  just  as  absurd  as  to 
say  that  the  angles  at  the  base  of  an  isosceles  triangle 
are  equal  but  neither  to  one  another,  nor  to  any  other 
angles  ;  and  we  may  with  no  less  propriety  talk,  of  the 
relation  of  equality  attaching  to  a  particular  angle,  and 
to  nothing  else  with  which  the  angle  is  equal,  than  of  the 
absolute  fitness  or  rightness  of  any  action  or  course  of 
actions.  If  it  be  said  that  such  actions  arc  fit  and 
right,  because  they  tend  to  promote  the  harmony  of 
the  world  and  the  happiness  of  men,  this  may  be  grant¬ 
ed  5  but  it  overturns  the  intellectual  theory  from  its 
very  foundation.  Actions  which  are  fit  and  right  only 
for  their  consequences,  are  approved  and  liked  for  the 
sake  of  those  consequences  j  and  the  happiness  of  men, 
among  whom  the  virtuous  person  himself  is  certainly 
to  be  Included,  is  the  motive  or  ultimate  obligation  to 
their  performance. 

Similar  to  this  theory,  and  liable  to  the  same  objec¬ 
tions,  is  that  which  resolves  moral  approbation  into  a 
sense  of  propriety  :  for  if  actions  be  approved  because 
they  arc  proper,  it  must  be  because  they  are  proper  for 
some  eiid  ov  puiposc,  propriety  in  the  abstract  being  a 
I'  word  without  meaning. 

f  Lord  Many  philosophers,  feeling  the  force  of  these  and 
^  mrtes-  of  similar  objections  to  the  intellectual  theory  of  Cud- 
Hutcheson  tlarkc,  and  Price,  as  well  as  to  a  sense  oi  pro- 

’ priety  in  the  abstract,  have  had  recourse  to  another  hy¬ 
pothesis,  apparently  better  founded.  Observing  that  all 
mankind  decide  on  the  morality  of  characters  and  ac¬ 
tions  instantaneously,  without  weighing  their  conse¬ 
quences  in  the  balance  of  reason,  they  suppose  that 
such  decisions  are  made  by  an  instinet  of  our  common 
nature,  implanted  in  the  human  breast  by  the  hand 
that  formed  it.  To  this  instinct  some  of  them  give 
the  name  of  conseience,  and  others  that  of  moral 
in  contradiction  to  external  sense  the  other  great  and 
oniversal  inlet  of  human  knowledge.  By  this sense 
we  intuitively  discover  an  essential  dilVerence  in  the 
qualify  of  all  thoughts  and  actions,  and  a  general  dis¬ 
tinction  of  them  into  good  and  eeit,  just  as  by  the 
tongue  and  palate  we  discover  an  essential  dlllercnee  in 
the  taste  of  all  objects,  and  a  general  distinction  ot 
them  into  pleasant  and  unpleasant.  'I'hc  ablest  advocates 
for  this  instinctive  system  agree,  that  the  moral  sense 
is  the  immediate  and  involuntary  criterion  ot  only  a 
few  general  truths,  which  in  their  joint  operation  up¬ 
on  the  mind,  lay  the  basis  of  moral  obligation.  Others 
have  carried  it  to  what  we  think  a  very  danifcrous  ex¬ 
treme  j  as  by  aftlrming  that  wc  cannot  prove,  in  regard 
to  onr  moral  feeliu'js,  that  thev  arc  conformable  to  anv 
extrinsic  and  eternal  relations  of  things,  they  seem  to 
wish  that  reason  were  banished  from  the  science  ot  e- 
tliics.  Mere  this  true,  it  would  in  many  cases  be  im¬ 
possible  to  distinguish  the  prejudices  of  early  education 
trom  the  pure  dictates  of  original  instinct,  Hud  the  most 
jiermcions  conduct  miebt  be  sanctified  with  the  ajipro- 
bation  of  what  would  be  diemed  the  ultimate  te-t  of 
^irtue  and  vici-. 

To  remedy  the  defects  of  the  int'dbtctua!  and  in- 
Voi..  \1\  .  Par!  I. 


stinctlvc  theories  of  morality,  Mr  Hume  blended  them 
together  ;  and,  upon  the  broader  basis  of  reason  and 
internal  sense  co-ojrerating  with  each  other,  he  reared  a 
system  which,  though  difl'ercnt  from  those  of  all  his 
predecessors,  ho  rendered  plausible,  and  suiiportcd  with 
his  usual  ingenuity.  is 

According  to  him,  .sentiment  and  rcasoji  concur  in  al-  Mr 
most  all  moral  determinations  ;  and  he  proves,  that 
for  this  purpose,  “  there  is  implanted  in  the  human 
breasta  disinterested  principleof  benevolence  or  sympathy 
which  makes  men  take  pleasure  in  each  other’s  happi¬ 
ness.  The  merit  or  demerit  of  actions  consists  wholly 
in  their  utility  or  natural  tendency  to  add  to  the  sum 
of  human  happiness  j  and  the  same  lie  holds  to  be  true 
of  qualities  whether  bodily  or  mental.  This  utility 
or  natural  tendency  it  is  the  office  of  reason  to  disco¬ 
ver  j  for  that  faculty  alone  can  trace  relations  and  con 
sequences..  Such  qualities  or  actions  as  reason  disco¬ 
vers  to  be  useful  either  to  the  individual  or  society, 
the  Instinctive  principle  of  benevolence  makes  us  in¬ 
stantly  approve,  and  this  approbation  constitutes  their 
morality.  Thus  temperance,  fortitude,  courage,  in¬ 
dustry,  &c.  reason  discovers  to  be  useful  to  him  who 
possesses  them  ;  and  upon  this  discovery  they  arc  ap¬ 
proved  of  by  the  sentiment  of  sympathy.  'J’hey  aVo 
therefore  moral  qualities  and  the  sources  of  the  private 
virtues.  In  like  manner,  generosity,  cheerfulness  oi 
temper,  mercy,  and  justice,*  are  discovered  to  be  usetul 
to  society,  and  are  accompanied  with  the  approbation 
of  that  sentiment  of  sympathy  wliich  makes  every  man 
feel  a  satisfaction  in  the  felicity  of  all  other  men.  They 
therefore  constitute  the  social  virtues.  Of  every  qua¬ 
lity  and  evci-y  action,  the  merit  or  demerit,  and  of  con- 
sciiuence  the  degree  of  approbation  or  disapprobation 
which  is  bestowed  upon  it,  is  in  exact  proportion  to 
its  utility  and  the  circumstances  of  the  case  in  which 
It  occurs.  The  social  virtues  are  therefore  greater  than 
those  which  are  in  ivate,  and  one  social  virtue  is  greater 
than  another  •,  but  every  quality  and  every  action  which 
is  useful,  either  to  society  or  to  the  individual,  is  more 
or  les.s  virtuous,  jirovided  the  good  of  the  indiN  idual  be 
considered  as  subordinate  to  the  good  ot  the  public.” 

This  theory  is  ingenious  ;  and  in  jilacing  the  merit 
of  actions  in  their  utility,  it  lurnlshes  a  criterion  ot 
^lrtue  which  can  be  employed  by  reason  ;  but  it  seems 
not  to  be  wholly  free  from  error,  and  it  is  obviously 
defective.  By  jiretending  that  the  same  sentiment  oi 
approbation  is  given  to  iisciul  actions  Miluntarilj  per¬ 
formed  and  to  Useful  qualities  which  are  merely  cofi- 
stitiitional,  Mr  llume  confounds  the  merit  of  virtuous 
habits  with  the  value  ot  natui'al  tahilts.  ^  et  ceery 
man’s  consciousness  will  surely  tell  him,  that  the  leel- 
ing  or  seiitimeiil  which  attaches  to  deeds  ot  ju-tue, 
clemencv,  and  beneficence,  i'  very  ditfi  ieiit  fmiu  that 
which  attaches  to  lieauty  of  form,  strength  of  body, 
vigour  of  mind,  and  mere  extent  of  capacity.  Ml 
these  actions  and  <|ualities  are  usetui  ;  but  when  we  a)i- 
piove  of  the  former,  besiih  s  attending  to  the  ir  utility , 
we  consider  them  as  in  the  man’s  powi  r,  and  atiribut. 
the  merit  of  them  immediatelv  to  bimselt.  \\  In  n  w. 

:i|>prii\(  ,  or  rather  admire,  tin;  latter  on  account  of  fin  e.- 
iililitv,  we  know  them  to  la-  not  in  the  man’s  pouai. 
and  we  attribute  the  iin  rit  of  them  immediately  to  lb 
.\iitlior  of  natiii-e. 

Ibit  the  defect;  of  this  theory  arc  in  piai  ticc  m 
iC  /  pe  1  iiico'  : 
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pernicious  than  Its  errors.  The  author  ■well  observes 
that  the  eutl  oFall  moral  speculations  Is  to  teach  us  our 
duty,'  and  by  proper  representations  of  the  deformity 
of  vice  and.  beauty  of  virtue,  to  beget  correspondent  ha¬ 
bits,  and  engage  us  to  avoid  the  one  and  embrace  the 
other  j  but  the  tlieory  under  review  holds  out  no  mo¬ 
tive  sufficient  in  all  cases  for  this  purpose. 

It  is  indeed  true,  as  Mr  Hume  affirms,  that  the  vir¬ 
tues  which  are  immediately  useful  or  agreeable  to  the 
person  possessed  of  them,  are  desirable  in  a  view  to 
self-interest,  and  that  a  regard  to  self-interest  ought 
to  engage  us  in  the  pursuit.  It  is  likewise  true,  that 
the  virtues  which  are  us^ulund  agreeable  to  others,  are 
generally  more  desirable  than  the  contrary  qualities  5 
for  as  by  the  constitution  of  our  nature  no  enjoyment 
is  sincere  without  some  reference  to  company  and  so¬ 
ciety  j  so  no  society  can  be  agreeable,  or  even  coltrable, 
where  a  man  feels  his  presence  unwelcome,  and  disco¬ 
vers  all  around  him  symptoms  of  disgust  and  aversion. 
These  considerations  he  deems  sufficient  to  enforce  t!ie 
duties  of  humanity,  clemency,  and  beneficence  j  but 
he  states  a  case  liimself  in  wliich  they-  would  certainly 
fail  to  make  a  man  abstain  from  his  neigh!)our’s  pi'opcr- 
ty._  Tlie  greater  part  of  property  he  considers,  and 
rightly  considers,  as  having  its  foundation  in  human 
,  laws,  which  are  so  calculated  as  to  preserve  the  peace 
and  promote  the  general  good  of  the  society,  at^the  un¬ 
avoidable  expence  sometimes  of  the  individual.  Now, 
in  particular  incidents,  a  sensible  knave,  by  secretly  jmr- 
loinlng  from  the  hoards  of  a  worthless  miser,  might 
make  himself  comfortable  and  Independent  for  life,  witli- 
out  causing  any  breach  in  the  social  union,  and  even 
without  hurting  a  single  individual.  What  then  should 
hinder  him  from  acting  thus  ?  His  self-interest  -would 
be  promoted  5  and  if  he  possessed  a  generous  spirit,  he 
might  gratify  his  sentiment  of  benevolence  or  sympa¬ 
thy  by  doing  good  with  his  money  to  the  poor,  which 
the  miser  never  did.  For  enforcing  the  uniform  prac¬ 
tice  of  justice  in  such  cases  as  this,  Mr  Hume’s  theory 
of  morals  contains  no  adequate  motive  ;  but  a  very 
sufficient  one  is  held  out  by  the  system  which  we  are 
now  to  consider. 

A  system  That  system,  which  seems  to  have  been  unknown  to 
of  ethics  tlie  ancients,  is  built  upon  religion,  of  w'hich  indeed 
huilt  upon  jj.  constitutes  a  very  essential  part  j  and  (hose  by  whom 
°  it  has  been  taught,  maintain  that  no  other  foundation 
is  sufficient  to  bear  a  regular  superstructure  of  practical 
ethics.  The  philosophers  of  this  school  (d)  define  vir¬ 
tue  to  be  “  the  doing  good  to  mankind,  in  obedience 
to  the  will  of  God,  and  for  the  sake  of  everlasting  hap¬ 
piness:”  So  that  with  them  “the  good  of  mankind” 
is  the  szibjeef,  “  the  will  of  God”  the  criterion  or  rule, 
and  “  everlasting  happiness”  the  motive,  of  human  vir¬ 
tue.  The.  moral  sense,  supposing  it  real,  they  consi¬ 
der  as  a  very  inadequate  rule  of  conduct,  as  being  in 
many  cases  difficult  to  be  distinguished  from  prejudice  j 
and  many  of  them  eonfidently  deny  its  existence.  'I'he 
other  rules,  such  as  Hot.  jitness  of  things,  abstract  right, 
the  truth  of  things,  the  law  of  reason,  &c.  they  consider 
either  as  unintelligible,  or  as  relative  to  some  end  by 
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which  the  rules  must  themselves  be  tried.  The  two 
great  questions,  which  in  the  system  of  these  religious 
philosophers  demand  solution,  are  :  1st,  By  what  means 
shall  a- man  in  every  case  discover  precisely  what  is  the 
will  of  God  ?  and,  idly.  What  evidence  have  we  that 
there  w'ill  be  a  future  state  of  retribution  and  of  ever¬ 
lasting  happiness  ? 

Of  these  two  questions,  the  latter  belongs  wholly  to 
religion  ;  and  to  solve  it  they  call  in  the  aid  of  revela¬ 
tion,  as  well  as  of  that  which  Is  called  the  religion  of 
nature.  The  former  question  is  in  the  province  of  mo¬ 
rality  j  and  to  find  answers  to  it  which  will  apjdy  to 
every  case,  is  the  whole  business  of  their  system. 

The  will  of  God  respecting  human  conduct  may  be 
discovered  by  reasoning  a  priori  from  his  existence  and 
attributes,  or  a  posteriori  from  the  tendency  of  his 
works.  Being  himself  independent  and  all  perfect,  it 
is  Inconceivable  that  his  view  In  creating  the  world 
could  he  any  thing  else  than  to  communicate  some  por¬ 
tion  cf  his  own  ii  licity.  (Sec  Metaphysics,  N°  3  i  2'). 

This  conclnsion  is  agreeable  to  what  we  perceive  of 
his  woiks,  in  wliich  there  are  a  thousand  contrivances, 
all  tending  to  give  happiness  to  man,  and  to  all  ani¬ 
mated  nature  j  and  of  not  one  of  which  the  natural  ten¬ 
dency  is  to  inllict  pain,  or  prove  idtimately  injurious. 

IManklnd  are  linked  together  by  various  ties,  and  made 
to  depend  in  a  great  measure  upon  each  other’s  con¬ 
duct.  That  conduct,  thendbre,  which  is  naturally 
productive  of  the  gi-eatest  sum  of  human  happiness, 
must  be  agreeable  to  the  will  of  God  ;  or,  in  other  | 

words,  virtuous  conduct.  That,  of  which  the  natural 
tendency  is  the  reverse,  must  be  vicious;  and  that 
conduct,  if  tlicre  be  any  such,  which  tends  to  produce 
neither  happiness  nor  misery,  must  be  Indiflercnt,  i.  c. 
neither  morally  good  nor  morally  evil.  It  is  to  be  ob¬ 
served,  however,  that  as,  previous  to  their  own  obedi¬ 
ence  or  disobedience,  all  men  stand  in  the  same  relation 
to  their  Creator,  it  must  be  bis  will  that  an  equal  por¬ 
tion  of  the  ha|)pincss  of  which  human  nature  is  ca¬ 
pable  be  communicated  to  all  by  whom  that  nature 
is  shared.  hence  it  follows,  that  only  such  conduct 
as,  if  universally  pursued  by  all  men  in  the  same  station 
and  circumstances,  would  be  productive  of  the  greatest 
sum  of  human  happiness  on  the  whole,  can  be  agreeable 
to  the  will  of  the  Creator  ;  and  that,  in  judging  of  the 
morality  of  actions,  we  are  not  to  regard  their  immedi¬ 
ate  consequences  in  a  particular  case,  but  their  natural 
and  ultimate  tendency  if  performed  in  all  cases. 

Tliis  is  a  criterion  of  virtue  which  dift’ers  widely 
from  the  local  or  occasional  utility  set  up  by  IVJr 
Hume:  for  the  particular  consequences  of  an  action 
and  its  general  tendency  may  often  be  at  variance,  so 
that  what  might  in  certain  circumstances  be  imme¬ 
diately  useful,  would  yet  be  highly  criminal  and  ul¬ 
timately  pernicious.  The  general  tendency  of  ac¬ 
tions,  too,  may  be  always  known,  and  known  with  the 
utmost  certainty  ;  the  whole  of  their  particular  con¬ 
sequences  can  never  be  discovered.  One  thing,  how¬ 
ever,  is  evident,  that  if  all  men  in  their  I’cspcctivc  sta¬ 
tions  would  regulate  their  conduct  by  the  natural  ten¬ 
dency 
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^encv  of  every  action,  the  parliciihr  VinA  general  conse¬ 
quences  of  their  conduct  v.'ould  be  the  same,  and  the 
greatest  happiness  would  result  from  It  of  which  Jiu- 
man  nature  is  in  this  world  capal)le.  And  therefore, 
since  it  is  only  through  the  perverseness  of  some  person 
or  persons  concerned,  that  the  particular  consequences 
of  any  action,  of  which  the  natural  tendency  is  to  pro¬ 
duce  misery,  can  ever  bring  happiness  to  a  single  indi¬ 
vidual  ;  it  can  no  more  be  the  will  of  God  that  we  make 
these  occasional  and  distorted  consequences  the  rule  of 
our  conduct,  than  it  can  be  his  will  that  the  tnces  of 
other  men  should  be  the  basis  of  our  virtues.  Accord¬ 
ing  to  this  scheme  of  morals,  which  rests  all  obligation 
on  private  happiness,  the  whole  difl'erence  between  an 
act  of  prudence  and  an  act  of  duty,  is  this  :  That  in  the 
former  case  we  consider  only  what  we  shall  gain  or  lose 
in  this  world  ;  in  the  latter,  what  we  shall  gain  or  lose 
in  the  W'orld  to  come. 

Although  the  patrons  of  this  theory  question  the 
reality  of  the  moral  sense  as  an  instinct,  they  allow  that 
a  sentiment  of  approbation  or  disapprobation  of  ac¬ 
tions,  according  as  they  are  virtuous  or  vicious,,  is  ge¬ 
nerated  by  the  associating  principle  (see  Instinct,  and 
AIetaphysics,  N®  97.)’,  and  that  this  sentiment,  though 
factitious,  operates  instantaneously  as  if  it  were  instinc¬ 
tive.  They  insist  that  our  earliest  actions  are  the  re¬ 
sult  of  imitation  ;  tijat  when  we  first  begin  to  trace  con- 
.sequences,  education  and  the  desire  of  immediate  enjoy¬ 
ment  are  our  only  guides  j  that  as  our  mind  expands 
and  our  knowledge  increases,  the  hopes  and  fears  of 
futurity  become  the  motives,  and  the  will  of  God  the 
7V//e  of  our  conduct  ;  and  that  long  practice  in  virtue, 
upon  these  principles,  jiroduces  habits  by  which  we 
go  on  with  satisfaction  in  the  same  course,  without 
looking  forward- on  every  particular  occasion,  to  the 
ultimate  consequences  and  first  motives  of  our  actions. 
'I'hus  do  habits  of  justice,  benevolence,  clemency,  and 
moral  approbation,  spring  through  a  proper  course  of 
discipline,  out  of  the  selfish  principle  j  and  when  these 
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habits  arc  completely  formed  and  deeply  rooted,  man 
has  attained  the  utmost  perfection  of  which  he  is 
capable  in  this  slate  of  probation,  and  is  fitted  for 
another  of  retribution  and  happiness.  ip 

That  these  ]ibllosophcrs  have  not  a  just  vierv  of  hu-  Dticcisand 
man  nature,  when  they  deny  that  there  are  any  innate 
jirinciples  of  benevolence  in  man,  we  shall  endeavour 
to  show  rvhen  we  lay  th.e  foundation  of  that  theory 
which  we  think  deserves  to  be  preferred  to  all  others  ; 
but  we  fully  agree  with  a  candid  and  able  writer*,  wdio  *  Stuart's 
seems  to  con.sider  them  asunder  the  same  mistake,  “  that 
their  theory  of  morals  has  no  tendency  to  weaken  the^^^*^ 
foundations  of  virtue  j  and  that  by  the  account  w  hich  i/teiiuniait 
it  gives  of  the  rise  of  the  social  afl’ections,  it  obviates 
many  of  the  arguments  which  had  formerly  been  urged 
against  the  selfish  system.”  Nay,  we  scruple  not  to 
confess,  that  the  mode  of  investigation  which  it  employs 
in  all  cases  to  discover  the  will  of  God,  may  in  some 
cases  be  necessary  in  any  system  which  does  not  banish 
the  use  of  reason  from  the  science  of  ethics.  On  this 
account,  as  well  as  out  of  respect  to  the  first  oioralistf  .j. 
of  the  age,  who  affirms,  that  “  it  must  be  embraced  by 
all  who  are  willing  to  know  why  they  act.  or  why  they 
forbear,  to  give  anv  reason  of  their  conduct  to  them¬ 
selves  or  to  others,”  we  shall  apply  it  to  one  of  those 
cases  of  social  duty  which  Mr  Hume’s  principle  of  uti¬ 
lity  could  not  resolve.  Such  an  example  will  enable  the 
meanest  of  our  readers  to  decide  between  the  merits  of 
it  and  of  the  theory  which  we  shall  adopt ;  or,  as  we 
rather  hope,  it  will  show  them  that  the  two  theories 
lead  to  the  same  practical  conclusions. 

Having  thus  given  our  readers  a  short  view  of  the  most 
celebrated  systems  of  ethics  which  have  prevailed  Irom 
tiu  caidiest  ages  of  the  world  to  the  present  day,  we  now 
proceed,  agreeably  to  our  definition  of  the  science,  to 
trace  iiian’s  duty  from  his  nature  and  connexions,  aud 
to  show  that  the  steady  practice  of  virtue  must  terminate 
in  his  ultimate  happiness. 


PART  I. 


Chap.  I.  Of  Man  and  his  Connexions. 

MAN  Is  born  a  weak,  helpless,  delicate  crea¬ 
ture,  unprovided  with  food,  clothing,  and  whatever 
else  is  necessary  for  subsistence  or  defence.  And  yet, 
exposed  as  the  infant  is  to  numberless  wants  and  dan¬ 
gers,  he  is  utterly  incapable  of  supplying  the  former, 
or  securing  himselt  against  the  latter.  Hut,  though 
thus  feeble  and  exposed,  he  finds  immediate  and  sure 
resources  in  the  affection  and  care  of  his  parents,  who 
refuse  no  labours,  and  forego  no  dangers,  to  nurse  and 
rear  up  the  tender  babe.  Hy  these  powerlul  instincts, 
as  by  some  mighty  chain,  does  nature  link  the  pat  cut 
to  tile  child,  and  form  the  strongest  /noral  connexion 
on  his  part,  before  the  child  has  the  least  apprehension 
of  it.  Hunger  and  thirst,  with  all  the  scnsation>  that 
accompany  or  arc  connected  with  them,  explain  them¬ 
selves  by  a  language  strongly  expressive,  and  irresisti¬ 
bly  moving.  As  the  several  senses  bring  in  notices 
and  informations  of  surrounding  objects,  we  may  per¬ 


ceive  in  the  young  spectator  early  signs  ot  a.  growieg 
U'onder  and  admiration.  Bright  objects  and  striking 
sounds  are  beheld  and  heard  with  a  sort  ot  commotion 
yand  surprise.  Hut,  without  resting  on  any,  he  i-ager- 
ly  passes  on  fiom  object  to  object,  still  pleased  with 
whatever  is  newest.  4'hus  the  love  of  novclly  is 
formed,  aud  the  passion  of  uondtr  kept  awaki'.  Hy 
degrees  he  liecomes  acquainted  with  the  most  tamiliia 
objects,  his  parents,  his  brethren,  and  those  ot  tlie 
familv  who  are  most  conversant  with  him.  He  con¬ 
tracts  a  fondness  lor  them,  is  uneasy  w  lieii  tlu  y  are 
gone,  and  eb.irmed  to  see  them  again.  'I'liesc  leel 
ings  become  the  foundation  of  a  mond  attachmait  «n 
his  side  ;  and  by  this  recipi’ocal  sympiilhy  lie  form  the 
domestie  allianre  with  his  parents,  Uix-tlireii,  .and  other 
members  of  the  family.  Hence  he  bccoiiu  illtes  >1'  .' 
in  their  conierns  j  and  feels  joo  nr  gntf,  h  pe,  or  leu’-, 
on  their  account,  as  well  as  his  own.  A-  hi-.  •  '’ci: 
tions  now  point  beyond  himself  to  others,  In  i  dtiio 
minated  w.  good  or  ill  creature,  as  he  stands  « •  ''  e:  di 
aff'eeted  to  them.  These,  then,  are  the  first  link-  d  the 
/.7  Z  ' 
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moral  chain  ;  the  early  rudiments,  or  outlines,  of  his 
character  ^  bis  first  rude  essays  towards  agency,  free¬ 
dom,  manhood. 

Wlie.n  he  begins  to  make  excursions  from  the  nur¬ 
sery,  and  extends  Iiis  acquaintance  abroad,  he  forms 
a  little  circle  of  companions,  engages  with  them  in 
play,  or  in  quest  of  adventures  ;  and  leads,  or  is  led 
by  them,  as  his  genius  is  more  or  less  aspiring.  Though 
this  is  properly  the  season  in  which  appetite  ahd  pas¬ 
sion  have  the  ascendant,  vet  his  imagination  and  intel¬ 
lectual  powers  open  apace  j  and  as  the  various  images 
of  things  pass  before  the  mental  eye,  he  forms  variety 
of  tastes  ;  relishes  some  things,  and  dislikes  others,  as 
his  parents,  companions,  and  a  thousand  other  circum¬ 
stances,  lead  him  to  comliine  agreeable  or  disagreeable 
sets  of  ideas,  or  represent  to  him  objects  in  alluring  or 
odious  lights. 

As  his  views  are  enlarged,  his  active  and  social 
powers  expand  themselves  in  proportion  ;  the  love  of 
cirtion,  of  imitation,  and  of  praise,  emulation,  curiosity, 
(lorility,  a  passion  for  command,  and  fondness  of  change. 
il|j  passions  are  quick,  variable,  and  jiliant  to  every 
impression  j  his  attachments  and  disgusts  quickly  suc¬ 
ceed  each  other.  He  compares  things,  distinguishes 
actions,  judges  of  characters,  and  loves  or  hates  them, 
as  they  appear  well  or  ill  aflected  to  himself,  or  to  those 
he  holds  ilear.  Meanwhile  he  soon  grows  sensible  of 
the  consequences  of  his  own  actions,  as  they  attract  ap¬ 
plause,  or  bring  contempt ;  he  triumphs  in  the  former ; 
and  is  ashamed  of  the  latter,  wants  to  hide  them,  and 
blushes  when  they  are  discovered.  ]3y  means  of  these 
powers  he  becomes  a  fit  subject  of  culture,  the  moral 
tie  is  drawn  closer,  he  feels  that  he  is  accountable  for 
his  conduct  to  others  as  well  as  to  himself,  and  thus  is 
gradually  ripening  for  society  and  action. 

As  man  advances  from  childhood  to  youth,  his  pa.s- 
.sions  as  well  as  perceptions  take  a  more  extensive 
range.  New  senses  of  pleasure  invite  him  to  new 
pursuits  j  he  grows  sensible  to  the  attractions  of  beauty, 
feels  a  peculiar  sympathy  with  the  sex,  and  forms  a 
more  tender  kind  of  attachment  than  he  lias  yet  expe¬ 
rienced.  This  becomes  the  cement  of  a  new  moral 
relation,  and  gives  a  softer  turn  to  his  passions  and  be¬ 
haviour.  In  this  turbulent  period  he  enters  more 
deeply  into  a  relish  of  friendship,  cotnpany,  exercises, 
and  diversions ;  the  love  of  truth,  of  imitation,  and 
of  design,  grows  upon  him  5  and  as  his  connexions 
spread  among  his  neighbours,  fellow  citizens,  and  coun¬ 
trymen,  his  thirst  of  praise,  emulation,  and  soeial  af¬ 
fections  grow  more  intense  and  active.  Meanwhile, 
it  is  impossible  for  him  to  have  lived  thus  long  without 
having  become  sensible,  of  those  more  august  signatures 
of  order,  wisdom,  and  goodness,  which  arc  stamped 
on  the  visible  creation  ;  and  of  those  strong  suggestions 
within  himself  of  a  parent  mind,  the  source  of  all  in¬ 
telligence  and  beauty  j  an  object  as  well  as  source  of 
that  activity,  and  those  aspirations  which  sometimes 
rouse  his  inmost  frame,  and  carry  him  out  of  himself 
to  an  almighty  and  all-governing  power :  Hence  arise 
those  sentiments  of  reverence,  and  those  aflectlons  of 
gi'atitudc,  resignation,  and  love,  which  link  the  soul 
with  the  Author  of  Nature,  and  form  tliat  most  sublime 
and  godlike  of  all  connexions. 

Man  having  now  reached  his  prime,  either  new 
passions  succeed,  or  the  old  set  are  wound  up  to  a 
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higher  pitch.  For,  growing  more  sci'islble  of  his  con-  Of  Rian 
nexions  with  the  public,  and  that  paiticular  commu-  and  his 
nity  to  which  he  more  immediately  belongs ;  and  tak-  ("'“"’wx- 
ing  withal  a  larger  prospect  of  human  life,  and  its  1  '  1 

various  wants  and  eiijoymeuts  j  he  forms  more  inti¬ 
mate  friendship,  grasps  at  power,  courts  honour,  lays 
down  cooler  ])lans  of  interest,  and  becomes  more  at¬ 
tentive  to  the  concerns  of  society  ;  he  enters  into  fa¬ 
mily  connexions,  and  Indulges  those  charities  which 
arise  from  thence.  The  reigning  passions  of  this  pe¬ 
riod  powerfully  prompt  him  to  provide  for  the  decays 
of  life  :  and  in  it  compassion  and  gratitude  exert  their 
inlluence  in  urging  the  7nan,  now  in  lull  vigour,  to  re¬ 
quite  the  afl'ection  and  care  of  his  parents,  by  supply¬ 
ing  their  wants  and  alleviating  their  infirmities. 

At  length  human  life  verges  dou'uwards ;  and  old oid 
age  ci-eeps  on  apace,  with  its  anxiety,  love  of  case,  tn- 
tercstedness,  fcarfulness,  foi'csight ,  and  love  of  of  spring. 

— The  experience  of  the  aged  is  formed  to  direct, 
and  their  coolness  to  temper,  the  heat  of  youth  :  the 
former  teaches  them  to  look  back  on  past  follies  j  and 
the  latter  to  look  forward  into  the  consequences  ot 
things,  and  provide  against  the  worst.  Thus  every  age 
lias  its  peculiar  genius  and  set  of  passions  corresponding 
to  that  period,  and  most  conducive  to  the  prosperity  of 
the  rest.  And  thus  are  the  wants  of  one  period  sup¬ 
plied  by  the  capacities  of  another,  and  the  iveaknesses 
of  one  age  tally  to  the  ol  another.  25 

IJe.sides  tliese,  there  arc  other  passions  and  alTections  Passions  of 
of  a  less  atnbulaiot'y  nature,  not  peculiar  to  one  period,  ‘‘S®* 
but  belonging  to  every  age,  and  acting  more  or  less  in 
every  breast  tlirougliout  life.  Sucb  are  self-love,  bene¬ 
volence,  love  of  life,  honour,  shame,  hope,  fear,  desire, 
aversion,  joy,  soitow,  anger,  and  tlie  like.  The  two 
first  are  aflectlons  of  a  cooler  strain  j  one  pointing  to 
tlie  good  of  the  individual,  the  other  to  that  of  tlie 
species  :  joy  and  sorrow,  hope  and  fear,  seem  to  be 
only  modifications,  or  diflerent  e.xertions,  of  the  same 
original  afl’ections  of  love  and  hatred,  desire  and  aver¬ 
sion,  arising  from  the  diflerent  circumstances  or  posi¬ 
tion  of  the  object  desired  or  abhorred,  as  it  is  present 
or  absent.  From  these  likewise  arise  other  secondary 
or  occasional  passions,  which  dcjiend,  as  to  their  exist¬ 
ence  and  several  degrees,  upon  the  original  affections  - 
being  gratified  or  disappointed  •,  as  anger,  complacence, 
confidenee,  jealousy,  Int'c,  hatred,  dejection,  exultation, 
contentment,  disgust,  wlilcli  do  not  form  leading  pas¬ 
sions,  but  rather  hold  of  them.  26 

By  these  simple  but  powerful  springs,  whether  yie- Their  joint 
riodical  or  ji.ved,  the  file  of  man,  weak  and  indigent  effects, 
as  lie  is,  is  preserved  and  secured,  and  the  creature  is 
prompted  to  a  constant  round  of  action,  even  to  sup¬ 
ply  his  own  numerous  and  ever-returning  wants,  and 
to  guard  against  the  various  dangers  and  evils  to  which 
he  is  obnoxious.  By  these  links  men  are  connected 
with  each  other,  formed  into  families,  drawn  into  par¬ 
ticular  communities,  and  all  united  as  by  a  common 
league  into  one  system  or  body,  whose  members  feel 
and  sympathise  one  with  another.  By  this  admirable 
adjustment  of  tlie  constitution  of  man  to  his  state,  and 
the  gradual  evolution  of  his  powers,  order  is  main¬ 
tained,  society  upheld,  and  liuman  life  filled  with  that 
variety  of  passion  and  action  wliicli  at  once  enliven 

and  diversify  it.  .The  dil•ec^ 

This  is  a  short  sketch  of  the  principal  movements  ot  j„g  j,o,vcr. 

the 


Parti.  MORAL  PHILOSOPHY.  365 


'0('^^all  tlic  human  mind.  Act  these  movements  arc  not  tlie 
an<l  whole  of  man  ;  they  impel  to  action,  l)ut  do  not  direct 
Coniiex-  jt .  nued  a  rtgiilator  to  guide  their  motions,  to 

,  measure  and  apply  their  forces  j  and  accordingly  they 
liave  one  that  naturally  xupcrintcnds  and  directs  their 
action.  We  are  conscious  of  a  principle  within  us, 
which  examines,  compares,  and  weighs  things;  notes 
the  dilTerences,  observes  the  forces,  and  foresees  the 
consequences,  of  alfections  and  actions.  Ey  this  power 
we  look  hack  on  past  times,  and  forward  into  futurity, 
gather  experiences,  estimate  the  real  and  compara¬ 
tive  value  of  objects,  lav  out  schemes,  contrive  means 
to  execute  them,  and  settle  the  whole  order  and  eco¬ 
nomy  of  life.  This  power  we  commonly  distinguish 
by  the  name  of  reason  or  7'c flection, ' i\\c  business  of 
which  is  not  to  suggest  any  original  notices  or  sen¬ 
sations,  but  to  canvass,  range,  and  make  deductions 
from  them. 

Thejudg-  intimately  conscious  of  another  principle 

iag  or  ap-  within  us,  which  approves  of  certain  sentiments,  pas- 
proving  sions,  and  actions,  and  disapproves  of  their  contraries, 
powers.  consequence  of  the  decisions  of  this  inward  judge, 

we  denominate  some  actions  and  principles  of  conduct 
ri^ht,  honest,  good;  and  others  wrong,  dishonest,  ill. 
The  former  excite  our  esteem,  moral  complacence,  and 
affection,  InTmediatcly  and  originally  of  tiicmsclves, 
without  regard  to  their  consequences,  and  whether 
thev  affect  our  interest  or  not.  The  latter  do  as  natu-. 
rally  and  necessarily  call  forth  our  contempt,  .sc&rw,  and 
aversion.  That  power  by  whleh  we  perceive  this  dil- 
ference  in  affections  and  actions,  and  feel  a  conse¬ 
quent  relish  or  dislike,  is  commonly  called  conscience  or 
the  moral  sense. 

That  there  is  such  a  power  as  this  in  the  mind  of 
every  man  of  sound  understanding,  is  a  fact  wliich 
cannot  be  controverted  ;  but  whether  it  be  an  instinc¬ 
tive  power,  or  the  result  of  early  and  deep-rooted 
associations,  has  been  long  and  ably  debated.  The 
question  is  of  importance  in  the  science  of  human  na¬ 
ture,  as  well  as  in  ascertaining  the  standard  of  practi¬ 
cal  virtue  ;  but  to  us  it  appears  that  the  contending 
parties  have  carried  their  respective  opinions  to  danger¬ 
ous  extremes. 

When  it  is  affirmed,  as  it  sometimes  has  been;  that 
reason  has  nothing  to  do  in  ethical  science,  but  that  in 
every  possible  situation  our  duty  is  pointed  out  and 
the  performance  of  it  enforced  by  mere  sentiment,  the 
consequence  'seems  to  be,  that  virtue  and  vice  are  no¬ 
thing  permanent  in  themselves,  hut  change  their  na¬ 
ture  according  to  local  circumstances.  Certain  it  is, 
that  sentiment  has  in  similar  situations  approved  of  very 
different  practices  in  different  ages  and  different  na- 
\n  attemptf'or.s.  At  present  this  sentiment  in  Europe  approves  of, 
to  prove  the  universal  practice  of  justice,  and  of  parents  protect- 
Ihat  wc  j„g  children,  whether  well  or  ill  formed,  whether 
natureno*  o*’  weak  :  but  in  Sparta  we  know  that  theft, 

»Ufh  if  dexterously  practised,  was  approved,  and  not  unfre- 
powers.  quently  rewarded  ;  and  that  the  exposition  of  lame  and 
deformed  children  was  not  only  permitted,  but  abso¬ 
lutely  enjoined.  There  is  nothing  whitli  our  conscience 
or  moral  sense  condemns  with- greater  severity,  or  views 
as  a  crime  of  a  deeper  dye,  than  children’s  unkind 
ti-eatment  of  their  aged  parents  ;  yet  there  are  savagi"-, 
among  whom  instincts  of  all  kinds  ought  to  prevail  in 
greater  purity  than  in  civilized  nations,  ivhosc  moral 


sense  permits  them  to  put  their  aged  and  decrepid  pa-  Of  Man 
rents^to  death.  Jf  this  sense  be  instinctive,  and  the  and  lii^ 
sole  judge  of  right  and  wrong,  how  comes  it  to  decide 

so  diHerently  on  the  same  line  of  conduct  in  different,  _ , 

ages  and  distant  countries  ?  'Ihe  Instinct  of  brutes,  in 
sluillur  circumstances,  prompt  uniformly  to  similar  ac¬ 
tions  in  every  age  and  in  every  region  wheic  the  spe¬ 
cies  is  found  ;  and  the  external  senses  of  man  aflord 
in  all  nations  the  same  unvaried  evidence  concerning 
their  respective  objects.  To  these  observations  wc  may 
add,  that  instincts  must  be  calculated  for  tlie  state  ot 
nature,  whatever  that  state  may  be,  and  therefore  can 
not  be  supposed  capable  of  directing  our  steps  through 
all  the  labyrinths  of  polished  society,  in  whleh  duties 
are  to  be  performed  that  in  a  state  cf  nature  would 
never  have  been  thought  of. 

Eut  though  for  these  reasons  it  is  apparent  that 
mere  sentiment,  wliether  called  conscience  or  the  mo¬ 
ral  sense,  would  alone  he  a  very  unsafe  guide  to  virtue 
in  every  individual  case  that  may  occur,  wc  think  that 
those  who  resolve  all  such  sentiment  into  habit  and 
the  effect  of  education,  without  giving  any  part  of  it 
to  nature,  advance  an  opinion  which  is  equally  ill- 
founded  and  not  less  dangerous.  Iherc  are,  indeed, 
men  who  affirm  that  all  benevolence  is  hypocrisy, 
friendship  a  cheat,  public  spirit  a  farce,  fidelity  a  snari' 
to  procure  trust  and  confidence  ;  and  that  while  all  ot 
us  at  bottom  pursue  only  our  private  interest,  we  wear 
those  fair  disguises,  in  order  to  put  those  off  their 
guard  with  w’hom  wc  have  to  deal,  and  to  expose 
tJicm  the  more  to  our  wiles  and  machinations.  Others 
again,  loo  virtuous  to  accuse  themselves  and  all  man¬ 
kind  of  direct  knavery,  yet  insist,  that  whatever  affec¬ 
tion  one  may  feel,  or  imagine  he  feels,  for  others,  no 
passion  is  or  can  be  disinterested  ;  that  the  most  gene¬ 
rous  friendship,  however  sincere,  is  only  a  modification 
of  self-love';  and  that  even  unknown  to  ourselves  w»* 
seek  only  our  own  gratification,  while  we  appear  the 
most  deeply  engaged  in  schemes  for  the  liberty  and  hap¬ 
piness  of  mankind. 

Surely  the  mildest  of  these  representations  is  an 
exaggerated  picture  of  the  selfishness  of  man.  Self- 
love  is  indeed  a  very  powerful  as  well  as  an  essential 
principle  in  human  nature;  but  lliat  we  have  likewise 
an  instinctive  principle  of  benevolence,  which,  without 
any  particular  regard  to  our  own  interest,  makes  us  feel 
pleasure  in  the  happiness  ot  other  men,  is  a  fact  wliich 
wc  think  admits  of  very  complete  proof,  for,  asMr 
Ilume  well  argues,  “  when  a  man  grieves  for  a  friend 
who  could  be  of  no  service  to  him,  but  on  the  contrary 
stood  in  need  of  his  constant  patronage  and  protec¬ 
tion,  liow'  IS  it  possible  to  suppose  that  such  passionate 
tenderiU'SS  arises-  from  self-interest,  which  has  no  lo 
foundation  in  nature  ?  AMiat  interest  (asks  the  same  Kxuimnra. 
deep  thinker)  can  a  fond  mollicr  have,  in  view,  who"'“* 
loses  her  health  by  her  assiduous  attendance  on  her  sick 
child,  and  afterwards  languishes  and  dies  of  grief  when 
freed  by  its  deatfi  from  tlie  slavery  of  attendance  ? — 

JIave  we  no  satisfaeliou  (continues  he)  in  one  mau’s 
company  above  another’s,  and  no  desire  of  tlu*  welfare 
of  our  friend,  « veil  though  absence  or  death  hould 
prevent  Us  from  all  participation  in  it?  Or  what  is 
it  commoiilv  that  gives  u.-  any  participation  in  it,  even 
while  alive  and  present,  but  our  afl'ection  and  regard  to 
him  Nor  is  it  to  contcinporuries  and  individual.- 

alotic, 
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Of  Man  alone,  that,  imlependcnt  of  all  interest,  we  feel  a  bene- 
and  his  volent  attachment.  We  constantly  bestow  praise  on 
Conncx-  actions  calculated  to  promote  the  sfood  of  mankind, 

lonSa  •  ^  ^  »  •  ' 

■  ^  .  though  performed  in  ages  very  distant  and  in  countries 

most  remote  5  and  lie  who  was  the  author  of  such  ac¬ 
tions  is  the  object  of  our  esteem  and  afiection.  There 
is  not  perliaps  a  man  alive,  however  selfish  in  bis  dispo¬ 
sition,  who  does  not  applaud  the  sentiment  of  that  em¬ 
peror,  who  recollecting  at  supper  that  he  had  done 
nothing  in  that  day  for  any  one,  exclaimed  with  regret, 
that  the  day  had  been  lost  !  yet  the  utmost  subtility  of 
imagination  can  discover  no  appearance  of  interest  that 
U'c  can  have  in  the  generosity  of  Titus,  or  find  any  con¬ 
nexion  of  our  present  happiness  with  a  character  remo¬ 
ved  so  far  from  us  both  in  time  and  in  place.  But,  as 
Mr  Hume  ju.stly  observes.  If  we  even  feign  a  character 
consisting  of  all  the  most  generous  and  beneficent  quali¬ 
ties,  and  gTve  instances  in  which  these  display  them¬ 
selves,  after  an  eminent  and  most  extraordinary  manner, 
for  the  good  of  mankind,  we  shall  instantly  engage  the 
esteem  and  approbation  of  all  our  audience,  who  will 
never  so  much  as  inquire  in  what  age  or  country  the  ac¬ 
complished  person  lived. 

These  are  facts  which  cannot  be  controverted  j  and 
they  are  wholly  unaccountable,  If  there  be  not  in  hu¬ 
man  nature  an  instinctive  sentiment  of  benevolence  or 
sympathy  which  feels  a  disinterested  pleasure  in  the 
iiappincss  of  mankind.  But  an  end  in  which  we  feel 
pleasure  ive  are  naturally  prompted  to  pursue  j  and 
therefore  the  same  sentiment  impels  every  man,  with 
greater  or  less  force,  to  pro.mote  the  happiness  of  other 
men,  which  hv  means  of  it  becomes  in  reality  his  own 
good,  and  is  afterwards  pursued  from  the  combined 
motives  of  benevolence  and  self-cnjoymcnt.  For  in 
obeying  this  sentiment  we  all  feel  an  Inward  complacency, 
sclj-upprohatiov ,  or  consciousness  of  U'orih,  or  merit  ; 
and  in  disobeving  it,  which  cannot  he  done  hut  with 
reluctance,  we  feel  remorse,  or  a  consciousness  of  t/ii- 
ivort/iiness  or  demerit.  It  appears,  however,  from  his¬ 
tory,  that  the  sentiment,  its  it  is  instinctive,  points  only 
to  the  good  of  mankind,  without  informing  us  how 
that  good  is  to  be  promoted.  Tlie  means  proper  for 
this  purpose  must  be  discovered  by  reason;  and  when 
they  are  brouglit  into  view,  tills  sentiment,  conscience,  or 
moral  sense,  instantly  shows  us  that  it  is  our  duty  to 
pursue  tlifein. 

to  orH-  Hence  we  sec  how  different  lines  of  conduct  may  in 
iiate  in  the  similar  circumstances  be  approved  eff  as  virtuous  in  dif- 
objectoi-'s  ferent  nations.  AVheu  the  Spartan  exposed  his  sickly 
Sie*^mcnt  deformed  child,  and  when  the  savage  put  his  aged 
of  those  parents  to  death,  neitlier  of  them  erred  from  want  of 
powers;  sentiment,  or  from  having  sentiments  originally  dilfer- 
ent  from  ours.  Their  errors  re.sulted  from  a  defect  in 
reasoning.  Tliey  both  Imagined  that  they  were  obey¬ 
ing  the  law  of  benevolence  by  preventing  misery  ;  for 
a  weak  and  deformed  person  was  very  ill  qualified  to 
exist  with  any  degree  of  comfort  under  the  military 
constitution  of  Sparta,  where  all  were  soldiers,  and 
under  the  necessity  of  enduring  the  gi'catest  hard- 
sliips  ;  and  in  a  state  where  the  people  have  no  fixed 
habitations,  and  where  the  chase  supplies  even  the  ne¬ 
cessaries  of  life,  an  aged  and  infirm  person  is  in  danger 
of  perishing  tlirough  hunger,  by  one  of  the  cruellest 


and  most  lingering  of  deaths.  The  theft  allowed  in  of  Man 
Sparta,  if  theft  it  may  he  called,  was  a  still  less  devia-  and  his 
tion  from  the  instinctive  law  of  benevolence.  Boys  t'onnex- 
were  taught  to  slip  as  cumiingly  as  they  could  into  the . 
gardens  and  public  halls,  in  order  to  steal  away  herbs 
or  meat ;  and  if  they  were  caught  in  the  fact,  they  were 
punished  for  their  want  of  dexterity.  This  kind  of 
theft,  since  it  was  authonzed  by  the  law  and  the  con¬ 
sent  ot  the  citizens,  was  no  robbery  ;  and  the  intention 
of  the  legislator  in  allowing  it,  was  to  inspire  the  Spar¬ 
tan  youth,  who  were  all  designed  for  war,  with  the 
greater  boldness,  subtlety,  and  address  ;  to  inure  them 
betimes  to  the  life  of  a  soldier  ;  and  to  teacli  them  to 
shift  for  themselves,  and  to  live  upon  littkr  That  the 
Spartan  legislator  did  wrong  in  giving  his  countrymen 
a  constitution,  of  which  .successful  war  was  the  ulti¬ 
mate  object ;  and  that  savages,  rather  tlian  kill  their 
aged  parents,  or  sufl’er  them  to  die  of  hunger,  ought 
to  cultivate  the  ground,  and  abandon  the  chase ;  is 
readily  granted  :  but  the  faults  of  the  one  as  well  as 
ol  the  other  arose  not  I'rom  any  improper  decision  of 
the  moral  sense,  but  from  a  defect  in  their  reasoning 
powers,  which  were  not  able  to  estimate  the  advantages 
and  disadvantages  of  diflerent  modes  of  life.  In  moral 
decisions,  therefore,  conscience  and  reason  arc  aiding 
to  each  other.  The  former  principle,  wlien  separated 
from  the  latter,  Is  defective,  enjoining  only  the  good  of 
mankind,  hut  unable  to  point  out  the  means  by  which  it 
can  he  most  effectually  promoted  ;  and  the  latter  prin¬ 
ciple,  wlien  separated  from  the  former,  only  directs  a 
man  to  do  wliat  is  most  prudent,  but  cannot  give  him  a 
conception  of  duty. 

"Jliese  two  powers  of  7'eason  and  conscience  arc  ev'i-whicii  are 
dently  principles  diflerent  in  nature  and  kind  from  the^hflerent  ii 
passions  and  afl'ections.  For  the  passions  are  mere_ybrc<’|^.“'^“'^? 
or  power,  h/ind  impulses,  acting  violently  and  without 
choice,  and  ultimately  tending  each  to  their  respective  sions  and 
objects,  without  regaid  to  the  interest  of  the  others,  afi'ections. 
or  of  the  whole  system.  Whereas  the  directing;  and 
judging  powers  distinguish  and  ascertain  the  different 
forces,  mutual  proportions  and  relations,  which  the 
passions  bear  to  each  other,  and  to  the  whole  ;  recog¬ 
nize  their  several  degrees  of  merit,  and  judge  of  tlie 
whole  temper  and  conduct,  as  they  respect  either  the 
individual  or  the  species;  and  are  capable  of  directing 
or  restraining  the  blind  impulses  of  passion  in  a  due 
consistency  one  ivith  the  other,  .and  a  regular  subordi¬ 
nation  to  the  whole  system. 

This  is  some  account  of  the  const  ilucTit  principles  of  Division  0 
oiir  nature,  which,  according  to  their  diflerent  mix-h*“^ 
tures,  degrees,  and  ju'oportions,  mould  our  character^*''*'*” 
and  sway  our  conduct  in  life.  In  reviewing  that  large 
train  of  aflections  which  fill  up  the  diflerent  stagvs  of 
human  life,  we  perceive  this  obvious  distinction  among 
them  ;  that  some  of  them  respect  the  good  of  the  in¬ 
dividual,  and  othcr.s  carry  ns  beyond  ourselves  to  the 
good  of  the  species  or  kind.  'J'he  I’ormer  have  thereforo 
been  cnWcA  private,  and  the  VAX  tvr  public  affections.  Of 
tlie  first  sort  are  hve  oj  life,  of  phusvre,  of  poiocr,  and 
the  like.  Of  the  last  nre  co??>passion,  gratitude,  friend.- 
ship,  naHircd  affection,  and  the  like.  Of  dao  private  pas¬ 
sions  (d),  some  respect  merely  the  .security  oxvS.  defence, 
of  tlie  creature,  such  as  resentment  and  fear;  whereas 

others 


(d)  Here  we  use  passions  and  afl'ections  without  distinction.  Their  difference  will  he  marked  afterwards. 
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others  aim  at  seme  positive  advantage  or  good,  as  ivealt/i, 
ease,  fame.  The  former  sort,  therefore,  because  of  this 
difl'erence  of  objects,  may  be  termed  defensive  passions. 
These  answer  to  our  dangers,  and  prompt  us  to  avoid 
them  if  we  can,  or  boldly  to  encounter  them  when  we 
cannot. 

Tlie  other  class  of  private  passions,  which  pursue 
pj'ivate  positive  good,  may  be  called  appetitive.  How¬ 
ever,  we  shall  still  retain  the  name  of  private  in  con¬ 
tradistinction  to  the  defensive  passions.  Man  has  a 
great  variety  of  w'ants  to  supply,  and  is  capable  of 
many  enjoyments,  according  to  the  several  periods  of 
his  life,  and  the  different  situations  in  which  he  is  pla¬ 
ced.  To  these  therefore  a  suitable  train  of  pnvate  pas¬ 
sions  correspond,  which  engage  him  iu  the  pursuit  of 
whatever  is  necessary  for  his  subsistence  or  welfare. 

Oax  public  or  social  affections  are  adapted  to  the  se¬ 
veral  social  connexions  and  relations  which  we  bear  to 
othci'S,  bv  making  us  sensible  of  their  dangers,  and  in- 
teresting  us  in  their  wants,  and  so  prompting  us  to  se¬ 
cure  them  against  one  and  supply  the  other. 

This  Is  the  first  step  then  to  discover  the  duty  and 
destination  of  man,  the  having  analyzed  the  principles 
of  which  he  is  composed.  It  is  necessary,  in  the  next 
place,  to  consider  in  what  order,  proportion,  and  mea¬ 
sure,  of  those  inward  principles,  virtue,  or  a  sound  mo¬ 
ral  temper  and  right  conduct,  consists  ;  that  we  may 
jliscover  vihenct  moral obligatum  arises. 

Ch/.p.  II.  Of  Duty,  or  Moral  Obligation. 
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wrong,  leaves  us  quite  unguarded,  and  tends  to  sink  of  Moral 
the  mind  into  a  passive  enervated  tameness.  There- Obligation, 
fore,  “  to  keep  the  defensive  passions  duly  propor- 
tioned  to  our  dangers,  is  their  natural  pitch  and  te- 
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It  is  by  the  end  or  design  of  any  power  or  movement 
that  wc  must  direct  its  motions,  and  estimate  the  degree 
of  force  necessary  to  its  just  action.  If  it  want  the  force 
requisite  for  the  obtaining  its  end,  we  reckon  it  defec¬ 
tive  j  if  it  has  too  much,  so  as  to  be  carried  Inyond  it, 
we  say  It  is  overcharged  ;  and  in  either  case  it  is  im¬ 
perfect  and  ill  contrived.  If  it  has  just  enough  to 
reach  the  scope,  we  esteem  it  right  and  as  it  sliould  be. 
Let  us  apply  this  reasoning  to  the  passions. 

Measure  of  The  defence  and  security,  oi  the  individual  being  the 
the  defen-  aim  of  the  defensive  passions,  that  security  and  defence 
sivc  pas-  niust  be  the  measure  oi  t\\e\v  strength  ox  indulgence.  If 
they  are  so  weak  as  to  prove  insufficient  for  that  end, 
or  if  they  carry  us  beyond  it,  i.  e.  raise  unnecessary  com¬ 
motions,  or  continue  longer  than  is  ntcdfni,  they  are 
unfit  to  answer  their  oiiginal  dcsigrr,  and  therefore  are 
in  an  unsound  and  unnatural  state.  The  exercise  of 
fear  or  of  resentment  has  nothing  desirable  in  it,  nor 
can  wc  give  way  to  either  without  painful  sensations. 
Mithout  a  certain  degree  of  them,  we  are  naked  and 
exposed.  ith  too  high  a  proportion  of  them,  we 
an:  miserable,  and  often  injurious  to  others.  Tims 
cowardice  or  timidity,  which  is  the  excess  ol  iear,  in¬ 
stead  of  saving  ns  In  danger,  gives  it  too  lormidablo  an 
appearance,  makes  us  incapable  of  attending  to  tbe 
best  means  of  preservation,  and  disarms  us  of  courage, 
our  natural  armour.  Fwl  hardiness,  which  is  the  want 
of  a  due  measure  of  fear,  leads  us  heedlessly  into  dan¬ 
ger,  and  lulls  us  into  a  pernicious  security.  Revenge, 
i.  e.  excessive  resentment,  by  the  violence  of  its  commo¬ 
tion,  robs  us  of  that  presence  of  mind  which  is  often  the 
best  guard  against  injury,  and  inclines  us  to  pursue  the 
aggressor  with  more  sevtrity  than  silf-dclence  requires. 
Rusillanimity,  or  the  want  of  a  just  indignation  against 


The  private  passions  lead  us  to  pursue  some  positive  Measure  of 
species  of  private  good  :  that  good  therefore  which  is’^be  private 
the  object  and  end  of  each  must  be  the  measure  of  their 
respective  force,  and  direct  their  operation.  If  they 
are  too  weak  or  sluggish  to  engage  us  in  the  pursuit  of 
their  several  objects,  they  are  evidently  deficient ;  but 
if  they  defeat  their  end  by  their  impetuosity,  then  are 
they  strained  beyond  the  just  tone  of  nature#  Thus 
vanity,  or  an  excessive  passion  for  applause,  betrays  into 
sucb  meannesses  and  little  arts  of  popularity,  as  make 
us  forfeit  the  honour  we  so  anxiously  court.  On  the 
ether  hand,  a  total  indifference  about  the  esteem  of  man¬ 
kind,  removes  a  strong  guard  and  spur  to  virtue,  and 
lays  the  mind  open  to  the  most  abandoned  prosecutions. 

Therefore,  “  to  keep  our  private  passions  and  desires 
proportioned  to  our  ivants,  is  the  just  measure  and 
pitch  of  this  class  of  affections.” 

The  def  nsive  and  private  passions  do  all  agree  incompara- 
general,  in  their  tendency  or  conduciveness  to  the  iu-  tivc  force, 
terest  or  good  of  the  individual.  Therefore,  when 
there  is  a  collision  of  interest,  as  may  sometimes  hap¬ 
pen,  that  aggregate  of  good  or  happiness,  which  is  com¬ 
posed  of  the  particular  goods  to  which  they  respec¬ 
tively  tend,  must  be  the  common  standard  by  which 
their  of  strength  are  to  be  measured; 

that  is  to  say,  if  any  of  them,  in  the  degree  in  which 
they  prevail,  arc  incompatible  with  the  greatest  aggre¬ 
gate  of  good  or  most  extensive  interest  ol  the  indivi¬ 
dual,  then  are  they  unequal  and  disproportionate.  I'or 
in  judgingof  aparticular  or  constitution  ol  powci’s, 

wc  call  that,  the  supreme  or  principal  end,  in  whiih  the 
aims  of  the  several  parts  or  powers  coincide,  ami  to. 
which  they  are  subordinate  •,  and  reckon  them  in  due- 
proportion  to  each  other,  and  right  with  regard  to  the 
whole,  wlien  they  maintain  that  subordination  ol  sub¬ 
serviency.  'riierefore,  “  to  proportion  our  dclensive 
and  private  passions  in  such  measure  to  our  dangers 
and  wants  as  best  to  secure  the  indivlrlual,  and  obtain 
tbe  greatest  aggregate  of  private  good  or  happiness,  is  . 
their  just  balance  or  comparative  standard  in  case  of 
competition.” 

In  like  manner  as  the  public  ox  social  afl.cikms  point  vicniurc  of 
at  the  good  of  others,  that  good  must  be  the  mi  asure  tlic  public 
of  their  force.  M  hen  a  particular  .social  affection,  as  “Uvetious. 
gratitude,  or  frit  ndship,  which  belongs  to  a  particular 
social  conntxion,  viz.  that  of  a  hencfactor,  or  ol  ii  friend, 
is  too  feeble  to  make  us  act  the  grateful  or  friendly  part, 
that  affection,  being  insufficient  to  answer  its  end,  i-. 
defective  and  unsound.  If  on  tb<-  other  hand,  a  parti¬ 
cular  passion  of  this  clas.s  counteract  or  delt  at  the  inte¬ 
rest  it  is  designed  to  promote,  by  its  violence  or  dis¬ 
proportion,  then  is  that  passion  excessive  and  irregular. 

'I'luis  natural  afection,\i\\.  degem  rati  ■  intoa  passionate 
fornlncs-s,  not  only  hinders  the  parents  from  judging 
coolly  of  the  interest  of  their  offspring,  but  otteii 
leads  them  into  a  mpst  partial  and  pcriiiiious  indul¬ 
gence.  m 

As  cverv  kind  affiction  points  at  the  gooii  of  its(ol  i»iia  .f 
particular  object,  it  Is  possible  there  may  sonielLim-s  Im  e- >sl  .iCVc 
a  collision  cf  interests  or  gooiLs.  Thus  the  n  gard  due**'^’"*- 
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Of  Moral  to  a  friend  may  interfere  -with  that  which  we  owe  to 
Obligation,  a  community.  In  such  a  competition  of  interests,  it  is 
^  evident-  that  the  greatest  is  to  be  chosen  j  and  that  is 
the  jrreatest  interest  wliich  contains  the  greatest  sum  or 
aggregate  of  public  good,  greatest  in  quantity  as  well  as 
duration.  This  then  is  the  common  standard  by  which 
the  respective  ibrees  and  subordinations  of  the  social 
affections  must  be  adjusted.  Therefore  wc  conclude 
that  “  this  class  of  affections  are  sound  and  regular 
when  they  prompt  us  to  pursue  the  interest  of  indivi¬ 
duals  in  an  entire  consistency  with  the  •publie  good  or 
in  other  words,  “  when  they  are  duly  proportioned 
to  the  dangers  and  wants  of  others,  and  to  the  va¬ 
rious  7'elations  in  which  wc  stand  to  individuals  or  to 
society." 

Thus  we  have  found,  by  an  induction  of  particulars 
the  natural  pitch  or  tenor  of  the  different  orders  of  affec¬ 
tion,  considered  apart  by  themselves.  Now,  as  the  t'/V’- 
tue  or  perfection  of  every  creature  lies  in  following  its 
nature,  or  acting  suitably  to  the  just  proportion  and 
Jiarmony  of  its  several  powers-,  therefore,  “  the  VIR¬ 
TUE  of  a  creature  endowed  with  such  affections  as  man 
must  consist  in  observing  or  acting  agrecaWy  to  their 
natural  pitch  and  tenor." 

Balance  of  flut  as  there  are  no  Independent  affections  in  the 
aflection.  fabric  of  the  mind,  no  passion  that  stands  by  itself 
without  some  relation  to  the  rest,  we  cannot  pronounce 
of  any  one,  considered  APART,  that  it  is  either  too  stj-ong 
or  too  7veak.  Its  strength  and  just  proportion  must  be 
measured  not  only  by  its  subserviency  to  its  own  im¬ 
mediate  end,  but  by  the  respect  it  bears  to  the  whole 
system  of  affections.  Therefore  we  say  a  passion  is  too 
strong,  not  only  when  it  defeats  its  own  end,  but  when 
it  impairs  the  force  of  other  passions,  which  arc  equally 
necessai-v  to  form  a  temper  of  mind  suited  to  a  certain 
economy  or  state;  and  too  weak,  not  merely  on  account 
of  its  insufficiency  to  answer  its  end,  hut  because  it 
cannot  sustain  its  part  or  office  in  the  balance  of  the 
whole  system.  Thus  the  love  of  life  may  be  too  strong 
when  it  takes  from  the  irgarcl  due  to  one’s  country, 
and  will  not  allow  one  bravely  to  encounter  dangers, 
or  even  death,  on  its  account.  Again,  The  love  of 
fame  may  be  too  weak  when  it  throw's  down  the 
fences  which  render  virtue  more  secure,  or  weakens 
the  incentives  which  make  it  more  -active  and  public 
sj)irited. 

l.imitsof  If  it  be  asked,  “  How  far  may  the  affections  towards 
private  af-  private  good  or  liapjriiiess  be  indulged  I"  One  limit 
jcc-iiuiis.  fixed  for  the  particular  indulgence  of  each, 

yi?..  their  subordination  to  the  common  aggregate  of 
good  to  the  j)ii\ate  system.  In  these  therefore  a  due 
reg-ard  is  always  sujrjxised  to  be  had  to  health,  reputa¬ 
tion,  fortune,  few  freedom  of  action,  the  unimpaired  exer¬ 
cise  of  reason,  the  calm  enjoyment  of  one's  self,  which 
are  all  j>i-i\ate  goods.  Another  limit  now  results  from 
the  balance  of  affection  just  named,  viz.  “  Tlie  security 
and  happiness  of  others  or,  to  express  it  more  gene¬ 
rally,  “  a  private  affection  may  be  safely  indulged, 
ivhen,  by  that  indulgence,  we  do  not  violate  the  obli¬ 
gations  which  result  from  our  higher  relations  oV  jniblic 
connexions.”  A  just  respect  therefore  being  had  to 
these  boundaries  which  nature  has  fixed  in  the  breast 
of  every  man,  what  should  limit  our  pursuits  of  private 
happiness  f  Is  nature  sullen  and  penurious?  or,  does 
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the  God  of  nature  envy  th^happiness  of  his  off-  of  Moral 
spring  ?  ^  Obligation 

Whether  there  is  ever  a  real  collision  of  interests 
between  the  publie  and  private  system  of  affections,  or  ^ 

the  ends  which  each  class  has  in  view,  will  be  after- interests, 
w-ards  considered  j  but  w'nere  there  is  no  collision, 
there  is  little  or  no  danger  of  carrying  either,  but 
especially  the  public  affections,  to  excess,  provided  both 
kinds  are  kept  subordinate  to  a  discreet  and  cool  sef- 
love,  and  to  a  calm  and  universal  benevolence,  w'hich 
principles  stand  as  guards  at  the  head  of  each  system. 

This  then  is  the  conduct  of  the  passions,  considered  Picsult. 
as  particular  and  separate  forces,  carrying  us  out  to 
their  respective  ends  j  and  this  is  their  balance  or  eco¬ 
nomy,  considered  as  compound  powers,  or  pow'ers  mu¬ 
tually  related,  acting  in  conjunction  towards  a  common 
end,  and  consequently  as  forming  a  system  or  whole.  47 

Now,  whatever  adjusts  ' or  maintains  this  ^a/a?2ce,  Sybordina. 
whatever  in  the  human  constitution  is  fonned  for 
7'ccting  the  passions  so  as  to  keep  them  from  defeating 
their  own  end  or  interfering  with  each  other,  must  be 
a  principle  of  a  superior  nature  to  them,  and  ought  to 
direct  their  measures  and  govern  their  projiortions. 

But  it  was  found  that  reason  or  reflection  is  such  a 
principle,  which  points  out  the  tendency  of  our  pas¬ 
sions,  w'elghs  their  influence  upon  private  and  public 
happiness,  and  shows  the  best  means  of  attaining  either. 

It  having  been  likewise  found  that  there  is  another 
directing  or  controlling  principle,  which  we  call  CON- 
sciEKCE  or  the  moral  sense,  which,  by  a  native  kind 
of  authority,  judges  of  affections  and  actions,  pronoun¬ 
cing  some  just  and  good,  and  others  tmjust  and  ill;  it 
follows,  that  the  passions,  which  arc  mere  impulse  or 
blind  forces,  are  principles  inferior  and  subordinate  to 
this  judging  faculty.  Therefore,  if  wc  would  follow 
the  order  of  nature,  i.  e.  observe  the  mutual  respects 
and  the  subordination  which  the  different -parts  of  the 
human  constitution  bear  one  to  another,  the  passions 
ought  to  be  subjected  to  the  direction  and  authority  of 
the  leading  or  controlling  principles.  48 

We  conclude,  therefore,  from  this  induction,  that  In  what  it 
the  constitution  or  just  economy  of  human  nature  con- 
sists  in  a  regular  subordination  ol ihc passions  and  affec¬ 
tions  to  the  authority  of  conscience  and  the  direction  of 
7'eason.  49  ‘ 

That  subordination  is  I'cgular,  when  the  proportion  Economyo 
formerly  mentioned  is  maint-ained  j  that  is  to  say, 

“when  the  defensive  passions  arc  kept  proportioned 
to  our  dangers;  when  the  private  passions  are  propor-^*'^*' 
tioned  to  our  wants;  and  when  the  public,  affections 
-ai-e  advipted  to  our  public  connexions,  and  proportioned 
to  the  wants  and  dangers  of  others.”  »\  5® 

But  the  natural  state,  or  the  sound  and  vigorous  com- 
stilution  of  any  creature,  or  the  economy  of  il-*» 

])ow'ers,  wc  call  its  health  and  perfection ;  and  the  acting^  ‘ 

agreeably  to  these,  its  virtue  or  goodness.  Therefore, 

“  the  heatlh  and  perfection  of  man  must  lie-  in  the 
aforesaid  supremacy  of  conscience  and  I'casoii,  and  in  the 
subordination  of  the  j)assIons  to  their  authority  and  di- 
rcciion.  And  his  virtue  or  goodness  must  consist  in  act¬ 
ing  agreeably  to  that  order  or  economy." 

'i'hat  such  an  ornament  of  the  mind,  and  such  allow  con- 
conduct  of  its  powers  and  jiassions,  will  stand  the  test 
of  reason,  cannot  admit  of  any  dispute.  For,  upon  jv  *■“ 
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Of  Moral  examination  into  the  consequences  of  things,  or 
Obligation,  the  relations  and  aptitudes  of  means  to  ends,  reason  evi- 
'<lently  demonstrates,  and  experience  coxArms  it,  that, 
“  to  have  our  defensive  passions  duly  proportioned  to 
our  dajigers,  is  the  surest  way  to  avoid  or  get  clear  of 
them,  and  obtain  the  security  we  seek  after. — To  pro¬ 
portion  our  private  passions  to  our  wants,  is  the  best 
means  to  supply  them  j — and,  to  adapt  our  public  af¬ 
fections  to  our  social  relations,  and  the  good  of  others,  is 
the  most  effectual  method  of  fulfilling  the  one,  and  pro¬ 
curing  the  other."  In  this  sense,  therefore,  virtue  may 
be  said  to  be  a  “  conduct  conformable  to  reason,"  as  rea¬ 
son  discovers  an  apparent  aptitude,  in  such  an  order  and 
economy  of  powers  and  passions,  to  answer  the  end  for 
which  they  are  naturally  formed. 
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If  the  idea  of  moral  obligation  is  to  be  deduced  mere- 


betweenaf-Iy  from  this  aptitude  ov  connexion  between  certain  pas- 
Tections  slons,  or  a  certain  order  and  balance  of  pa.ssions  and 
and  ends,  certain  ends  obtained  or  to  be  obtained  by  them,  then 
«f  recsow  or  reflection,  which  perceives  that  aptitude  or 

obligation,  connexion,  the  proper  judge  of  moral  obligatioTi ;  and 
on  this  supposition  it  may  be  defined,  as  hath  been 
done  by  some,  the  connexion  between  the  affection  and 
the  end,  or,  which  Is  the  same  thing,  between  the  ac¬ 
tion  and  the  motive ;  for  the  end  is  the  motive  or  the 
final  cause,  and  the  affection  is  the  action,  or  Its  imme¬ 
diate  natural  cause.  A  man,  from  mere  self-love, 
may  be  induced  to  fulfil  that  obligation  which  is  found¬ 
ed  on  the  connexion  between  the  defensive  passions  and 
their  ends,  or  the  private  passions  and  their  ends  ;  be¬ 
cause  in  that  case  his  own  interest  will  prompt  him  to 
indulge  them  in  the  due  proportion  required.  But  if 
lie  has  no  affections  which  point  beyond  himself,  no 
principle  but  self-love,  or  some  subtle  modification  of  it, 
what  shall  interest  him  in  the  happiness  of  others, 
where  there  Is  no  connexion  between  it  and  his  own.? 
or  what  sense  can  he  have  of  moral  obligation  to  pro¬ 
mote  it  ?  Upon  this  scheme,  therefore,  without  public 
or  social  affection,  there  could  be  no  motive,  and  con¬ 
sequently  no  moral  obligation,  to  a  beneficent  disinte¬ 
rested  conduct. 

But  if  the  mere  connexion  between  certain  passions 
or  a  certain  order  of  passions,  and  certain  ends,  is 
what  constitutes  or  gives  us  the  Idea  o\  moral  obliga¬ 
tion,  then  why  may  not  the  appositeness  of  any  temper 
or  conduct,  nay,  of  any  piece  of  machinery,  to  obtain 
its  end,  form  an  equally  strict  moral  obligation?  for  the 
connexion  and  aptitude  are  as  strong  and  invariable  in 
the  latter  instances  as  in  the  former.  But  as  this  is 
confounding  the  most  obvious  differences  of  things,  we 
must  trace  the  idea  of  moral  obligation  to  another  and  a 
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more  natural  source. 

Let  us  appeal,  therefore,  to  our  Inmost  sense  and 
experience,  “  how  we  stand  affected  to  those  different 
sets  of  passions.  In  the  ju^t  measure  and  balance  of 
which  we  found  a  right  temper  to  consist.”  For  this  is 
entirely  a  matter  of  experience,  in  which  we  must  ex¬ 
amine,  as  in  .my  other  natural  inquiry,  “  what  are  the 
genuine  feelings  and  operations  of  nature,  and  whataf- 
lections  or  symptoms  of  them  appear  in  the  given  in¬ 
stance.” 

The  defensive  passions,  as  anger  and  far,  give  us 
rather  pain  than  pleasure,  vet  wc  cannot  help  teehng 
them  when  provoked  by  injury,  or  exposed  to  harm. 
We  account  the  creature  imperfect  that  wants  them, 
VoL.  XIV.  Part  [. 


because  they  are  necessary  to  his  defence.  Nay,  we  Of  Moral 
should  in  some  measure  condemn  ourselves,  did  we  Obligation, 
want  the  necessary  degree  of  resentment  and  caution. 

But  if  our  resentment  exceeds  the  wrong  received,  or 
our  caution  the  evil  dreaded,  we  then  blame  ourselves 
for  having  overacted  our  part.  Tliercfore,  while 
we  are  in  danger,  to  be  totally  destitute  of  them,  we 
reckon  a  blameable  defect,  and  to  feel  them  in  a  just, 
i.  e.  necessary  measure,  we  appt'ovc,  as  suited  to  the 
nature  and  condition  of  such  a  creature  as  man.  But 
our  security  obtained,  to  continue  to  indulge  them,  we 
not  only  disapprove  as  hurtful,  but  condemn  as  unmanly, 
unbecoming  and  mean-spirited :  Nor  will  such  a  conduct 
afford  any  self-approving  joy  when  we  coolly  reflect 
upon  it. 

With  regard  to  the  private  passions,  such  as  love  of  why  the 
life,  pleasure,  ease,  and  the  like,  as  these  aim  at  pri-  priraie. 
vate  good,  and  are  necessary  to  the  perfection  and 
happiness  of  the  individual,  we  should  reckon  any 
creature  defective,  and  even  blameable,  that  was  desti¬ 
tute  of  them.  Thus,  we  condemn  the  man  who  impru¬ 
dently  ruins  his  fortune,  impairs  his  health,  or  exposes 
his  life ;  we  not  only  pity  him  as  an  unfortunate  crea¬ 
ture,  but  feel  a  kind  of  moral  indignation  and  contempt 
of  him,  for  having  made  himself  such.  On  the  other 
hand,  though  a  discreet  self-regard  does  not  attract  our 
esteem  and  veneration,  yet  we  approve  of  it  in  some 
degree,  in  a  higher  and  different  degree  from  what 
we  would  regard  a  well-contrived  machine,  as  necessary 
to  constitute  a  finished  creature,  nay,  to  complete  the 
virtuous  character,  as  exactly  suited  to  our  present  in¬ 
digent  state.  There  are  some  passions  respecting  pri¬ 
vate  good,  towards  which  we  feel  higher  degrees  of 
approbation,  as  the  love  of  knowledge,  of  action,  of  ho¬ 
nour,  and  the  like.  We  esteem  them  as  marks  of  aa 
ingenious  mind  ;  and  cannot  help  thinking  the  charac¬ 
ter  in  which  they  are  wanting  remarkably  stupid,  and 
in  some  degree  immoral. 

With  regard  to  the  social  affections,  as  compassion.  Why  the 
natural  uffiction,  friendship,  benevolence,  and  the  like,  public, 
we  approve,  admire,  and  love  them  in  ourselves,  and, 
in  all  in  whom  we  discover  them,  with  an  esteem  and 
approbation,  if  not  different  in  kind,  yet  surely  far  su¬ 
perior  in  degree,  to  what  we  feel  towards  llie  other  pas¬ 
sions.  These  we  reckon  necessary,  just,  and  excellent¬ 
ly  fitted  to  our  structure  and  state  j  and  the  ereaUire 
which  wants  them  we  call  defective,  ill-constituted,  a 
kind  of  abortion.  But  the affections  wc  esteem 
as  self-worthy,  originally  and  eternally  amiable. 

But  among  the  social  affections  we  make  an  obvious 
and  constant  distinction,  viz.  between  those  pnrticul.arbctwieii 
passions  which  urge  us  with  a  sudden  violence,  and  im- vthcmeni 
easy  kind  of  sensation,  to  pursue  the  f^d  of  their  re- 
spectis'e  objects,  .as  pity,  natural  afflction,  and  the  liki- ; 
and  those  calm  dispassionate  affections  and  desires  wbieli 
prompt  us  more  steadily  and  uniformly  to  pminote  the 
happiness  of  others.  The  former  we  generally  call  pas¬ 
sions,  to  distinguish  them  from  the  other  sort,  which  ^ 
more  commonly  by  the  name  of  ajfi  ctions,  or  calm  de¬ 
sires.  The  first  kind  we  approve  indeed,  and  delight 
in  ;  but  wr  feel  still  higher  degrees  of  approliation  and 
moral  cnmplace  nre  towards  the  last,  and  towards  all  li¬ 
mitation  of  the  particular  inYtinets,  by  the  principle  of 
tinivtrsal  bencrolenre.  'l'h«  more  obji  ct-.  the  calm  af¬ 
fections  take  in,  and  tlic  worthier  thi  -c  are,  tbcir  dir- 
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nity  rises  in  proportion,  and  with  this  our  approbation 
keeps  an  e.Kact  pace.  A  character,  on  the  other  hand, 
which  is  quite  divested  of  these  public  affections,  which 
feels  no  love  for  the  species,  but  instead  of  it  entertains 
malice,  rancour,  and  ill  will,  we  reckon  totally  immo¬ 
ral  and  unnatural. 

Such  then  are  the  sentiments  and  dispositions  we  feel 
when  these  several  orders  of  affections  pass  before  the 
mental  eye. 

Therefore,  “  that  state  in  which  we  feel  ourselves 
moved,  in  the  manner  above  described,  towards  those 
affections  and  passions,  as  they  come  under  the  mind’s 
review,  and  in  which  we  are,  instantaneously  and  inde¬ 
pendently  of  our  choice  or  vqlitlon,  prompted  to  a  cor¬ 
respondent  conduct,  we  call  a  state  of  moral  obligation.'" 
Let  us  suppose,  for  instance,  a  par-ent,  a  friend,  a  be- 
neiactor,  reduced  to  a  condition  of  the  utmost  Indigence 
and  distress,  and  that  it  is  in  our  power  to  give  them 
immediate  relief.  To  what  conduct  are  we  obliged? 
what  duty  does  nature  dictate  and  require  in  such  a 
case  ?  Attend  to  nature,  and  nature  will  tell,  with  a 
voice  irresistibly  audible  and  commanding  to  the 
heart,  with  an  authority  which  no  man  can  silence  with¬ 
out  being  self-condemned,  and  which  no  man  can  elude 
but  at  his  peril,  “  that  immediate  relief  ought  to  be 
given.”  Again,  Let  a  friend,  a  nelghijour,  or  even  a 
stranger,  have  lodged  a  deposite  in  our  hands,  and  after 
some  time  reclaim  it ;  no  sooner  do  these  Ideas  of  the 
confidence  reposed  in  us,  and  of  property  not  transfci'- 
■red,  but  deposited, sx^cur,  than  we  immediately  and  un- 
ftvoiilably  feel  and  ^eccgni^e  the  obligation  to  restore  it. 
fn  both  these  cases  we  should  condemn  and  even  loathe 
ourselves  if  we  acted  otherwise,  as  having  done,  or 
omitted  doing,  what  we  ought  not,  as  having  acted  be¬ 
neath  the  dignity  of  our  nature  ■, — contrary  to  our  most 
intimate  sen^e  of  right  and  w7’OTig : — we  should  accuse 
ourselves  as  guilty  of  ingratitude,  injustice,  and  inhu¬ 
manity, — and  be  conscious  of  deserving  the  censure,  and 
therefore  dread  the  resentment,  of  all  rational  beings. — 
But  in  complying  with  the  obligation,  we  feel  joy  and 
self-approbation, — are  conscious  of  an  inviolable  har¬ 
mony  between  our  nature  and  duty,  and  think  ourselves 
entitled  to  the  applause  of  every  impartial  spectator  of 
our  conduct. 

To  describe,  therefore,  what  we  cannot  perhaps  de- 
ftne,  a  state  oi moral  obligation  is  “  that  state  in  which 
a  ereatuic,  endued  with  such  .senses,  powers,  and  af¬ 
fections  as  man,  would  condemn  himself,  and  think 
he  deserved  the  condemnation  of  all  other.s,  should 
he  retuse  to  lufil  it  •,  hut  would  approve  himself,  and 
expect  the  approbation  of  all  others,  upon  complying 
with  it.” 

And  wc  oaf!  him  a  MORAL  agent,  who  Is  in  such  a 
state,  or  is  subject  to  moral  obligation.  Therefore,  as 
man’s  struetwe  and  connexions  often  subject  him  to  such 
a  sta,le  of  moral  obligation,  we  conclude  that  he  is  o.mo- 
ral  agent.  But  as  man  may  sometimes  act  without 
knowing  what  be  does,  as  in  cases  oifrenvsy  or  disease, 
or  ill  many  natural  functions}  or,  knowing  what  he 
does,  lie  may  act  without  choice  or  affection,  as  in  cases 
of  necessity  or  compulsion  ;  therefore,  to  denominate  an 
action  moral,  i.  e.  approvcable,  or  blameablc,  it  must  be 
done  knowingly  and  willingly,  or  from  affection  and 
choice.  “  A  morally  good  action,  then,  is  to  I'ulfil  a 
mot'al  obligation  knowingly  and  willingly.”  And  a. 
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morally  bad.  action,  or  an  immoral  fiction,  is,  “  to  vio-  of  iMoraf 
late  a  moral  obligation  knowingly  and  willingly.”  Obligaiior 

As  not  an  action,  but  a  series  of  actions,  constitute  a  ' 
character;  as  not  an  affection,  but  a  series  of  ([fections, 
constitute  a  temper  ;  and  as  we  denominate  things  by  racter 
the  gross,  a  fortiori,  or  by  the  qualities  which  chiefly  temper 
prevail  in  them  ;  therefore  we  call  that  a  “  morally  good  ‘‘“d' 

character,  in  which  a  sei'ies  of  morally  good  actions  pre-''‘“^" 
vail and  that  a  “  morally  good  temper,  in  which  a 
series  of  morally  good  affections  have  the  ascendant.” 

A  bad  character  and  had  temper  are  the  reverse.  But 
where  the  above-mentioned  order  or  proportion  of  pas¬ 
sions  is  maintained,  there  a  series  of  moi'ally  good  affec.- 
tions  and  actions  will  prevail.  Therefore,  “  to  maintain 
that  order  and  proportion,  is  to  have  a  morally  good 
temper  and  cluiracier.''''  But  a  “  morally  good  temper 
and  character  is  7noral  rectitude,  intig/ily,  virtue,  or 
the  completion  of  diity."" 

If  it  he  asked,  after  all,  “  how  wc  come  by  the. idea  jjow  wc 
“  of  moral  obligatmi  or  duty?'’*  we  may  answer,  That  come  by 
we  come  by  It  in  the  same  way  as  by  our  other  ot  igi/iaT^^^  *‘*‘^‘* 
and perceptions.  "SVe  receive  them  all  from"'®”'*'*'’' 
nature,  or  the  great  Author  of  nature.  For  this  idca^^'’'°°* 
ot  7)iO)'al  obligation  is  not  a  creature  of  the  mind,  or  de¬ 
pendent  on  any  previous  act  of  volition  j  but  arises  ou 
certain  occasions,  or  when  certain  other  ideas  are  pre¬ 
sented  to  the  mind,  .as  necessarily,  instantaneously,  and 
unavoidably,  as  pain  does  upon  too  near  an  approach  to 
the  fire,  or  plcasii7  e  from  the  fruition  of  any  good.  It 
does  not,  for  instance,  depend  on  our  choice,  whether 
we  shall  feel  the  obligation  to  succour  a  distressed  parent, 
or  to  restore  a  deposite  intrusted  to  us  when  it  is  recal¬ 
led.  AVc  cannot  call  this  a  co7npou7id  idea  made  up  of 
one  or  more  simple  ideas.  We  may  indeed,  nay  we 
must,  liave  some  ideas  antecedent  to  it,  c.  g.  that  of  a 
parent  In  distress — of  a  child — able  to  relieve — of  thp 
relation  of  one  to  the  other — of  a  trust — of  right,  &c. 

Blit  none  of  these  ideas  constitute  the  perception  of 
obligation.  This  is  an  ide.a  quite  distinct  from,  and 
something  siiperadded  to,  the  Ideas  of  the  correlatives, 
or  the  relation  subsisting  between  them.  These  indeed, 
by  a  law  of  our  nature,  are  the  occasion  of  suggesting 
it  j  but  they  are  as  totally  different  from  it  as  colours 
ai'e  from  sounds.  By  sense  of  reflection  we  perceive  the 
correlatives  j  our  memory  recals  the  favours  or  deposite 


we  received  ;  the  various  circumstances  of  the  case  are 


matters  of  fact  or  expm-ience  j  hut  some  delicate  inward 
07'ga/i  or  power,  or  call  it  what  we  plea.se,  does,  by  a 
certain  Instantaneous  sympathy,  antecedent  to  the  cool 
deductions  of  reason,  and  independent  pf  previous  in¬ 
struction,  or  volition,  joemVre  the  moral  hurni07iy,  the 
living,  irresistible  charms  of  moral  obligation,  which 
immediately  interests  the  correspondent  passions,,  and 
pjompts  us  to  fulfil  its  lawful  dictates. 

We  need  not  apprehend  any  danger  from  the  quick- xhe use  oi 
ness  of  its  decision.s,  nor  he  frightened  because  it  looks  reason  in 
like  instinct,  and  has  been  called  so.  Would  we  ap-"'v''‘d cases 
prove  one  for  dcliiierating  long,  ex  reasoning  tlie  mat¬ 
ter  much  at  leisure,  whether  he  should  relieve  a  dis¬ 
tressed  parent,  feed  a  starving  neighbour,  or  restore 
the  trust  committed  to  him  ?  .should  we  not  suspect 
the  reasoner  of  knaveiy,  or  of  very  weak  affections  to 
virtue  I  We  employ  7'eason,  and  worthily  employ  it, 
in  examining  the  condition,  relations,  and  other  cir- 
cuQistqnces  of  the  agent  or  patient,  or  of  those  with 
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whom  either  of  them  are  connected,  or,  In  other  words, 
the  state  of  the  case  :  and'  In  complicated  cases,  where 
the  circumstances  are  many,  it  may  require  no  small 
attention  to  find  the  true  state  of  the  case  •,  but  when 
the  relations  of  the  agent  or  patient,  and  the  circum¬ 
stances  of  the  action  are  obvious,  or  come  out  such 
after  a  fair  trial,  we  should  scarcely  approve  him  who 
demiurs  on  the  obligation  to  that  conduct  which  tlie  case 
^4  suggests. 

Pleasure  From  what  has  been  said,  it  is  evident,  that  it  is  not 
Idca^f  ob  pleasure  or  agreeable  sensations,  which  accompany 
ligation.  exercise  of  the  several  affections,  nor  those  con¬ 

sequent  to  the  actions,  that  constitute  moral  obliga- 
tioTh,  or  excite  in  us  the  idea  of  it.  That  pleasure  is 
posterior  to  the  idea  of  obligation  ;  and  frequently  we 
are  obliged,  and  acknowledge  ourselves  under  an  obli¬ 
gation,  to  such  affections  and  actions  as  are  attended 
with  pain  j  as  in  the  trials  of  virtue,  where  we  are  obli¬ 
ged  to  sacrifice  private  to  public  good,  or  a  present 
pleasure  to  a  future  interest.  We  have  pleasure  in  serv¬ 
ing  an  aged  parent,  but  it  is  neither  the  perception  nor 
prospect  of  that  pleasure  which  gives  us  the  idea  of  ob¬ 
ligation  to  that  conduct. 

Chap.  III.  The  Final  Causes  of  our  moral  Faculties 
o/Percepfion  and  Affection. 
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We  have  now  taken  a  general  prospect  of  man  and 
of  his  moral  'powers  and  connexions,  and  on  these  erect¬ 
ed  a  scheme  of  duty  or  moral  obligation,  which  .seems 
to  be  confirmed  by  experience,  consonant  to  reason,  and 
approved  by  his  most  inward  and  most  sacred  senses.  It 
may  be  proper,  in  the  next  place,  to  take  a  more  par¬ 
ticular  view  of  the  final  causes  of  those  delicate  spm'ngs 
by  which  he  is  impelled  to  action,  and  of  those  clogs  by 
which  he  is  restrained  from  it.  By  this  detail  we  shall 
he  able  to  judge  of  their  aptitude  to  answer  their  end, 
in  a  creature  endued  with  his  capacities,  subject  to  his 
wants,  exposed  to  his  dangers,  and  susceptible  of  his 
enjoyments ;  and  from  thence  we  shall  he  in  a  condition 
to  pronounce  conccniing  the  end  of  his  whole  structure, 
its  harmony  with  its  state,  and  consequently  its  subservi¬ 
ency  to  answer  tlic  great  and  benevolent  intentions  of 
its  Author. 

The  supreme  Being  has  seen  fit  to  blend  in  the  whole 
anatomy  of  of  things  a  prodigious  variety  of  discordant  and  contra¬ 
ry  principles,  light  and  darkness,  pleasure  and  pain, 
good  and  evil.  'J'herc  arc  multifarious  natures,  higher 
and  lower,  and  many  intermediate  ones  between  the 
wide-distant  extremes.  These  are  differently  situated, 
variously  adjusted,  and  subjected  to  each  other,  and 
all  of  them  subordinate  to  the  order  and  perfection 
of  the  whole.  Wc  may  3up|)Osc  man  placed  as  in  a 
centre  amidst  tho.se  innumerable  orders  of  beings,  by 
his  outward  frame  drawing  to  the  material  system,  and 
by  Ills  inward  connected  with  tlic  INTELLECTUAL  or 
7noral,  and  of  course  affected  by  the  laws  wJiicli  go¬ 
vern  both,  or  affected  by  that  good  and  that  ill  ulvieh 
result  from  those  laws.  In  this  infinite  variety  of  rcla- 
tions  with  which  he  is  surrounded,  and  of  contingencies 
to  whicli  he  is  liable,  lie  feels  strong  attractions  to 
the  good,  and  violent  repulsions  or  aversions  to  the  ill. 
But  as  good  and  III  are  often  lilended,  and  wonder¬ 
fully  comjilieated  one  with  the  other  ;  as  the  v  some¬ 
times  immediately  produce  and  run  up  into  cacfi  other, 
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and  at  otlier  times  lie  at  great  distances,  yet  by  means  Of  Percep- 
of  intervening  links  introduce  one  another  ;  and  as  tion  find 
these  eflects  are  often  brought  about  in  consequence  of  ASiction 
hidden  relations  and  general  laws,  of  the  energy  of 
which  be  is  an  incompetent  judge  ;  it  is  easy  for  him 
to  mistake  good  for  evil,  ami  evil  for  good,  and  con¬ 
sequently  he  may  be  frequently  attracted  by  such 
things  as  are  destructive  or  repel  such  as  are  salutarv. 

Thus,  by  the  tender  and  complicated  frame  of  liis 
body,  he  is  subjected  to  a  great  variety  of  ills,  to  sick¬ 
ness,  cold,  heat,  fatigue,  and  innumerable  wants.  Yet 
his  knowledge  is  so  narrow  withal,  and  his  reason  so 
weak,  that  in  many  cases  he  cannot  judge,  in  the  way 
of  investigation  or  reasoning,  of  the  connexions  of 
those  eflects  with  their  respective  causes,  or  of  the 
various  latent  energies  of  natuial  things.  He  is  there¬ 
fore  informed  of  this  connexion  by  the  experience 
of  certain  senses  ov  organs  cd perception,  whicli  bv  a 
mechanical  instantaneous  motion,  feel  the  good  and 
the  ill,  receiving  pleasure  from  one,  and  pain  from  the 
other.  By  tliese,  without  any  reasoning,  he  is  taught 
to  attract  or  choose  what  tends  to  his  welfare,  and  to 
repel  and  avoid  what  tends  to  his  ruin.  Thus,  by 
his  senses  of  taste  and  smell,  or  by  tbe  pleasure  he  re¬ 
ceives  from  certain  kinds  of  food,  lit  is  admonislied 
which  agree  with  Ills  constitution  ;  and  by  an  oppo¬ 
site  sense  of  pain  he  is  informed  which  sort  disagree, 
or  are  destructive  of  it ;  hut  is  not  by  means  of  this 
instructed  in  the  inward  natures  and  constitutions  of 
things.  _ 

Some  of  those  sense.s  are  armed  with  strong  degrees  Use  of  ap- 
of  uneasiness  or  pain,  in  isrder  to  urge  him  to  seek  after  petites  and 
such  objects  as  arc  suited  to  them.  And  these 
spect  his  more  immediate  and  pressing  wants;  as  the 
sense  of  hunger,  thiist,  cold,  and  the  like  ;  which,  by 
fheir  painful  importunities,  compel  him  to  provide 
food,  drink,  raiment,  shelter.  Those  instincts  liy  wliich 
we  are  thus  prompted  with  some  kind  of  commotion 
or  violence  to  attract  and  pursue  good,  or  to  repel  and 
avoid  ill,  we  call  appetites  and  passions.  By  our  senses 
then  we  are  informed  of  what  is  good  or  ill  to  the  pri¬ 
vate  system,  or  the  individual ;  and  by  oor  private  a)). a  - 
tites  and  passions  we  are  impelled  to  one,  and  rc.straincd 
from  the  other. 

In  consequence  of  this  machinerv’,  and  the  great  Man's  mr. 
train  of  wants  to  which  our  nature  subjects  us,  we  arr  wJ 
engaged  in  a  continued  series  of  occupaliciis,  wlnVh 
often  require  inucli  application  of  thmiglil,  or  m-.at 
bodily  labour,  or  both.  'I’he  neci  s, nines  of  life,  iViod, 
clotlics,  slicker,  and  the  like,  must  be  provid-  <]  ;  ton- 
vcnlencies  must  be  acquired  to  reiidc  r  life  still  inort 
easy  and  comfortable.  In  oriler  to  obtain  tin  .e,  art-, 
industry,  nianul'actiin's,  and  trade  arc  lu-ce  -arv.  .Anti 
to  .secure  to  u.s  the  jieaceable  enjoyment  of  their  fruit--, 
civil  government,  policy,  anil  law  .,  inu-.t  be  contriv:  ti, 
and  tbe  varioii.s  biisini--,  of  [iiiblic  life  carried  on:  tliu., 
while  m.nn  h  conei  rned  and  bu-^ied  in  making  jiniN  i  Jun, 
or  obtiiining  securitv  for  liim-elf,  Im  i‘.  by  degrt  e-i  en¬ 
gaged  in  connexions  with  a  familv,  Iriends,  neiglibour« 
a  commuiiily,  or  a  eomnionwealtli.  Ilenco  are.  in  =• 
wants,  new  iiiterr  .ts,  r.cw  cares,  and  new  rmph-  rii  nf--, 

'I'liC  p:i  .lions  of  one  man  int.Tfrre  with  ibo  ;■  of  anotlier. 

Iiiterc.sts  are  oppo  rd.  I'ompetitions  .nris. ,  eontrarx 
I'oiirsi --  are  taken.  Disajtpointrien! .  bappeii,  di-  t  ': 
lion±  are  inatic,  'and  jiartles  fnimed.  'I'.iir  up.  i  ^  a  v.;  ! 
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scene  of  dist-raGtion  and  embarrassment,  and  introduces 
a  migktv  train  of  good  and  ill,  both  public  and  private. 
Yet  amidst  all  this  confusion  and  hurry,  plans  of  action 
must  be  laid,  consequences  foreseen  or  guarded  against, 
inconveniences  proinded  for  j  and  frequently  particular 
resolutions  must  be  taken,  and  schemes  executed,  ivith- 
out  reasoning  or  delay. 

Now  v/hat  provision  has  the  Author  of  our  nature 
made  for  tliis  necessitous  contlition  ?  how  has  he  fitted 
the  actor,  man,  for  playing  his  part  in  this  perplexed 
and  busy  scene  ? 

Our  supreme  Parent,  watchful  for  the  whole,  has  not 
left  himself  without  a  witness  here  neither,  and  hath 
made  nothing  imperfect,  but  all  things  are  double  one 
against  the  other.  He  has  not  left  man  to  be  informed, 
only  by  the  cool  notices  of  reason,  of  the  good  or  ill, 
the.  happiness  or  misery  of  his  fclloiv  creatures. — He  has 
made  him  sensible  of  their  good  and  happiness,  but  es¬ 
pecially  of  their  ill  and  misery,  by  an  immediate  .sym- 
patliy,  or  quick  feeling  of  pleasure  and  of  pain. 

The  latter  we  call  Pixr  or  compassion'.  For  the 
fonner,  though  every  one,  who  is  not  quite  divested  of 
humanity,  feels  it  in  some  degree,  we  liave  not  got  a 
name,  unless  we  call  it  congratulation  or  joyful 
SYMPATHY,  or  that  good  humour  which  arises  on  seeing 
others  pleased  or  happy.  Both  these  feelings  have  been 
called  in  general  the  public  or  common  sense,  xeivti) 
ftyyiuoTvvny  by  which  we  feel  for  others,  and  are  interest¬ 
ed  in  tlieir  concerns  as  really,  thougl)  perhaps  less  sen, 
sibly,  than  in  our  own. 

When  we  see  our  fellow  creatures  unhappy  through 
the  fault  or  Injury  of  others,  we  feel  resentment  or  in¬ 
dignation  against  the  tinjust  causers  of  that  misei'}'. — If 
we  arc  conscioas  tliat  it  has  happened  through  our  fault 
nr  injurious  conduct,  we  feel  shame ;  and  both  these 
classes  of  senses  and  passions,  regarding  t?iisery.  and 
wro?ig,  are  armed  with  such  sharp  sensations  of  pain,  as 
not  only  prove  a  powerful  guard  and  security  to  the 
species,  or  public  system,  against  those  ills  it  may,  but 
serve  also  to  lessen  or  remove  those  ills  it  does,  suffer. 
Compassion  draws  us  out  of  ourselves  to  bear  a  part  of 
the  misfortunes  of  others,  powerfully  solicits  us  in  tlieir 
favour,  melts  us  at  the  sight  of  their  distress,  and 
makes  ns  in  some  degree  unhappy  till  they  are  relieved 
from  it.  It  is  peculiarly  well  adapted  to  the  condition 
of  human  life,  because  it  is  much  more  and  oftener  in 
our  poAver  to  do  mischief  than  good,  and  to  prevent  or 
lessen  misery  than  to  communicate  positive  happiness  ; 
and  therefore  it  is  an  admirable  restraint  upon  the 
more  selfish  passions,  or  those  violent  impulses  that 
carry  as  to  the  hurt  of  others. 

There  are  other  particular  instincts  or  passions  which 
interest  us  in  the  concerns  of  others,  even  Avhile  we 
are  roost  busy  about  our  own,  and  which  are  strongly 
attractive  of  good,  ajid  repulsive  of  ill  to  them.  Such 
are  natural  affection,  friendship,  love,  gratitude,  desire 
of  fame,  lave  of  society,  of  country,  and  others 

that  might  be  named,  Noay  as  the  private  appetites 
and  passions  ivere  found  to  be  armed  with  strong  sen¬ 
sations  of  desire  and  uneasiness,  to  prompt  man  the 
more  effectually  to  sustain  labours,  and  to  encounter 
dangers  in  pursuit  of  those  goods  that  are  necessary  to 
the  preservation  apd  welfare  of  the  Individual,  and  to 
avoid  those  ills  ivhich  tend  to  his  destruction in  like 
majmer  It  was  necessary,  that  this  other  class  of  desires 


and  affections  should  be  prompted  ivlth  as  quick  sen-  of  Percet>, 
satlous  of  pain,  not  only  to  counteract  the  strength  of  tion  and 
thelt  antagonists,,  but  to  engage  us  in  a  virtuous  actir  Affection, 
vlty  for  our  relations,  families,  friends,  neighbours, 
country.  Indeed  our  sense  of  right  and  wro?ig  ivill  ad¬ 
monish  us  that  it  is  our  duty,  and  reason  and  experience 
farther  assiue  us  that  it  is  both  our  interest  and  best 
security,  to  promote  the  happiness  of  others  5  but  that 
sense,  that  reason,  and  that  experience,  ivould  frequent¬ 
ly  prove  but  ivoak  and  ineffectual  prompters  to  such 
a  conduct,  especially  in  cases  of  danger  and  hard¬ 
ship,  and  amidst  all  the  importunities  of  nature,  and 
that  constant  hurry  In  which  the  private  passions  in¬ 
volve  us,  Avithout  tlie  aid  of  those  particular  kind  affec¬ 
tions  Avhich  mark  out  to  us  particular  spheres  of  duty, 
and  AA'ith  an  agreeable  violence  engage  and  fix  us  doAvn 
to  them.  75 

ft  is  evident,  therefore,  that  those  two  classes  ofContiastoc 
afi’ectlon,  the  private  and  public,  are  set  one  against  t!ie 
other,  and  designed  to  controiil  and  limit  each  other’s 
influence,  and  thereby  to  produce  a  just  balance  in 
the  Avhole  *.  In  general,  the  violent  sensations  of«Viil.rM- 
pain  and  uneasiness  Avhicli  accompany  hunger,  tiiirst,  cheson's 
and  the  other  private  appetites,  or  too  great  fatigue 
of  mind  as  avcH  as  of  body,  prev'ent  tlie 
from  running  to  great  excesses  in  the  exercise  of  the  j 
higher  functions  of  the  mind,  as  too  intense  thought 
in  tlie  search  of  truth,  violent  application  to  business 
of  any  kind,  and  different  degrees  of  romantic  heroism. 

On  the  other  hand,  the  finer  senses  of  perception,  and 
those  generous  desires  and  affections  Avhich  are  connec¬ 
ted  Avith  them,  the  love  of  action,  of  imitation,  of 
truth,  honour,  public  virtue,  and  the  like,  are  wisely 
placed  in  the  opposite  scale,  in  order  to  prevent  us 
from  sinking  into  the  dregs  of  the  animal  life,  and  dcr 
basing  the  dignity  of  man  beloAv  the  condition  of  brutes. 

So  that,  by  the  mutual  reaction  of  those  opposite 
poAvers,  the  bad  effects  are  prevented  that  Avould  natu¬ 
rally  result  from  their  acting  singly  and.  apart,  and  the 
good  effects  are  produced  Avhich  each  are  severally  form¬ 
ed  to  produce.  .^5 

The  same  wholesome  opposition  appears  likeAvIse  in  Contrast  os 
the  particular  counter-Avorkings  of  the  private  and  balance  of 
public  affections  one  against  the  other.  Thus  compos- 
sion  Is  adapted  to  counterpoise  the  love  of  ease,  of  passioas._ 
sure,  and  of  life,  and  to  disarm  or  to  set  bounds  to  re- 
sentment ;  anil  resentment  of  injury  done  to  ourselves, 
or  to  our  friends  Avho  are  dearer  than  ourselves,  pre¬ 
vents  an  effeminate  compassion  or  consternation,  and 
gives  us  a  noble  contempt  of  labour,  pain,  and  death. 

Natural  affection,  friendship,  love  of  one's  country,  nay 
%cal  for  any  particular  virtue,  are  frequently  more 
than  a  match  for  the  Avhole  train  of  selfish  passions, 

— On  the  other  hand,  without  that  intimate  over- 
j-uling  passion  of  self-love,  and  those  private  desires 
Avhicli  are  connected  Avlth  it,  the  social  and  tender  inr 
stincts  of  the  human  heart  avouUI  degenerate  into  the 
wildest  dotage,  the  most  torturbg  anxiety,  and  dowiir 
right  frenzy.  77 

But  not  only  are  the  different  orders  or  classes  of  Contrasts 
affection  checks  one  upon  another,  but  passions  of  the  among 
same  classes  are  mutual  clogs.  Thus,  hoAv  many  are 
v/lthheld  from  the  violent  outrages  of  resentment  byj,j^55jy, 
fear!  and  hoiv  easily  is  fear  controlled  in  its  turn, 
while  mighty  Avrongs  awaken  a  mighty  resentment ! 
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Of  Pcrcep- Tlie passions  often  interfere,  and  therefore  mo¬ 
tion  and  derate  the  violence  of  each  other  •,  and  a  calm  self- 
Affection.  placed  at  their  head,  to  direct,  influence,  and 

controul  their  particular  attractions  and  repulsions. 
The  public  afl'ections  likewise  restrain  one  another  j 
and  all  of  them  are  put  under  the  controul  of  a  calm 
dispassionate  benevolence,  which  ought  in  like  manner 
to  direct  and  limit  their  particular  motions.  Thus 
most  part,  if  not  all  the  passions,  have  a  twofold  aspect, 
and  serve  a  twofold  end.  In  one  view  they  may  be 
considered  as  powers,  impelling  mankind  to  a  certain 
course,  with  a  force  proportioned  to  the  apprehended 
moment  of  the  good  they  aim  at.  In  another  view  they 
appear  as  weights,  balancing  the  action  of  the  powers, 
and  controlling  the  violence  of  their  impulses.  By 
means  of  these  powers  and  weights  a  natural  poise  is 
settled  in  the  human  breast  by  its  all-wise  Author,  by 
which  the  creature  is  kept  tolerably  steady  and  regular 
in  his  course,  amidst  that  vai'iety  of .  stages  througli 
which  he  must  pass. 

Particular  provision  which  God  has  made 

pemeptions  for  the  hurry  and  perplexity  of  the  scene  in  which 
or  iiuitincts  man  is  destined  to  act.  Amidst  those  infinite  attrac- 
of  approba- and  repulsions  towards  private  and  public  good 
and  ill,  mankind  either  cannot  often  foresee  the  conse^ 
,  quences  or  tendencies  of  all  their  actions  towards  one 

or  otlier  of  these,  especially  where  those  tendencies 
are  intricate  and  point  different  ways,  or  those  conscr 
quences  remote  and  complicated  j  or  though,  by  care¬ 
ful  and  cool  inquiiy,  and  a  due  improvement  of  their 
rational  powers,  they  might  find  them  out,  yet,  di¬ 
stracted  as  they  are  Avith  business,  amused  with  trifles, 
dissipated  by  pleasure,  and  disturbed  by  passion,  they 
either  have  or  can  find  no  leisure  to  attend  to  those 
consequences,  or  to  examine  how  far  this  or  that  con¬ 
duct  is  productive  of  private  or  public  good  on  thq 
whole.  Therefore,  rvere  it  left,  entirely  to  the  slow 
and  sober  deductions  of  reason  to  trace  those  tendeur 
cles,  and  make  out  those  consequences,  it  is  evident, 
that  in  many  particular  instances  the  business  of  life 
must  stand  still,  and  many  Important  occasions  ol  ac¬ 
tion  be  los*,  or  perhaps  the  grossest  blunders  be  com¬ 
mitted.  On  this  account,  the  Deity,  besides  that  ge¬ 
neral  approbation  which  we  bestow  on  every  degree 
of  kind  affection,  lias  moreover  implanted  in  man 
many  particular  perceptions  or  determinations  to  ap¬ 
prove  of  certain  qualities  or  actions,  rvhich.  In  tllect, 
tend  to  the  advantage  of  .society,  and  arc  connected 
with  private  good,  though  he  does  not  always  see  that 
tendency,  nor  mind  that  connexion.  And  these  per¬ 
ceptions  or  determinations  do,  rvlthout  reasoning,  point 
out,  and,  antecedent  to  views  of  interest,  prompt  to  a 
conduct  beneficial  to  the  public,  and  useful  to  the  prw 
vote  system.  Such  is  that  sense  of  candour  and  veracity, 
that  abhorrence  offraud  and  falsehood,  sense  qffiitc- 

lity,  justice,  gratitude,  greatness  qj  mind,  fortitude,  elc- 
mcncij,  decorum,  and  disapprobation  of  knuvety,  in¬ 
justice,  ingratitude,  meanness  of  spirit,  cowardice,  cruel¬ 
ty,  and  indecorum,  which  are  natural  to  the  human 
mind.  The  former  of  those  dispositions,  and  the  acr 
tions  flowing  fronn  them,  arc  approved,  and  those  of 
the  latter  kind  disapproved  by  us,  even  abstracted  from 
the  view  of  their  tendency  or  conduciveness,  to  the  hap¬ 
piness  or  misery  of  others,  or  of  ourselves.  Iri  one  we 
discern  a  beauty,  a  superior  excellency,  a  eongruity  to  the 
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dignity  of  man  j  In  the  other  a  deformity,  a  littleness,  a  Of  Pcrccp- 
debasement,  of  human  nature.  ^ion  and 

There  are  other  principles  also  connected  with  the  ■Afiectiou.^ 
good  of  society,  or  the  happiness  and  perfection  of  the 
individual,  though  that  connexion  is  not  immediately  others  of 
apparent,  rvlilch  rve  behold  with  real  complacency  and  an  inferior 
approbation,  though  perhaps  inferior  in  degree,  if  not®**^®*"* 
in  kind,  such  as  gravity,  modesty,  simplicity  of  deport¬ 
ment,  temperance,  prudent  economy;  and  we  feel  some 
degree  of  contempt  and  dislike  where  they  are  want¬ 
ing,  or  Avhere  the  opposite  qualities  prevail.  These 
and  the  like  perceptions  or  feelings  are  either  different 
modifications  of  the  moral  sense,  or  subordinate  to  it,  and 
plainly  .serve  the  same  importantpurpo.se,  being  expedi. 
tious  Tnonitors,  in  the  several  emergencies  of  a  various 
and  distracted  life,  of  what  Is  right,  rvliat  is  wrong, 
what  Is  to  ho  pursued,  and  what  avoided;  and,  by  the 
pleasant  or  painful  consequences  which  attend  them, 
exerting  their  influence  as  porverful  prompters  to  asultr 
able  conduct.  go 

From  a  slight  inspection  of  the  above-named  prln-  Theii  gene-  - 
ciples,  it  is  evident  they  all  carry  a  friendly  aspect  tofi^'  uiidec- 
society  and  the  individual,  and  have  a  more  immediate 
or  a  more  i-emote  tendency  to  promote  the  perfection 
oT^good  of  both.  This  tendency  cannot  be  always 
foreseen,  and  rvould  be  often  mistaken,  or  seldom  at¬ 
tended  to  by  a  weak,  busy,  short-sighted  creature  like 
man,  botlr  rash  and  variable. in. his  opinions,. a  dupe, to 
hiS  OAvn  passions,  or  to  the  designs  ot  others,  liable  to 
sickness,  to  want,  and  to  error.  Principles,  therefore, 
which  are  so  nearly  linked  with  private  security  and 
public  good,  by  directing  him,  w'ithout  operose  reason, 
ing,  where  to  find  the  one,  and  how  to  promote  the  other; 
and,  by  prompting  him  to  a  conduct  conducive  to  both, 
are  admirably  adapted  to  the  exigencies  of  his  present 
state,  and  wisely  calculated  to  obtain  the  ends  of  uni¬ 
versal  benevolence.  St 

It  Avere  easy,  by  considering  the  subject  In  another  rassionsCt- 
light,  to  show.  In  a  curious  detail  of  particulars,  Ao"’ 
wonderfully  the  Inside  ol  man,  or  that  "astcnlsblng  train 
of  moral  powers  and  affections  with  which  he  is  en¬ 
dued,  is  fitted  to  the  several  stages  of  that  progressive 
and  probationary  state  through  which  he  is  destined 
to  pass.  j\j3  our  faculties  are  narrow  and  limited,  and 
rise  from  very  .small  and  imperfect  beginnings,  they 
must  be  improved  by  exercise,  by  attention,  and  rc- 
jieated  trials.  And  this  holds  true  not  only  of  our  in¬ 
tellectual  but  of  our  moral  and  active  powers.  I  he  tor- 
mcr  are  liable  to  errors  in  speculation,  the  latter  to 
blunders  in  practice,  and  both  oftcu  terminate  in  mis¬ 
fortunes  and  pains.  And  those  errors  and  blunders 
are  generally  owing  to  our  ji.nssions,  or  to  our  too  for¬ 
ward  and  warm  admiration  of  those  partial  goods  they 
naturally  pursue,  or  to  our  learol  ibuse  partial  ills  they 
naturally  rcpil.  Tliose  misfortunes,  therefore,  lead  U9 
back  to  conslilcr  where  our  misconduct  lav,  and  whence 
our  errors  flowed  and  consequently  are  salul.nry  piece# 
of  trial,  which  tend  to  enlarge  our  views,  to  eorrcct 
and  refine  our  pa-sions,  and  consequcmtly  improve  both 
our  inte/leetuai  and  moral  powers.  Our  passions  then 
arc  the  rude  malerlaU  of  our  virtue,  which  llcavtu  lia,** 
givin  ir.  to  wnrk  up,  to  nfine  and  p<ilidi  into  a  hanno- 
nious  ,nd  divine  pieceof  workmanship.  They  furnish  out 
the  wlioio  machiniry,  the  calms  and  storms,  the  liyhti 
and shr.de s  of  huiuau  life.  They  show  maokioJ  in  every 

attitude 


374 

Of  Duty  or 
Virtue. 


82 

To  a  pro¬ 
gressive 
state. 


83 

Harmony 
>of  our. 
•structure 
and  state. 


'General  dl 
•vision  of 
dulv. 

'  S6 
T)uty  to 
«ac’s  self. 


MORAL  PHILOSOPHY. 


Part  n. 


attitude  and  variety  of  character,  and  give  virtue  both 
its  struggles  and  its  triumphs.  To  conduct  them  well 
in  every  state,  is  merit  ^  to  abuse  or  misapply  them,  is 
demerit. 

The  different  sets  of  senses,  powers,  and  passions, 
which  unfold  themselves  in  those  successive  stages,  are 
botli  necessary  and  adapted  to  that  7'ising  progressive 
state.  Enlarging  views  and  growing  connexions  re¬ 
quire  new  passions  and  new  habits  •,  and  thus  the  mind, 
by  these  continually  expanding  and  finding  a  progres¬ 
sive  exercise,  rises  to  higher  improvements,  and  pushes 
forward  to  maturity  and  perfection. 

In  this  beautiful  economy  and  harmony  of  our  struc¬ 
ture,  both  outward  and  inward,  with  that  state,  we 
may  at  once  discern  the  great  lines  of  our  duty  traced 
out  in  the  fairest  and  brightest  characters,  and  con¬ 
template  with  admiration  a  more  august  and  marvellous 
scene  of  divine  wisdom  and  goodness  laid  in  the  hu¬ 
man  breast,  than  we  shall  perhaps  find  in  the  whole 
compass  of  nature. 

From  this  detail  it  appears,  that  man,  by  his  original 


frame,  is  made  for  a  tempet'ate,  cotnpassionaie,  benevo-o(  Duty  01 
Ie7it,  active,  and  progressive  state.  He  is  strongly  at-  Virtue. 
t/'active  of  the  good,  and  repulsive  of  the  ills  which  be-  -““v— ^ 
fal  others  as  well  as  himself.  He  feels  the  highest  ap- 
p7'ohatio7i  and  7noral  c077iplacence  in  those  afl’ections,  and  economy 
in  those  actions,  which  immediately  and  directly  respect  virtue  con 
the  good  others,  and  the  highest  disapprobation,  ands*sts. 
ahhori'e7ice  of  the  contrary.  Besides  theje,  he  has  many 
particular pcrceptio7ts  or  insti/ictsoi  app7'ohatio7i,  which, 
though  perhaps  not  of  the  same  kind  with  the  others, 
yet  are  acconqianied  with  correspondent  degrees  of  af¬ 
fection,  proportioned  to  their  respective  tendencies  to 
the  public  good.  Therefot'c,  by  acting  agreeably  to  these 
principles,  acts  agieeably  to  his  structure,  and  ful¬ 
fils  the  benevolent  intentions  of  its  Author.  But  we 
call  a  thing  good  when  it  answers  its  C77d,  and  a  crea¬ 
ture  good,  when  he  acts  in  a  cO)ifo7'77iity  to  his  co7istitu- 
tion.  Consequently,  7na7i  must  be  denominated  good  or 
t'i/'tuous  when  he  acts  suitably  to  the pruiciplcs  and  de- 
stinatio7i  of  his  nature. 


PART  II. 


Chap.  I.  The  principal  Disthictions  of  DuTY  or 
Virtue. 

WE  have  now  considered  the  constitutio7i  and  C07i- 
etexio/is  of  7nan,  and  on  those  erected  a  general  .system  of 
dut7j  or  moral  obligation,  consonant  to  rcosoii,  approved 
by  his  most  sacred  and  intimate  sense,  suitable  to  his 
7nixed  co/idilio7i,  and  confirmed  by  the  experience  of 
mankind.  We  have  also  traced  the  final  causes  of  bis 
moral  faculties  and  affections  to  those  noble  purposes 
they  answer,  with  regard  both  to  the  private  and  the 
public  sijstem. 

From  this  induction  It  is  evident,  that  there  is  one 
order  or  class  of  duties  which  7nan  owes  to  himself:  an¬ 
other  to  society  ;  and  a  third  to  God. 

The  duties  he  owes  to  hhnself  are  founded  chiefly  on 
the  defensive  and  private  passions,  which  prompt  him  to 
pursue  whatever  tends  to  private  good  or  happiness,  and 
to  avoid  or  ward  oil'  wliatever  tends  to  private  ill  or  77ti- 
scry.  Among  the  various  goods  rvhich  allure  and  soli¬ 
cit  him,  and  the  varioug  ills  which  attack  or  threaten 
him,  “  to  be  intelligent  and  accurate  in  selecting  o7ic, 
and  rejecting  the  other,  or  in  preferring  the  most  excel¬ 
lent  goods,  and  avoiding  the  most  terrible  ills,  wlicn 
there  is  a  competition  among  either,  and  to  be  discreet 
in  using  the  ‘best  means  to  attain  the  goods  and  avoid 
the  ills,  is  what  we  call  prude7ice.  This,  in  our  in¬ 
ward  frame,  corresponds  to  sagacity,  or  quickness  of 
^ense.  In  our  outward. — “  To  proportion  our  defc7isive 
passions  to  our  dangers,  we  call  fo7'titude;  which  always 
implies  “  a  just  mixture  of  calm  resentment  or  animosi¬ 
ty,  and  well-governed  caution.”  And  this  firmness  of 
tnind  answers  to  the  strength  Tina  muscling  the  body. 
And  “  duly  to  adjust  our  private  passions  to  our  rvants, 
or  to  the  respective  moment  of  the  good  we  oflcct  or 
pursue,  we  call  temperance  ;  which  does  therefore  al- 
•ways  Imply,  in  this  large  sense  of  the  word,  “a  just 
ibalance  or  command  of  the  passions,” 


Tlic  second  cldss  of  duties  arises  from  the  public  or  Duties  t« 
social  affections,  “  the  just  harmony  or  proportion 
which  to  the  dangers  and  wa7its  of  others,  and  to  the 
several  7'elations  we  bear,  commonly  goes  by  the  name 
of  justice.'^  This  includes  the  whole  of  our  duty  to 
society,  to  our  parents,  and'the  gene7'al politif  of  tiature; 
\tscrtiie\Aeer\yg7'atitudefricndship,since7'ily,7iaturalaffec- 
tio77,  benevolence,  and  the  other  social  virtues  :  This,  be¬ 
ing  the  noblest  teinpcr,  and  fah'est  complexion  of  the  soul, 
corresponds  to  the  beauty  and  fine  proportion  of  the  per¬ 
son.  The  virtues  comprehended  under  the  former 
class,  especially  and  fortitude,  may  likewise  be 

transferred  to  this  ;  and  according  to  the  various  cir¬ 
cumstances  in  wliich  they  are  placed,  and  the  more 
confined  or  more  extensive  sphere  in  which  they  ope¬ 
rate,  may  be  denominated  private,  economical,  or  civil 
prude7icc,  fo7'titude,  &c.  Tlicsc  direct  our  condiu;t  with 
regard  to  the  wants  and  dangers  of  those  lesser  or 
greater  circles  with  which  they  arc  connected.  88 

The  third  class  of  duties  respects  the  HlclTY,  and 
arises  from  the  public  affections,  and  tlie  several  glorious 
relations,  which  he  sustains  to  us  as  our  Ci-eator,  Bene¬ 
factor,  Lawgiver,  Judge,  &c.  89 

We  choose  to  consider  this  set  of  duties  in  the  last  Method, 
place  j  because,  though  prior  in  dignity  and  excellency, 
they  seem  to  be  last  in  order  of  time,  as  thinking  it 
the  most  simple  and  ea.sy  method  to  follow  the  gradual 
progress  of  nature,  as  it  takes  its  rise  from  individuals, 
and  spreads  through  the  social  system,  and  still  ascends 
upwards,  till  at  length  it  stretches  to  its  almighty  Pa¬ 
rent  and  Head,  and  so  terminates  in  those  duties  which 
are  highest  and  best. 

The  duties  resulting  from  these  relations,  arc  revc-Tieiy. 
rence,  gratitude,  love,  rcsignatio77,  dependence,  obedkiice, 
worship,  praise :  which,  according  to  the  model  of  our 
fine  capacities,  must  maintain  .some  sort  of  proportion 
to  the  grandeur  and  perfection  of  the  object  whom 
we  venerate,  love,  and  obey.  “  This  p/'opin'tion  or 
harmo777j  is  expressed  by  the  general  name  of  piety  pr 

ikvotionfi 


1 


Part  II.  MORA  L  P.H  I  L  O  S  O  P  H  Y. 

Of  Man  s  devotion,'’'  which  is  always  stronger  or  weaker  according 


375 


duty  to  to  the  greater  or  less  ajrprchended  excellency  of  its  ob- 
Hijnself  ject.  This  sublime  principle  of  virtue  is  the  enlivening 
’  soul  which  animates  tlic  nior-al  sijstcm,  and  that  cement 
which  bindi  ami  sustains  the  other  duties  which  man 
pt  owi-s  to  himself  or  to  socieiij. 

Conscience.  This  then  is  the  general  temper  and  constitution  of 
virtue,  and  these  are  the  principal  lines  or  divisions  of 
duty.  To  those  good  dispositions  which  respect  the 
several  objects  of  our  duty,  and  to  all  actions  which 
flow  from  such  dispositions,  the  mind  gives  its  sanc¬ 
tion  or  testimony.  And  this  sanction  or  judgment 
concerning  the  moral  quality,  or  the  goodness  of  ac¬ 
tions  or  dispositions,  moralists  call  conscience.  When 
-  it  judges  of  an  action  that  is  to  be  performed,  it  is  cal¬ 

led  an  antecedent  conscience ;  and  when  it  passes  sen¬ 
tence  on  an  action  which  is  performed,  it  is  called  a 
subsequent  conscience.  The  tendency  of  an  action  to 
produce  happiness,  or  Its  external  conformity  to  a  law, 
is  termed  its  material  goodness.  Eut  the  good  disposi¬ 
tions  from  which  an  action  proceeds,  or  its  conformi¬ 
ty  to  law  in  every  respect,  constitutes  its  formal  good- 
pz  ness. 

Its  divi-  When  the  mind  is  ignorant  or  uncertain  about  the 
moment  of  an  action  or  its  tendency  to  private  or, 
public  good  ;  or  when  there  arc  several  circumstances 
m  the  case,  some  of  which,  being  doubtful,  render  the 
mind  dubious  concerning  the  morality  of  the  action  ; 
that  is  called  a  doubtful  or  scrupulous  conscience ;  if  it 
mistakes  concerning  these,  it  is  called  an  erroneous 
conscience.  If  the  error  or  ignorance  is  involuntarij  or 
invincible,  the  action  proceeding  from  that  error,  or 
from  that  ignorance,  is  reckoned  innocent,  or  not  im¬ 
putable.  If  the  error  or  ignorance  Is  supine  or  affect¬ 
ed,  i.  e.  the  effect  of  negligence,  or  of  aQ'ectation  and 
wilful  inadvertence,  the  conduct  flowing  from  such 
eiTor,  or  such  ignorance,  is  criminal  and  imputable. — 
Not  to  follow  one’s  conscience,  though  erroneous  and 
ill-informed,  is  criminal,  as  it  is  the  guide  of  life  j  and 
to  counteract  it,  shows  a  depraved  and  incorrigible  ■spi¬ 
rit.  Yet  to  follow  an  erroneous  conscience  is  likewise 
crImInviJ,  if  that  error  which  misled  the  conscience  was 
•  Hutchs.  the  effect  of  inattention,  or  any  criminal  passion  *. 

Moral Intt.  If  it  bc  asked,  “  How  an  erroneous  conscience  sliall 
Ub.  ii.  c.  3.  {jg  rectified,  since?  it  is  supposed  to  be  the  only  guide 
of  life,  and  judge  of  morals  ?  we  answer,  fa  the  veiy 
’’  same  way  that  we  would  rectify  reason  if  at  any  time 
science”"  should  judge  wrong,  as  it  often  docs,  vr/..  by  giving 
to  uc  rcc  it  proper  and  sufficient  materials  for  judging  right, 
thicil  i.  e.  by  in(|uiring  into  the  whole  state  ot  the  case,  the 
relations,  connexions,  and  several  obligations  of  the  ac¬ 
tor,  the  consequences  and  other  circuui'.tances  of  the 
action,  or  the  surplusage  of  private  or  public  good 
which  results,  or  is  likely  to  result,  from  tlic  action  or 
from  the  omission  of  it.  If  those  circumstances  are  fair¬ 
ly  and  fully  stated,  tlie  conscience  will  be  just  and  im¬ 
partial  in  its  decision  •,  for,  by  a  necessary  law  of  our 
nature,  it  approves  ami  is  well  affected  to  the  moral 
form  ;  and  if  it  seems  to  approve  of  vice  or  immorality, 
it  is  always  under  the  notion  or  niask  of  some  virtue. 
So  that,  strictly  speaking,  it  is  not  conscience  whii  li 
errs  ;  for  its  sentence  is  always  conforinablo  to  the 
view  of  the  case  whirli  lies  before  it  j  and  is  just,  u(Kin 
the  supposition  that  the  case  is  truly  such  as  it  is  repre- 
Muted  to  it.  tlic  fault  ia  to  b«  imputed  to  the 


agent,  who  neglects  to  bo  better  informed,  or  who,  of  Man  s 
through  weakness  or  wickedness,  hastens  to  pass  sen-  'luty  lo 
tence  from  an  imperfect  evidence.  Himself.  ^ 

Chap.  II.  Of  Man's  Duty  to  Himself.  Of  the 
Nature  of  Good,  and  the  Chief  Good. 

Tvf.ry  creature,  by  the  constitution  of  his  nature  Is  Divisions nf 
determined  to  love  himself;  to  pursue  whatever  tendsg®9d. 
to  his  preservation  and  happiness,  and  to  avoid  what¬ 
ever  tends  to  liis  hurt  and  niisciy.  Being  endued  witli 
sense  and  perception,  he  must  necessarily  receive  plea¬ 
sure  from  some  objects,  and  pain  from  others.  Thosa 
objects  wliicli  give  pleasure  aie  called  gooc/;  and  those 
which  give  pain,  evil.  To  the  former  he  feels  that 
attraction  or  motion  we  call  desire  or  love ;  to  the  lat¬ 
ter,  that  impulse  we  call  aversion  or  hatred. — To  ob¬ 
jects  which  suggest  neither  pleasure  nor  pain,  and  arc 
apprehended  of  no  use  to  procure  one  or  ward  oft'  the 
other,  wc  leel  neither  desire  nor  aversion  ;  and  such  ob¬ 
jects  arc  called  indifferent.  Those  objects  which  do  not 
ol  themselves  produce  pleasure  or  pain,  but  arc  the 
means  of  procuring  either,  we  call  useful  or  no.vious. 

Towards  tlieni  wc  arc  affected  In  a  subordinate  manner, 
or  with  an  indirect  and  reflective  ratlicr  than  a  direct 
and  immediate  affection.  All  the  original  and  particu¬ 
lar  affections  of  our  nature  lead  us  out  to  and  ultimate¬ 
ly  rest  in  the  first  kind  of  objects,  viz.  those  which  give 
immediate  pleasure,  and  .  wliich  we  tlicrefore  call  good 
directly  so.  The  calm  aft'ection  of  self-love  alone  is 
convei'santa  bout  such  objects  as  are  only  consequentially 
good,  or  merely  useful  to  ourselves.  p- 

But,  besides  those  sorts  of  objects  which  we  call  -'or.ii 
good,  merely  and  solely  as  they  give  pleasure,  or  are 
means  of  procuring  it,  there  is  a  liigher  and  nobler 
species  of  good,  towards  whicb  we  feel  that  peculiai* 
movement  wc  call  approbation  or  moral  complacency  ;  ^ 

and  which  we  therefore  denominate  moral  good.  Sucli 
are  our  affections,  and  the  consequent  actions  to  ihtni. 

The  perception  of  this  Is,  as  has  been  already  observ¬ 
ed,  quite  distinct  in  kind  from  the  perception  of  other 
species  ;  and  tliough  it  may  he  connected  witli  plea¬ 
sure  or  advantage  by  the  benevolent  constitution  of 
nature,  yet  it  constitutes  a  gfjod  independent  of  that 
pleasure  and  that  advantage,  anil  far  supermr  not  in 
ilegree  only  but  in  dignity  to  both.  'Fhe  other,  viz. 
the  naluvul good,  consists  in  obtaining  tliosc  plciusures 
wliicli  are  adapted  to  the  peculiar  senses  and  pas-sions, 
susceptible  of  tlicm,  and  is  as  various  as  are  those 
senses  and  passions.  Thi^,  vios.  tlie  moral  good,  lies 
in  the  right  conduct  of  tlie  several  sen.M-s  and  passionH, 
or  their  just  proportion  and  accommodation  Co  llirir 
respective  objects  and  rcbations,  and  this  is  of  a  more 
simple  and  invariable  kind.  pit 

By  our  several  senses  wc  are  cap.alile  of  a  great  va- Human 
riity  of  ple.ising  sen'-ations.  'I'liise  constitute  di-tinct 
ends  or  objects  uUiimUely  pursuable  for  llieir  own 
sake.  'I'o  tiu.v  ends,  or  ultimate  object'*,  correspond 
|>ectiliar  appetites  or  aft'iction«,  uliieh  jirompt  iho 
mind  to  piir-uc  them.  VMH-n  these  end-'  areatt;uni  d, 
llierr  it  ivsts,  and  looks  no  fartlirr.  ^\  liatexer  there¬ 
fore  is  pursua'jle,  not  on  its  own  aecount,  but  as  sub¬ 
servient  or  iiece*  *.irv  t  »  the  altaliuiu  nt  ol  soiiuthing 
else  that  is  iutriii'ii  ally  valuable  for  itv  own  sake,  bo 
that  value  ever  so  great  or  ever  30  small,  nc  call  a 
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mean,  and  not  an  end.  So  that  ends  and  means  con¬ 
stitute  tlie  materials  or  tlie  very  essence  of  our  happi¬ 
ness.  Consequently  happiness,  i.  c.  human  happiness, 
cannot  be  one  simple  uniform  thing  in  creatures  con¬ 
stituted  as  we  are,  with  such  various  senses  of  plea¬ 
sure,  or  such  diGcrent  capacities  of  enjoyment.  Now 
the  same  principle,  or  law  of  our  nature,  which  de¬ 
termines  us  to  pursue  any  one  end  or  species  of  good, 
prompts  us  to  pursue  every  other  end  or  species  of 
good  of  which  we  are  susceptible,  or  to  which  our 
Maker  has  adapted  an  original  propension.  But 
amidst  the  great  multiplicity  of  ends  or  goods  which 
form  the  various  ingredients  of  our  happiness,  we 
perceive  an  evident  gradation  or  subordination  suit¬ 
ed  to  .that  gradation  of  senses,  powers,  and  passions, 
which  prevails  in  our  mi.ved  and  various  constitution, 
and  to  that  ascending  series  of  connexions  which 
open  upon  us  in  the  difFerent  stages  of  our  progressive 
state. 

Thus  the  goods  of  the  body,  or  of  the  external  senses, 
seem  to  hold  the  lowest  rank  in  this  gradation  or  scale 
of  goods.  These  we  have  in  common  with  the  brutes  j 
and  though  many  men  are  brutish  enough  to  pursue 
the  goods  of  the  body  with  a  more  than  brutal  fury, 
yet,  when  at  any  time  they  come  tn  competition  with 
goods  of  an  higher  order,  the  unanimous  verdict  of 
mankind,  by  giving  the  last  the  preference,  condemns 
the  first  to  the  meanest  place.  Goods  consisting  in 
exterior  social  connexions,  as  fame,  fortune,  power, 
civil  authority,  seem  to  succeed  next,  and  are  cbielly 
valuable  as  the  means  of  procuring  natural  or  moral 
good,  but  principally  the  latter.  Goods  of  the  intel¬ 
lect  are  still  superior,  as  taste,  knowledge,  memory, 
judgment,  &c.  The  highest  arc  moral  goods  of  the 
mind,  directly  and  ultimately  regarding  ourselves,  as 
command  of  the  appetites  and  passions,  prudence,  forti¬ 
tude,  benevolence,  &c.  These  are  the  great  objects  of 
our  pursuit,  and  the  principal  ingredients  of  our  hap¬ 
piness.  Let  us  consider  each  of  them  as  they  ri.se  one 
above  the  other  in  this  natural  series  or  scale,  and  touch 
briefly  on  our  obligations  to  pursue  them. 

Those  of  the  bodly  are  health,  strength,  agility,  har¬ 
diness,  and  patience  of  change,  neatness,  and  decency. 

Good  health,  and  a  regular  easy  flow  of  spirits,  are 
in  themselves  sweet  natural  enjoyments,  a  great  fund 
of  pleasure,  and  indeed  the  proper  seasoning  which 
gives  a  flavour  and  poignancy  to  every  other  pleasure. 
The  want  of  health  unfits  us  for  most  duties  of  life, 
and  is  especially  an  enemy  to  the  social  and  humane  af¬ 
fections,  as  It  generally  renders  the  unhappy  sufferer 
peevish  and  .sullen,  disgusted  at  the  allotments  of  Pro¬ 
vidence,  and  consequently  apt  to  entertain  suspicious 
and  gloomy  sentiments  of  its  -4uthor.  It  obstructs  the 
free  exercise  and  full  improvement  of  our  reason, 
makes  us  a  burden  to  our  friends,  and  useless  to  so¬ 
ciety.  Whereas  the  uninterrupted  enjoyment  o*f  good 
health  is  a  constant  source  of  good  humour,  and  good 
humour  is  a  great  friend  to  openness  and  benignity  of 
heart,  enables  us  to  encounter  the  various  ills  and  dis¬ 
appointments  of  life  with  more  courage,  or  to  sustain 
them  with  more  patience  and,  in  short,  conduces 
much,  if  w'c  arc  otherwise  duly  qualified,  to  our  acting 
our  part  In  every  exigency  of  life  with  more  firmness, 
consistency,  and  dignity.  Therefore  It  imports  us 
Vuich  to  preserve  and  improve  a  habit  or  enjoyment, 
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without  which  every  other  external  entertainment  is 
tasteless,  and  most  other  advantages  of  little  avail.— 

And  this  is  best  done  by  a  strict  temperance  in  diet 
and  regimen,  by  regular  exercise,  aud  by  keeping 
the  mind  serene  and  unruffled  by  violent  passions,  andjjowpre- 
unsubdued  by  intense  and  constant  labours,  which  served, 
greatly  impair  and  gradually  destroy  the  strongest  con¬ 
stitutions.  jgj 

Strength,  egility,  hai'diness,  and  patience  of  change,  Stren>>tb, 
suppose  health,  and  are  unattainable  without  it  j  but«g‘l*ty,  &i 
they  imply  something  more,  and  are  necessary  to  guard 
it,  to  give  us  the  perfect  use  of  life  and  limbs,  and  to 
secure  us  against  many  otherwise  unavoidable  ills. — 

The  exercise  of  the  necessary  manual,  and  of  most  of 
the  elegant  arts  of  life,  depends  on  strength  and  agiiity 
of  body  j  personal  dangers,  private  and  public  dangers, 
the  demands  of  our  friends,  our  families,  and  country, 
require  them  j  they  are  necessar  y  in  war,  and  ornamen¬ 
tal  in  peace  ;  fit  for  the  employment  of  a  country  and  a 
town  life,  and  they  exalt  the  entertainments  and  diver- at- 
sions  of  both.  They  are  chiefly  obtained  by  moderate  taiued. 
and  regular  exercise. 

Few  are  so  much  raised  above  want  and  dependence.  Patience  t 
or  so  exempted  from  business  and  care,  as  not  to  be  change; 
often  exposed  to  Inequalities  and  changes  of  diet,  ex¬ 
ercise,  air,  climate,  and  other  Irregularities.  Now,  what 
can  be  so  effectual  to  secure  one  against  the  mischiefs 
arising  from  such  unavoidable  alterations,  as  hardiness, 
and  a  certain  versatility  of  constitution  which  can  bear 
extraordinary  labours,  and  submit  to  great  changes, 
without  any  sensible  uneasiness  or  bad  consequences. 

This  is  best  attained,  not  by  an  over  great  delicacy  How  al¬ 
and  minute  attention  to  forms,  or  by  an  invariable  re-tained. 
gularity  iu  diet,  hours,  and  way  of  living,  but  rather 
hy  a  bold  and  discreet  latitude  of  l  egimen.  Besides, 
deviations  from  established  rules  and  forms  of  living,  if 
kept  within  the  bounds  of  sobriety  and  reason,  are 
friendly  to  thought  and  original  sentiments,  animate  the 
dull  scene  of  ordinary  life  and  business,  and  agreeably 
stir  the  passions,  which  stagnate  or  breed  ill  humour  in 
the  calms  of  life. 

Neatness,  cleanliness,  aud  decency,  to  which  we  may  Neatness, 
add  dignity  oi  countenance  demeanour,  seem  to  have  decency, 
something  refined  and  moral  in  them  :  at  least  we  ge-^®' 
nerally  esteem  them  indications  of  an  orderly,  gen¬ 
teel,  and  well  governed  mind,  conscious  of  an  inward 
worth,  or  the  respect  due  to  one’s  nature.  Whereas 
nastiness,  slovenliness,  awkwai-dncss,  and  indecency,  are 
shrewd  symptoms  of  something  mean,  careless,  and 
deficient,  and  betray  a  mind  untaught,  illiberal,  un¬ 
conscious  of  what  is  due  to  one’s  self  or  to  others. 

How  much  cleanliness  conduces  to  health,  needs  hard¬ 
ly  to  be  mentioned  ;  and  how  necessary  it  is  to  main¬ 
tain  one’s  character  and  rank  in  life,  and  to  render  us 
agreeable  to  others  as  well  as  to  ourselves,  is  as  evi¬ 
dent. — 'J'here  are  certain  motions,  airs  and  gestures, 
which  become  the  human  countenance  and  form,  in 
rvhich  we  perceive  a  comeliness,  openness,  simplicity, 
gracefulness ;  and  there  are  others,  which  to  our  sense 
of  decorum  appear  t/weowie/y,  affected,  disingenuous,  and 
awkward,  quite  unsuitable  to  the  native  dignity  of  our 
face  and  form.  The  first  tire  in  themselves  the  most 
easy,  natural  and  commodious,  give  one  boldness  and 
presence  of  mind,  a  modest  assurance,  an  address  both 
awful  and  alluring ;  they  bespeak  candour  and  great¬ 
ness 
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Of  Man’s  ness  ot  mind,  raise  t!ie  most  agreeable  prejudices  in 
duty  of  one’s  favour,  render  society  engaging,  command  re- 
Himself,  spect,  and  often  love,  and  give  weight  and  authority 
both  in  conversation  and  business;  in  fine,  tliev  are  the 
colouring  ot  virtue,  which  show  it  to  the  greatest  ad¬ 
vantage  in  whomsoever  it  is  ;  and  not  only  imitate, 
but  in  some  measure  supply  it  where  it  is  wanting. 

W  hereas  the  last,  viz.  rudeness,  affectation,  indecorum, 
and  the  like,  have  all  the  contrary  effects ;  they  are 
burdensome  to  one’s  self,  a  dishonour  to  our  nature,  and 
a  nuisance  in  society.  The  former  qualities  or  goods 
are  best  attained  by  a  liberal  education,  by  preserving 
a  just  sense  of  the  dignity  of  our  nature,  by  keeping 
the  best  and  politest  company,  but,  above  all,  by  acquir¬ 
ing  those  virtuous  and  ennobling  habits  of  mind  which 
are  decency  in  perfection,  which  will  give  an  air  of 
unaffected  grandeur,  and  spread  a  lustre  truly  engaging 
over  the  whole  form  and  deportment. 

We  are  next  to  consider  those  goods  which  consist 
in  exterior  social  connexions,  as  fame,  fortune,  civil 
authority,  power. 

The  first  has  a  twofold  aspect,  as  a  good  pleasant 
in  itself,  or  gratifying  to  an  original  passion,  and  then 
as  expedient  or  useful  towards  a  farther  end.  Honour 
from  the  wise  and  good,  on  the  account  of  a  virtuous 
conduct,  is  regaling  to  a  good  man;  for  then  his  heart 
re-echoes  to  the  grateful  sound.  There  are  few  quite 
indifferent  even  to  the  commendation  of  the  vulgar. 

Though  we  cannot  approve  that  conduct  which  pro¬ 
ceeds  entirely  from  this  principle,  and  not  from  good 
affection  or  love  of  the  conduct  itself,  yet,  as  it  is  of¬ 
ten  a  guard  and  additional  motive  to  virtue  in  creatures 
imperfect  as  we  are,  and  often  distiacted  bv  interfer¬ 
ing  passions,  it  might  be  dangei-ous  to  suppress  it  alto¬ 
gether,  however  wise  it  may  be  to  restrain  it  within 
due  bounds,  and  however  laudable  to  use  it  only  as  a 
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must  be  highly  preposterous  and  absurd.  There  can  of  Man*;* 
be  no  measure,  no  limit,  to  such  pursuit;  all  must  be  duty  to 
whim,  caprice,  extravagance.  Accordingly,  such  ap¬ 
petites,  unlike  all  the  natural  ones,  are  increased  by 
possession,  and  whetted  by  enjoyment.  They  are  al¬ 
ways  precarious,  and  never  without  fean,  because  the 
objects  lie  without  one’s  self;  they  are  seldom  withoat 
sorrow  and  vexation,  because  no  accession  pf  wealth  or 
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scaffolding  to  our  virtue,  which  may  be  taken  down 
when  that  glorious  structure  is  finished,  but  hardly  till 
then.  To  pursue  fame  for  itself,  is  innocent  ;  to  re¬ 
gard  it  only  as  an  auxiliary  to  virtue,  is  noble  ;  to  seek 
it  chiefly  as  an  engine  of  public  usefulness  is  still  more 
noble,  and  highly  praise-worthy.  For  though  the  opi¬ 
nion  and  breath  of  men  are  transient  and  fading  tilings, 
often  obtained  without  merit,  and  lost  without  cause  ; 
yet  as  our  business  is  with  men,  and  as  our  capacity  of 
serving  them  is  gcnerallv  increased  in  proportion  to 
their  esteem  of  us,  therefore  sound  and  well  established 
snoral  applause  may  and  will  be  modestly,  not  ostenta¬ 
tiously,  sought  after  by  the  good ;  not  indeed  as  a  soli¬ 
tary  refined  sort  of  luxury,  but  as  a  public  and  projier 
instrument  to  serve  and  bless  mankind.  .  At  the  same 
time  they  will  learn  to  despise  that  reputation  which  is 
founded  on  rank,  fortune,  and  any  other  circumstances 
or  accomplishments  that  arc  foreign  to  real  merit,  or  to 
itseful  services  done  to  others,  and  think  that  praise  of 
Jittle  avail  which  is  purchased  without  desert,  and  be- 
XQg  stowed  without  judgment. 

Fortune,  Fortune,  power,  and  civil  authority,  or  whatever  is 
power,  &c.  called  influence  and  weight  among  mankind,  wn:  goods 
of  the  second  division,  that  is,  valuable  and  pursuabic 
only  as  they  are  useful,  or  as  means  to  a  farther  end, 
viz.  procuring  or  presertnng  the  immediate  objects  ol 
enjoyment  or  happiness  to  ourselves  or  others.  'I  hrre- 
fore  to  love  sucli  goods  on  their  own  account,  and  to 
pursue  them  as  ends,  not  the  means  of  enjoyment, 
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power  can  satisfy  them.  But  if  those  goods  are  consi-^^®" 
dered  only  as  the  materials  or  means  of  private  or  pub-P'*‘“‘"'*’*^ 
lie  happiness,  then  the  same  obligations  which  bind 
us  to  pursue  the  latter,  bind  us  likewise  to  pursue  the 
former.  We  may,  and  no  doubt  we  ought,  to  seeJc 
such  a  measure  of  wealth  as  is  necessary  to  supply  aU 
our  real  wants,  to  raise  us  above  servile  dependence, 
and  provide  us  with  such  conveniences  as  are  suited  to 
our  rank  and  condition  in  life.  To  be  regardless  of 
this  measure  of  wealth,  is  to  expose  ourselves  to  al4 
the  temptations  of  poverty  and  corruption  :  to  forfeit 
our  natural  independency  and  freedom  ;  to  degrade, 
and  con.sequently  to  render  the  rank  we  hold,  and  the 
character  we  sustain  in  society,  useless,  if  not  con¬ 
temptible.  ^^'hen  these  important  ends  are  secured, 
we  ought  not  to  murmur  or  repine  that  we  po-sscss  no 
more;  yet  we  arc  not  secluded  by  any  obligation, 
moral  or  divine,  from  seeking  more,  in  order  to  give 
us  that  happiest  and  most  godlike  of  all  powers,  the 
power  oi  doing  good.  A  supine  indolence  in  this  re¬ 
spect  is  both  absurd  and  criminal ;  absurd,  as  it  robs 
us  of  an  inexhausted  fund  of  the  most  refined  and 
durable  enjoyments ;  sindi  criminal,  as  it  renders  us  so  itt 
far  useless  to  the  society  to  which  we  belong.  “  'I’hat^^^®*' 
pursuit  of  wealth  which  goes  beyond  the  former  end, 
viz.  the  obtaining  the  necessaries,  or  such  convenien- 
cies  of  life,  as,  in  the  estimation  of  reason,  not  of  va¬ 
nity  or  passion,  are  suited  to  our  rank  and  condition, 
and  yet  is  not  directed  to  the  latter,  viz.  the  doing 
good,  is  what  we>  call  uvurice.'"  And  “  that  pursuit 
of  power,  which  after  securing  bne’s  self,  i.  e.  having 
attained  the  proper  indepeinlencc  and  liberty  of  a  ra¬ 
tional  social  creature,  is  not  directed  to  the  gooil  of  ii  : 
others,  is  what  we  call  ambition,  or  the  lust  q/ poim-.”  •''"'’■f'®'’ 
'i'o  what  extent  the  strict  measures  (d'  virtue  will  allow 
us  to  pursue  either  wealth  or  power,  and  civil  authority, 

Is  not  perhaps  possible  j)reclsely  to  determine.  I  hat 
must  be  left  to  prudence,  and  the  peculiar  character, 
condition,  and  other  circumstances  of  each  man.  Only 
thus  far  a  limit  may  he  .set,  that  the  i)ursuit  of  either 
must  encroach  upon  no  other  duty  or  obligation  wliieh 
we  owe  to  ourselves,  to  .society,  or  to  its  parent  and 
head.  'Fhe  same  reasoning  is  to  Ik*  applied  to /werr 
as  to  wealth.  It  is  only  valuable  as  an  instrument  of 
our  own  security,  and  of  the  free  enjoyment  of  those 
original  goods  it  may,  and  often  doe-,  administi  r  to 
us,  and  as  an  e  ngine  of  more  extensive  hapjiinc-  to  oor 
frirnds,  our  eeiuntry,  and  mankind.  •  i 

Now  the  hist,  and  indeed  the  only  way  to  obtain  alb"  Iaih- 
solid  and  lasting  fame,  is  an  unifonn  inflexible  eour-c""'* 
of  virtue,  the  employing  one’s  ability  and  wealth  in“j 
supplying  tin-  wants,  and  using  one’-,  pow  r  in  pio- 
moting  or  securing  the  happim  ss,  the  rights  and  liber¬ 
ties  of  mankind,  joined  to  .an  universal  affibiliiy  and 
politeness  of  manners.  .And  surelv  one  will  not  mi-fal.e 
the  matter  much,  who  thinks  llie  s.ime  coin  lin'd-  = 
cive  to  the  acquiring  greater  ar- ••s.aions  both  of  wiaitb 
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Of  iMons  and  power;  especially  if  he  adds  to  those  qualifications 


duty  to  vigorous  industry,  a  constant  attention  to  the  cha- 


Himself.  -  . 

>m.i  racters  and  wants  or  men,  to  the  conjunctures  or  times, 

and  continually  varying  genius  of  afl'airs  ;  and  a  steady 
intrepid  honesty,  that  tvill  neither  yield  to  the  allure¬ 
ments,  nor  he  overawed  with  the  terrors,  of  that  cor¬ 
rupt  and  corrupting  scene  in  which  we  live.  We  have 
sometimes  heard  indeed  of  other  ways  and  means,  as 
fraud,  dissimulation,  servility,  and  prostitution,  and  the 
like  ignoble  arts,  by  which  the  men  of  the  world  (^as 
they  are  called,  shrewd  politicians,  and  men  of  address!) 
amass  wealth,  and  procure  power;  but  as  we  want  ra¬ 
ther  to  form  a  man  of  virtue,  an  honest,  contented, 
liappy  man,  we  leave  to  the  men  of  the  world  their 
own  ways,  and  permit  them,  unenvied  and  unimitated 
114  by  us,  to  reap  the  fruit’ of  their  doings, 
tte^bitef  next  species  of  objects  in  the  scale  of  good,  are 

the  goods  of  the  intellect,  as  knowledge,  mcmo7  y,judge~ 
.  ment,  taste,  sagacity,  docility,  and  whatever  else  we  call 

intellectual  virtues.  Let  us  consider  them  a  little,  and 
iij  the  means  as  well  obligations  to  improve  them. 

Their  mo-  As  man  is  a  rational  creature,  capable  of  knowing 
ment.  the  difl’erences  of  things  and  actions  ; — as  he  not  only 
sees  and  feels  what  is  present,  but  remembers  what  is 
past,  and  often  foresees  what  is  future; — as  he  advances 
from  small  beginnings  by  slow  degrees,  and  with  much 
labour  and  difficulty,  to  knowledge  and  experience ; — 
as  his  opinions  sway  his  passions, — as  his  passions  in¬ 
fluence  his  conduct,— and  as  his  conduct  draws  conse¬ 
quences  after  it,  which  extend  not  only  to  the  present 
but  to  the  future  time,  and  therefore  is  the  princi¬ 
pal  source  of  his  happiness  or  misery;  it  is  evident, 
tlrat  he  is  formed  for  intellectual  improvements,  and 
that  it  must  be  of  the  utmost  consequence  for  him  to 
improve  and  cultivate  his  intellectual  powers,  on 
which  these  opinions,  those  passions,  and  that  conduct 
*  Thilos.  depend  *. 

Sinic.Con-  But  besides  the  future  consequences  and  moment  of 
fuc  lib.  1.  Irnproving  our  intellectual  powers,  their  immediate  ex- 


^  ^  ercise  on  their  proper  objects  yields  the  most  rational 

The  plea-  and  refined  pleasui'es.  Knowledge,  and  a  right  taste  in 
sy  es  they  the  arts  of  imitation  and  design,  as  poetry,  painting,  sculp- 
ture,  music,  architecture,  aflbrd  not  only  an  innocent, 
hut  a  most  sensible  and  sublime  entertainment.  By 
and  taste-  these  the  understanding  ts  instructed  in  ancient  and 
modern  life,  the  history  of  men  and  things,  the  ener¬ 
gies  and  effects  of  the  passions,  the  consequences  of 
virtue  and  vice ;  by  these  the  imagination  is  at  once 
entertained  and  nourished  with  the  beauties  of  nature 
and  art,  lighted  up  and  spread  out  with  the  novelty, 
grandeur,  and  harmony  of  tlie  universe ;  and,  in  fine, 
the  passions  are  agreeably  roused,  and  suitably  enga¬ 
ged,  by  the  gieatest  and  most  interesting  objects  that 
can  fill  the  human  mind.  He  who  has  a  taste  formed 
to  those  ingenious  delights,  and  plenty  of  materials  to 
gratify  it,  can  never  want  the  most  agreeable  exercise 
and  entertainment,  nor  once  have  reason  to  make  tliat 
fashionable  complaint  of  the  tediousness  of  time.  Nor 
can  he  want  a  proper  subject  for  the  discipline  ami  im¬ 
provement  of  his  heart.  For,  being  dally  conversant 
with  beauty,  order,  and  design,  in  inferior  subjects,  he 
bids  fair  for  growing  in  due  time  an  admirer  of  what 
is  fair  and  well-proportioned  in  the  conduct  of  life  and 
the  order  of  society,  which  is  only  order  and  design 
exerted  in  their  highest  subject.  He  will  learn  to 
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transfer  the  numbers  of  poetry  to  the  harmony  of  the  Of  Man's 
mind  and  of  well-governed  passions ;  and,  from  adnuT 
ring  the  virtues  of  others  in  moral  paintings,  come  to 
approve  and  imitate  them  himself.  Therefore,  to  cuL 
tivate  a  true  and  correct  taste  must  be  both  our  interest 
and  our  duty,  when  the  circumstances  of  our  station 
give  leisure  and  opportunity  for  it,  and  when  the  doing 
it  is  not  inconsistent  with  our  higher  obligations  or  en¬ 
gagements  to  society  and  mankind. 
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It  is  best  attained  by  reading  the  best  books,  where  How  at- 
good  sense  has  more  the  ascendant  than  learning,  and 
which  pertain  more  to  practice  than  to  speculation ;  by 
studjing  the  best  models,  i.  e.  those  which  profess  to 
imitate  nature  most,  and  approach  the  nearest  to  it, 
and  by  conversing  with  men  of  the  most  refined  taste, 
and  the  greatest  experience  in  life. 

As  to  the  other  intellectual  goods,  what  a  fund  of  Other  in¬ 
entertainment  must  it  be  to  investigate  the  truth  and  tellectuaj 
various  relations  of  things,  to  trace  the  operations 
nature  to  general  laws,  to  explain  by  these  its  mani¬ 
fold  phenomena,  to  understand  that  order  by  wliich 
the  universe  is  upheld,  and  that  economy  by  which  it 
is  governed  !  to  be  acquainted  with  the  human  mind, 
the  connexions,  subordinations,  and  uses  of  its  powers, 
and  to  mark  their  energy  in  life  !  how  agreeable  to 
the  ingenious  inquirer,  to  observe  the  manifold  rela¬ 
tions  and  combinations  of  individual  minds  in  society, 
to  discern  the  causes  rvhy  they  flourish  or  decay,  and 
from  thence  to  ascend,  through  the  vast  scale  of  be¬ 
ings,  to  that  general  ]\Iind  which  presides  over  all  ; 
and  operates  unseen  in  every  system  and  in  every  age, 
through  the  whole  compass  and  progression  of  nature  ! 

Devoted  to  such  entertainments  as  these,  the  contem¬ 
plative  have  abandoned  every  other  pleasure,  retired 
from  the  body,  so  to  speak,  and  sequestered  themselves 
from  social  intercourse  :  for  these,  the  busy  have  often 
preferred  to  the  huri-y  and  din  of  life  the  calm  retreats 
ot  contemplation ;  tor  these,  when  once  they  came  to 
taste  them,  even  the  gay  and  voluptuous  have  thrown 
up  the  lawless  pursuits  of  sense  and  appetite,  and  ac¬ 
knowledged  these  mental  enjoyments  to  be  the  most 
refined,  and  indeed  the  only  luxury.  Besides,  by  a  just 
and  large  knowledge  ot  nature,  we  recognize  the  per¬ 
fections  ol  its  Author ;  and  thus  piety,  and  all  those 
pious  atlections  which  depend  on  just  sentiments  of 
his  character,  are  awakened  and  confirmed ;  and  a 
thousand  superstitious  fears,  that  arise  from  partial 
views  ot  his  nature  and  works,  will  of  course  be  ex¬ 
cluded  An  extensive  prospect  of  human  life,  and  of 
the  periods  and  revolutions  of  human  things,  will  con¬ 
duce  much  to  the  giving  a  certain  greatness  of  mind, 
and  a  noble  contempt  to  those  little  competitions  about 
power,  honour,  and  wealth,  which  disturb  and  divide 
the  bulk  ot  mankind  ;  and  promote  a  calm  endurance 
ot  those  inconveniencies  and  ills  that  are  the  common 
appendages  of  humanity.  Add  to  all,  that  a  just  know- 
lede  of  human  nature,  and  of  those  hinges  upon  which 
the  business  and  fortunes  of  men  turn,  will  prevent  our 
tliinking  either  too  highly  or  too  meanly  of  our  fel¬ 
low  creatures,  give  no  small  scope  to  the  exercise  of 
friendship,  confidence,  and  good  will,  and  at  the  .same 
time  brace  the  mind  with  a  proper  caution  and  distrust 
(those  nerves  of  prudence),  and  give  a  greater  mastery 
in  the  conduct  ot  private  as  well  as  public  life.  There¬ 
fore,  by  cultivating  our  intellectual  abilities,  we  shall 

best 
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Of  Man’s  best  promote  and  secure  our  interest,  and  be  qualified 
duty  to  for  acting  our  part  in  society  with  more  honour  to  our- 
Uiniself  selves,  as  well  as  advantage  to  mankind.  Consequent- 
ly,  to  improve  them  to  the  utmost  of  our  power  is  our 
duty ;  they  are  talents  committed  to  us  by  the  Al¬ 
mighty  Head  of  society,  and  we  are  accountable  to 
jjg  him  for  the  use  of  them. 

How  at-  fbe  intellectual  virtues  are  best  improved  by  accu- 
taiued.  rate  and  impartial  observation,  extensive  reading,  and 
*  unconfined  converse  with  men  of  all  characters,  esjre- 

cially  with  those  who  to  private  study,  have  joined  the 
widest  acquaintance  with  the  world,  and  greatest  prac¬ 
tice  in  aft'airs  ;  but,  above  all,  by  being  much  in  the 
world,  and  having  large  dealings  w’ith  mankind.  Such 
opportunities  contribute  much  to  divest  one  of  preju¬ 
dices  and  a  servile  attachment  to  crude  systems,  to  open 
one’s  views,  and  to  give  that  experience  on  wliich  the 
most  useful  because  the  most  practical  knowledge  is 
built,  and  from  which  the  surest  maxims  for  the  con- 
jjj  duct  of  life  are  deduced. 

Moral  The  highest  goods  which  enter  into  the  composition 

{^oods.  of  human  happiness  are  moral  goods  of  the  mind,  di¬ 
rectly  and  ultimately  regarding  ourselves  •,  as  command 
of  the  appetites  and  passions,  prudence  and  caution,  mag¬ 
nanimity,  fortitude,  humility,  love  of  virttie,  love  of  God, 
resignation,  and  the  like.  These  sublime  goods  are 
goods  by  way  of  eminence,  goods  recommended  and  en¬ 
forced  by  the  most  Intimate  and  awful  sense  and  con¬ 
sciousness  of  our  nature  j  goods  that  constitute  the 
quintessence,  the  very  temper  of  happiness,  and  form 
that  complexion  of  soul  which  renders  us  approveable 
and  lovely  in  the  sight  of  God  j  goods.  In  fine,  which 
I2Z  are  the  elements  of  all  our  future  perfection  and  felicity. 
Their  mo-  Most  of  the  Other  goods  we  have  considered  depend 
partly  on  ourselves,  and  partly  on  accidents  which  we 
can  neither  foresee  nor  prevent,  and  result  from  causes 
which  we  cannot  influence  or  alter.  They  are  such 
goods  as  we  may  possess  to-day  and  lose  to-morrow, 
and  which  require  a  felicity  of  constitution  and  talents 
to  attain  them  in  full  vigour  and  perfection,  and  a  feli¬ 
city  of  conjunctures  to  secure  the  possession  of  them. 
Therefore,  did  our  happiness  depend  altogether  or 
chiefly  on  sucli  transitory  and  precarious  possessions,  it 
were  itself  most  precarious,  and  the  highest  folly  to  be 
anxious  about  It.  But  though  creatures,  constituted 
as  we  are,  cannot  be  indifl'erent  about  sncli  goods,  and 
must  sufler  in  some  degree,  and  consequently  have  our 
happiness  incomplete  without  them,  yet  they  weigli 
but  little  In  the  scale  when  compared  with  moral  goods. 
Bv  the  benevolent  constitution  of  our  nature,  these 
are  placed  within  the  sphere  of  our  activity,  so  that  no 
man  can  be  destitute  ot  them  unless  he  is  first  want¬ 
ing  to  lilmsell.  Some  of  the  wisest  and  best  of  man¬ 
kind  have  wanted  most  of  the  iormer  goods,  and  all 
the  external  kind,  and  felt  most  of  the  ojiposite  ills, 
such  at  least  as  arise  from  without  yet  by  possessing 
the  latter,  viz.  the  moral  goods,  have  declared  they 
were  happy  ,  and  to  the  conviction  ol  the  most  im¬ 
partial  observers  have  appeared  happy.  I  he  worst  of 
men  have  been  surrounded  with  every  outward  good 
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and  advantage  of  fortune,  and  have  pftssessed  great  of  Man’s 
parts  ;  yet  for  want  of  moral  rectitude,  have  been,  and  duly  to 
have  confessed  themselves,  notoriously  and  exquisitely 
miserable.  The  exercise  of  virtue  has  supported  its  vo-  * 
taries,  and  made  them  exult  in  the  midst  of  tortures 
almost  Intolerable  ;  nay,  how  often  has  some  fal.se  form 
or  shadow  of  it  sustained  even  the  greatest  (e)  villains 
and  bigots  under  the  same  pressures  !  But  no  external 
goods,  no  goods  of  fortune,  have  been  able  to  alleviate 
the  agonies  or  expel  the  fears  of  a  guilty  mind,  consci¬ 
ous  of  the  deserved  hatred  and  reproach  of  mankind, 
and  the  just  displeasure  of  Almighty  God. 

As  the  present  condition  of  human  life  is  wonder-  The  mued 
fully  chequered  with  good  and  ill,  and  as  no  height  of  condition 
station,  no  affluence  of  fortune,  can  absolutely  ensure 
the  good,  or  secure  against  the  ill,  it  is  evident  that  * 
great  part  of  the  comfort  and  serenity  of  life  must  He  virtues, 
in  having  our  minds  duly  affected  with  regard  to  both, 
i.  e.  rightly  attempered  to  the  loss  of  one  and  the  suf¬ 
ferance  of  the  other.  For  it  is  certain  that  outward 
calamities  derive  their  chief  malignity  and  pressure 
from  the  Inward  dispositions  with  which  we  receive 
them.  By  managing  these  right,  we  may  greatly  abate 
that  malignity  and  pressure,  and  consequently  diminish 
the  number,  and  weaken  the  force,  of  the  ills  of 
life,  if  we  should  not  have  it  in  our  power  to  obtain  a 
large  share  of  its  goods.  There  are  particularly  three 
virtues  which  go  to  the  forming  this  right  temper  to¬ 
wards  ill,  and  which  are  of  singular  efficacy,  if  not  to¬ 
tally  to  remove,  yet  wonderfully  to  alleviate,  the  cala¬ 
mities  of  life.  These  are  fortitude  or  patience,  humili¬ 
ty,  and  resignation,  124 

Fortitude  is  that  calm  and  steady  habit  of  mind  Fortitude, 
rvhich  either  moderates  our  fears,  and  enables  us 
bravely  to  encounter  the  prospect  of  ill,  or  renders  the 
mind  serene  and  invincible  under  its  immediate  pres¬ 
sure.  It  lies  equally  distant  from  rashness  and  cowar¬ 
dice  :  and  though  it  does  not  hinder  us  from  feeling, 
yet  prevents  our  complaining  or  shrinking  under  the 
stroke.  It  always  includes  a  generous  contempt  of, 
or  at  least  a  noble  superiority  to,  those  precarious 
goods  of  which  we  can  ensure  neither  the  possession 
nor  continuance.  The  man  therefore  who  jiosses.ses 
this  virtue  in  this  ample  sense  of  it,  .stands  upon  an 
eminence,  and  sees  human  things  below  him  ;  tlie 
tempest  indeed  may  reach  him,  but  he  stands  seem-t 
and  collected  against  it  upon  the  b:isis  of  conscious  vir¬ 
tue,  which  the  severest  storms  can  seldom  shake,  and 
never  overthrow.  _  ,  2 , 

Humility  is  another  virtue  of  high  rank  and  dignity,  Ilunillir'. 
though  often  mistaken  by  proud  mortals  for  meanness 
and  pusillanimity.  It  is  opposed  to  pride,  which  com¬ 
monly  includes  in  it  a  false  or  overrated  estimation  of 
our  own  merit,  an  ascription  of  it  to  oui>el\es  us  iu 
only  and  original  eaiise,  an  undue  comparison  of  our¬ 
selves  witli  others,  and  in  eonse(|Ucnee  of  that  supiaised 
superiority,  an  arrogant  preferein  e  of  oui-selve-.,  and  a 
supercilious  contempt  of  them.  Humility,  on  the  other 
hand,  seems  to  denote  that  modest  and  ingenuou- 
temper  of  mind,  which  arises  from  a  just  and  eijual 
j  B  2  estiinalt 
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(f.)  As  Ravaillac,  who  assassinated  Henry  IV.  of  1  lancc  j 
prince  of  Orange. 


and  Balthasar  (•eraerd,  who  murdered  N'  illittm  • 
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Of  Man’s  Gitimatc  of  our  own  advantages  compared  with  those 
duty  to  of  others,  and  from  a  sense  of  our  deriving  all  orlgi- 
,  f tint-self,  nally  from  the  Author  of  our  being.  Its  ordinary  at- 
''  tendants  are  mildness,  a  gentle  forbearance,  and  an  easy 
unassuming  humanity  with  regard  to  the  itnperlections 
and  faults  of  others  ;  virtues  rare  indeed,  but  of  the 
fairest  complexion,  the  proper  offspring  of  so  lovely  a 
parent,  the  best  ornaments  of  such  imperfect  creatures 
as  we  are,  precious  in  the  sight  of  God,  and  which 
sweetly  allure  the  hearts  of  men. 

Resigns-  Resignation  is  that  mild  and  heroic  temper  of  mind 
tion.  which  arises  from  a  sense  of  an  infinitely  wise  and 

good  providence,  and  enables  one  to  accpiiesce  with  a 
cordial  affection  in  its  just  appointments.  T  his  virtue 
has  something  very  particular  in  its  nature,  and  sublime 
in  its  efficacy.  For  it  teaches  us  to  bear  ill,  not  only 
with  patience,  and  as  being  unavoidable,  but  it  trans¬ 
forms,  as  it  were,  ill  into  good,  by  leading  us  to  con¬ 
sider  it,  and  every  event  that  has  the  least  appearance 
of  ill,  as  a  divine  dispensation,  a  wise  and  benevolent 
temperament  of  things,  subservient  to  universal  good, 
and  of  course  including  that  of  every  individual,  espe¬ 
cially  of  such  as  calmly  stoop  to  it.  In  this  light,  the 
administration  Itself,  nay  every  act  of  it,  becomes  an 
object  of  affection,  the  evil  disappears,  or  is  converted 
into  a  balm  which  both  heals  and  nourisheth  the  mind. 
For  though  the  first  unexpected  access  of  ill  may  sur¬ 
prise  the  soul  into  grief,  yet  that  grief,  when,  the  mind 
calmly  reviews  its  object,  changes  into  contentment, 
and  is  by  degrees  exalted  into  veneration  and  a  divine 
composure.  Our  private  will  is  lost  in  that  of  the  Al¬ 
mighty,  and  our  security  against  evei'y  real  ill  rests  on 
the  same  bottom  as  the  throne  of  him  who  lives  and 
reigns  for  ever. 

Chief  good,  Before  we  finish  this  section,  it  may  be  fit  to  observe, 
objective  2)elty  is  the  supreme  and  inexhausted 

mat  source  of  good,  on  whom  the  happiness  of  the  whole 

creation  depends  *,  as  he  is  the  highest  object  in  nature, 
and  the  only  object  who  is  fully  proportioned  to  the  in¬ 
tellectual  and  moral  powers  of  the  mind,  in  whom  they 
ultimately  rest,  and  find  their  most  perfect  exercise  and 
completion  ;  he  is  therefore  termed  the  C/iitf  good  of 
7Han,  objectively  considered.  And  virtue,  or  tlie  pro¬ 
portioned  and  vigorous  exercise  of  the  several  powers 
and  affections  on  their  respective  objects,  as  above  de¬ 
scribed,  is,  in  the  schools,  termed  the  chief  good,  formal¬ 
ly  considered,  or  its  formal  idea,  being  the  inward  tem¬ 
per  and  native  constitution  of  human  happiness. 

From  the  detail  we  have  gone  through,  the  following 
128  corollaries  may  be  deduced. 

CMollaricf.  j.  It  is  evident,  that  the  happiness  of  such  a  pro¬ 
gressive  creature  as  man  can  never  be  at  a  stand,  or 
continue  a  fixed  invariable  thing.  His  finite  nature, 
let  it  rise  ever  so  high,  admits  still  higher  degrees  of 
improvement  and  perfection.  And  his  progression  in 
improvement  or  virtue  always  makes  way  for  a  pro¬ 
gression  in  happiness.  So  that  no  possible  point  can 
be  assigned  in  any  period  of  his  existence  in  which  he 
is  perfectly  happy,  that  is,  so  happy  as  to  exclude  high¬ 
er  degrees  of  happiness.  All  his  perfection  is  only 
comparative.  2.  It  appears  that  many  things  must 
conspire  to  complete  the  happiness  of  so  various  a 
creature  as  man,  subject  to  so  many  wants,  and  sus¬ 
ceptible  of  such  different  pleasures.  3.  As  Ills  capaci¬ 
ties  of  pleasure  cannot  be  all  gratified  at  the  same 
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time,  and  must  often  interfere  with  each  other  in  such  Duties’of 
a  precarious  and  fleeting  state  as  human  life,  or  be  Society, 
frequently  disappointed,  perfect  happiness,  i,  c.  the 
undisturbed  enjoyment  of  the  several  pleasures  of 
which  we  are  capable,  is  unattainable  in  our  present 
state.  4.  That  state  is  most  to  be  sought  after,  in 
which  the  fewest  competitions  and  disappointments 
can  happen,  which  least  of  all  impairs  any  sense  of 
pleasure,  and  opens  ran  inexhausted  source  of  the  most 
refined  and  lasting  enjoyments.  5.  That  state  which 
is  attended  with  all  those  advantages,  is  a  state  or  course 
of  virtue.  6.  Therefore,  a  state  of  virtue,  in  which 
the  moral  goods  of  the  mind  are  attained,  is  the  happiest 
state. 

Chap.  III.  Duties  of  ^ociv.T'i. 

Sect.  I.  Filial  and  Fraternal  Duty. 

As  we  have  followed  the  order  of  nature  In  tracing 
the  history  of  man,  and  those  duties  which  he  ow'es  to 
himself,  it  seems  reasonable  to  take  the  same  method 
with  those  lie  owes  to  society,  which  constitute  the  se¬ 
cond  class  of  his  obligations. 

His  parents  are  .among  the  earliest  objects  of  his  at- Connexion 
tention  •,  he  becomes  soonest  acquainted  with  them,  of  parents, 
reposes  a  peculiar  confidence  in  them,  and  seems  to' 
regard  them  with  a  fond  affection,  the  early  prognos¬ 
tics  of  his  future and  gratitude.  Thus  does  nature 
dictate  the  first  lines  of  filial  duty,  even  before  a  just 
sense  of  the  connexion  is  formed.  But  when  the  child 
is  grown  uji,  and  has  attained  to  such  a  degree  of  un¬ 
derstanding,  as  to  comprehend  the  moral  tie,  and  be 
sensible  of  the  obligations  he  is  under  to  his  parents  j 
when  he  looks  back  on  their  tender  and  disinterested 
affection,  their  incessant  cares  and  labours  in  nursing, 
educating,  and  providing  for  him,  during  that  state  in 
which  he  had  neither  prudence  nor  strength  to  care  and 
provide  for  himself,  he  must  be  conscious  that  he  owes 
to  them  these  peculiar  duties.  rjo 

1.  To  reverence  and  honour  them,  as  the  instruments  Duties  to 
of  nature  in  introducing  him  to  life,  and  to  that  state 

of  comfort  and  happiness  which  he  enjoys ;  and  there¬ 
fore  to  esteem  and  imitate  their  good  qualities,  to  alle¬ 
viate  and  bear  with,  and  spread,  as  much  as  possible,  a 
decent  veil  over  their  faults  and  weaknesses. 

2.  To  be  highly  grateful  to  them,  for  those  favours 

whicli  it  can  hardly  ever  be  in  his  power  fully  to  re-* 
pay  to  show  this  gratitude  by  a  strict  attention  to 
their  wants,  and  a  solicitous  care  to  supply  them  j  by 
a  submissive  deference  to  their  authority  and  advice, 
especially  by  paying  great  regard  to  it  in  the  choice  of 
a  wife,  and  of  an  occupation  ;  by  yielding  to,  rather 
than  peevishly  contending  with,  their  humours,  as  re¬ 
membering  how  oft  they  have  been  pcrsecute/l  by  his  •, 
and,  in  fine,  by  soothing  their  cares,  lightening  their 
sorrows,  supporting  tlie  infirmities  of  age,  and  making 
the  remainder  of  tlieir  life  as  comfortable  and  joyful  as 
possible.  *3* 

As  his  brethren  and  sisters  are  the  next  with  whomI^“‘'«s  ‘o 
the  creature  forms  a  .social  and  moral  connexion, 
them  he  otves  a  fraternal  regard  ;  and  with  them 
ought  he  to  enter  into  a  strict  league  of  friendship, 
mutual  sympathy,  advice,  assistance,  and  a  generous 
intercourse  of  kind  offices,  remembering  their  relation 

to 


IvIOKAL  PHILOSOPHY. 


Partll.  MORAL  PHILOSOPHY.  .  381 


Duties  of  to  common  parents,  and  that  brotherhood  of  nature 
Society,  which  unites  them  into  a  closer  community  of  interest 
and  affection. 

Sect.  II.  Concerning  Marriage. 

Connexion  When  man  arrives  to  a  certain  age,  he  becomes 
with  the  sensible  of  a  peculiar  sympathy  and  tenderness  towards 
other  eex.  other  sex  •,  the  charms  of  beauty  engage  his  atten¬ 
tion,  and  call  forth  new  and  softer  dispositions  than 
he  has  yet  felt.  The  many  amiable  qualities  exhibit¬ 
ed  by  a  fair  outside,  or  by  the  mild  alurenient  of  fe¬ 
male  manners,  or  wlilch  the  prejudiced  spectator  with¬ 
out  much  reasoning  supposes  those  to  include,  with 
several  other  circumstances  both  natural  and  accident¬ 
al,  point  his  view  and  affection  to  a  particular  ob¬ 
ject,  and  of  course  contract  that  general  rambling  re¬ 
gard,  which  was  lost  and  useless  among  the  undistin¬ 
guished  crowd,  into  a  peculiar  and  permanent  attach¬ 
ment  to  one  woman,  which  ordinarily  terminates  in  the 
most  important,  venerable,  and  delightful  connexion  In 

ns 

The  The  state  of  the  brute  creation  is  very  dlSerent  from 

grounds  that  of  human  creatures.  U  he  former  are  clothed 
*bis  generally  armed  by  their  structure,  easily  hnd 

connexion,  2,  necessary  to  their  subsistence,  and  soon  attain 

their  vigour  and  maturity  ■,  so  that  they  need  the 
care  and  aid  of  their  parents  but  for  a  short  while 
and  therefore  we  see  that  nature  has  assigned  to  them 
vagrant  and  transient  amours.  The  connexion  being 
purely  natural,  and  merely  for  propagating  and  rear- 
ino'  their  offspring,  no  sooner  is  that  end  answered, 
than  the  conne.xion  dissolves  of  course.  But  the  hu¬ 
man  race  are  of  a  more  tender  and  defenceless  consti¬ 
tution  j  their  infancy  and  non-age  continue  longer  ; 
they  advance  slowly  to  strength  of  body  and  maturity 
of  reason  •,  they  need  constant  attention,  and  a  long 
series  of  cares  and  labours,  to  train  them  up  to  de¬ 
cency,  virtue,  and  the  various  arts  of  life.  Nature  has, 
therefore,  provided  them  with  the  most  allectionate 
and  anxious  tutors,  to  aid  their  weakness,  to  supply 
their  wants,  and  to  accomplish  them  in  those  necessary 
arts,  even  their  own  parents,  on  whom  she  has  devolved 
this  mighty  charge,  rendered  agreeable  by  the  most  al¬ 
luring  and  powerful  of  all  ties,  parental  aflection.  But 
unless  both  concur  in  this  grateful  task,  and  continue 
their  joint  labours,  till  they  have  reared  up  and  planted 
out  their  young  colony,  it  must  become  a  prey  to  evei  y 
rude  invader,  and  the  purpose  of  nature  in  the  original 
union  of  the  human  pair  be  defeated.  'I  herefore  our 
structure  as  well  as  condition  is  an  evident  indication, 
that  the  human  sexes  arc  destined  for  a  more  intimate, 
for  a  moral  and  lasting  union.  It  appears  likewise, 
that  the  principal  end  of  marriage  is  not  to  propagate 
and  nurse  up  an  offspring,  but  to  educate  and  form  minds 
for  the  great  duties  and  extensive  destinations  of  life. 
Society  must  be  supplied  from  this  original  nursery 
with  useful  members,  and  its  fairest  ornaments  and 
ij.  supports. 

Moral  ends  The  mind  is  apt  to  bo  dissipated  in  iu  views  and 
of  mar-  acts  of  friendship  and  humanity  J  unless  the  Jormo'  be 

ri«ge.  directed  to  a  particular  object,  and  the  latUr  employ¬ 

ed  in  a  particular  province.  \Vhen  iiieii  once  indulge 
in  this  dissipation,  there  is  no  stopping  their  career  ; 
they  grow  Insensible  to  moral  attractions  j  and,  by  ob¬ 


structing  or  impairing  the  decent  and  regular  exer-  Doties  of 
else  of  the  tender  and  generous  feelings  of  the  human  Society, 
heart,  they  in  time  become  unqualified  for,  or  averse v— ^ 
to,  the  forming  a  moral  union  of  souls,  which  is  the 
cement  of  society,  and  the  source  of  the  purest  do¬ 
mestic  joys.  Whereas  a  rational,  undepraved  love, 
and  its  fair  companion,  marriage,  collect  a  man’s  views, 
guide  his  heart  to  its  proper  object,  and,  by  confining 
his  affection  to  that  object,  do  really  enlarge  its  in¬ 
fluence  and  use.  Besides,  it  is  but  too  evident  from 
the  conduct  of  mankind,  that  the  common  ties  of  hu¬ 
manity  are  too  feeble  to  engage  and  interest  the  pas¬ 
sions  of  the  generality  in  the  affairs  of  society.  The 
connexions  of  neighbourhood,  acquaintance,  and  gene¬ 
ral  intercourse,  are  too  wide  a  field  of  action  for  many, 
and  those  of  a  public  or  community  are  so  for  more  *, 
and  in  which  they  either  care  not  or  know  not  how  to 
exert  themselves.  Therefore  nature,  ever  wise  and  be¬ 
nevolent,  by  implanting  that  strong  sympathy  which 
reigns  between  the  individuals  of  each  sex,  and  by 
urging  them  to  form  a  particular  moral  connexion,  the 
spring  of  many  domestic  endearments,  has  measured  out 
to  each  pair  a  particular  sphere  of  action,  proportioned 
to  their  views,  and  adapted  to  their  respective  capaci¬ 
ties.  Besides,  by  interesting  them  deeply  in  the  con¬ 
cerns  of  their  own  little  circle,  she  has  connected  them 
more  closely  with  society,  which  is  composed  of  parti¬ 
cular  families,  and  bound  them  down  to  their  good  beha¬ 
viour  in  that  particular  community  to  which  they  be¬ 
long.  This  moral  connexion  is  marriage,  and  this 
sphere  of  action  is  a  family.  i-; 

Of  the  conjugal  alliance  the  following  are  the  Duties  of 

ral  laws.  First,  Mutual  fidelity  to  the  marriage  bed. 
Disloyalty  defeats  the  very  end  of  marriage  ;  dissolves 
the  natural  cement  of  the  relation  ;  weakens  the  moral 
tie,  the  chief  strength  of  which  lies  in  the  reciprocation 
of  affection  j  and  by  making  the  offspring  uncertain, 
diminishes  the  care  and  attachment  necessary  to  their 
education. 

2.  A  conspiration  of  counsels  and  endeavours  to  pro¬ 
mote  the  common  interest  of  the  family,  and  to  educato 
their  common  offspring.  In  order  to  observe  these 
laws,  it  is  necessary  to  cultivate,  both  before  and  during 
the  married  state,  the  strictest  decency  and  chastity  of 
manners,  and  a  just  sense  of  what  becomes  their  respec¬ 
tive  characters. 

3.  The  union  must  be  inviolable,  and  for  lite.  Ihe 

nature  of  friendship,  and  partieularU  ol  this  species  of 
it,  the  education  of  their  offspring,  and  the  order  of 
society  and  of  successions,  which  would  othcrwi.se  be 
f.xtremciv  perplexed,  do  all  .seem  to  require  it.  To 
preserve  this  union,  and  render  the  matrimonial  state 
more  harmonious  and  comfortable,  a  mutual  esteem 
and  tenderness,  a  mutual  deference  and  lorbearancc, 
a  communication  of  advice,  and  .assistance  and  aulho- 
ritv,  are  absolutely  necessary.  If  cither  party  keep 
within  their  proper  departments,  there  need  be  no 
disputes  about  power  or  .superiority,  and  there  will  be 
none,  'i’hey  have  no  opposite  no  separate  intorests,  and 
therefore  there  can  be  no  just  ground  for  opposition  of 
conduct.  ij< 

h'rom  this  detail,  and  the  present  state  of  tbinn>  InP«ljrr»*V. 
which  there  is  pretty  near  a  parity  of  numbers  of  both 
sexes,  it  is  evident  that  polygamy  is  an  unnatural  state  > 
and  lhoii/;h  it  should  he  granted  ta  be  more  fruitful 
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of  children,  which  howev^er  it  is  not  found  to  be,  yet 
it  is  by  no  means  so  fit  for  rearing  minds,  which  seems 
to  be  as  much,  if  not  more,  the  intention  of  nature  than 
the  propagation  of  bodies. 

Sect.  III.  Of  Parental  Duty, 

The  connexion  of  parents  with  their  children  is  a 
natural  consequence  of  the  matrimonial  connexion  ; 
and  the  duties  which  they  owe  them  result  as  natural¬ 
ly  from  that  connexion.  The  feeble  state  of  children, 
subject  to  so  many  wants  and  dangers,  requires  their 
incessant  care  and  attention  j  their  ignorant  and  uncul¬ 
tivated  minds  demand  their  continual  instruction  and 
culture.  Had  human  creatures  come  into  the  world 
with  the  full  strength  of  men,  and  tlie  weakness  of  rea¬ 
son  and  vehemence  of  passions  which  prevail  in  chil¬ 
dren,  they  would  have  been  too  strong  or  too  stubborn 
to  have  submitted  to  the  government  and  instruction  of 
their  parents.  But  as  they  were  designed  for  a  progres¬ 
sion  in  knowledge  and  virtue,  it  was  proper  that  the 
growth  of  their  bodies  should  keep  pace  with  that  of 
their  minds,  lest  the  purposes  of  that  progression  siiould 
have  been  defeated.  Among  other  admirable  purposes 
which  this  gradual  expansion  of  their  outward  as  well 
as  inward  structure  serves,  this  is  one,  that  it  aflbrds 
ample  scope  to  the  exercise  of  many  tender  and  gene¬ 
rous  afl'ections,  which  fill  up  the  domestic  life  with  a 
beautiful  variety  of  duties  and  enjoyments ;  and  are  of 
course  a  noble  discipline  for  the  heart,  and  a  hardy  kind 
of  education  for  the  more  honourable  and  important 
duties  of  public  life. 

The  above-mentioned  weak  and  ignorant  state  of 
children  seems  plainly  to  invest  their  parents  with  such 
authority  and  power  as  is  necessaiy  to  their  support, 
protection,  and  education ;  but  that  authority  and 
power  can  be  construed  to  extend  no  farther  than  is 
necessary  to  answer  those  ends,  and  to  last  no  longer 
than  that  weakness  and  ignorance  continue*,  wherefore, 
the  foundation  or  reason  of  the  authority  and  power 
ceasing,  they  cease  of  course.  Whatever  power  or  au¬ 
thority  then  it  may  be  necessary  or  lawful  for  parents 
to  exercise  during  the  non-age  of  their  children,  to  as¬ 
sume  or  usurp  the  same  when  they  have  attained  the  ma¬ 
turity  or  full  exercise  of  their  strength  and  reason  would 
be  tyrannical  and  unjust.  From  hence  it  is  evident, 
that  parents  have  no  right  to  punish  the  persons  of  their 
children  more  severely  than  the  nature  of  their  ward¬ 
ship  requires,  much  less  to  invade  their  lives,  to  en¬ 
croach  upon  their  liberty,  or  transfer  them  as  their  pro¬ 
perty  to  any  master  rvhatsoever. 

The  first  class  of  duties  which  parents  owe  their  chil¬ 
dren  respect  their  natural  life  j  and  these  comprehend 
protection,  nurture,  provision,  introducing  them  into  the 
world  in  a  manner  suitable  to  their  rank  and  fortune, 
and  the  like. 

The  second  order  of  duties  regards  the  intellectual 
and  moral  life  of  their  children,  or  their  education  in 
such  arts  and  accomplishments  as  are  necessary  to  qua¬ 
lify  them  for  performing  the  duties  they  owe  to  them¬ 
selves  and  to  others.  As  this  was  found  to  be  the  prin¬ 
cipal  design  of  the  matrimonial  alliance,  so  the  fulfil¬ 
ling  that  design  is  the  most  important  and  dignified  of 
all  the  parental  duties.  In  order  therefore  to  fit  the 
child  for  acting  his  part  3visely  and  worthily  as  a 
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man,  as  a  cit:%en,  and  a  creatare  of  God,  both  parents  Duties  0 
ought  to  combine  their  joint  wisdom,  authority,  and  Society, 
power,  and  each  apart  to  employ  those  talents  w’hlch — v~“ 
are  the  peculiar  excellency  and  ornament  of  their  Te- 
spective  sex.  The  father  ought  to  lay  out  and  superin¬ 
tend  their  education,  the  mother  to  execute  and  ma¬ 
nage  the  detail  of  which  she  is  capable.  The  former 
should  direct  the  manly  exertion  of  tbe  intellectual  and 
moral  powers  of  his  child.  His  imagination,  and  the 
manner  of  those  exertions,  are  the  peculiar  province 
of  the  latter.  The  foi'mer  should  advise,  protect,  com¬ 
mand,  and,  by  bis  experience,  masculine  vigour,  and 
that  superior  authority  which  is  commonly  ascribed 
to  his  sex,  brace  and  strengthen  his  pupil  for  active 
life,  for  gravity,  integrity,  and  firmness  in  suffering. 

The  business  of  the  latter  is  to  bend  and  soften  her 
male  pupil,  by  the  charms  of  her  conversation,  and 
the  softness  and  decency  of  her  manners,  for  social  life, 
for  politeness  of  taste,  and  the  elegant  decorums  and 
enjoyments  of  humanity ;  and  to  improve  and  refine 
the  tenderness  and  modesty  of  her  female  pupil,  and 
form  her  to  all  those  mild  domestic  virtues  which  are 
the  peculiar  characteristics  and  ornaments  of  her  sex : 

To  conduct  the  opening  minds  of  their  sweet  charge 
through  the  several  periods  of  their  progress,  to  as¬ 
sist  them  in  each  period,  in  throwing  out  the  latent 
seeds  of  reason  and  ingenuity,  and  in  gaining  fresh  ac¬ 
cessions  of  light  and  virtue  •,  and  at  length,  with  all 
these  advantages,  to  produce  the  young  adventurers 
upon  the  great  theatre  of  human  life,  to  play  their 
several  parts  in  the  sight  of  their  friends,  of  society, 
and  mankind. 

Sect.  IV.  Herile  and  Sei'vile  Duty. 

In  the  natural  course  of  human  affairs,  it  must  neces- The  groun 
sarily  liappen  that  some  of  mankind  will  live  in  plenty 
and  opulence,  and  others  be  reduced  to  a  state  of  in-"^“'**^' 
digence  and  poverty.  The  former  need  the  labours 
of  the  latter,  and  the  latter  provision  and  support  of 
the  former.  This  mutual  necessity  is  the  foundation 
of  that  connexion,  whether  we  call  it  moral  or  civil, 
which  subsists  between  masters  and  servants.  He  who 
feeds  another  has  a  right  to  some  equivalent,  the  labour 
of  him  whom  he  maintains,  and  the  fruits  of  it.  And  The  condi 
he  who  labours  for  another  has  a  right  to  expect  that  tions  ofsei 
he  should  support  him.  But  as  the  labours  of  a  man  of 
ordinary  strength  are  certainly  of  greater  value  than 
mere  food  and  clothing  j  because  they  would  actually 
produce  more,  even  the  maintenance  of  a  family,  were 
the  labourer  to  employ  them  in  his  own  behalf  j  there¬ 
fore  he  has  an  undoubted  right  to  rate  and  dispose  of 
his  service  for  certain  wages  above  mere  maintenance  ; 
and  if  he  has  incautiously  disposed  of  It  for  the  latter 
only,  yet  the  contract  being  of  the  onerous  kind,  he 
may  equitably  claim  a  supply  of  that  deficiency.  If 
the  service  be  specified,  the  servant  is  bound  to  that 
only  ;  if  not,  then  he  is  to  be  construed  as  bound  only 
to  such  services  as  are  consistent  with  the  laws  of  jus¬ 
tice  and  humanity.  By  the  voluntary  servitude  to 
which  he  subjects  himself,  he  forfeits  no  rights  but  such 
as  are  necessarily  included  in  that  servitude,  and  is 
obnoxious  to  no  punishment  but  such  as  a  voluntary 
failure  in  the  service  may  be  supposed  reasonably  to 
require.  The  offspring  of  such  servants  have  a  right  to 
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that  libertv  which  neither  they  nor  their  parents  have 
forfeited. 

As  to  those  who,  because  of  some  heinous  offence, 
or  for  some  notorious  damage,  for  which  they  cannot 
otherwise  compensate,  are  condemned  to  perpetual  ser¬ 
vice,  they  do  not,  on  that  account,  forfeit  all  the  rights 
of  men  •,  but  those,  the  loss  of  which  is  necessary  to  se¬ 
cure  society  against  the  like  oft'ences  for  the  future,  or 
to  repair  the  damage  they  have  done. 

W  ith  regard  to  captives  taken  in  war,  it  is  barba¬ 
rous  and  inhuman  to  make  perpetual  slaves  of  them,  un¬ 
less  some  peculiar  and  aggiavated  circumstances  of 
guilt  have  attended  their  hostility.  The  bulk  of  the 
subjects  of  any  government  engaged  in  war  may  be 
fairly  esteemed  innocent  enemies  ;  and  therefore  they 
have  a  right  to  that  clemency  which  is  consistent  with 
the  common  safety  of  mankind,  and  the  particular  se¬ 
curity  of  that  society  against  which  they  are  engaged. 
Though  ordinary  captives  have  a  grant  of  their  lives, 
yet  to  pay  their  liberty  as  an  equivalent  is  much  too 
high  a  price.  There  arc  other  ways  of  acknowledging 
or  returning  the  favour,  than  by  surrendering  what  is 
far  dearer  than  life  itself*.  To  those  who,  under  pretext 
of  the  necessities  of  commerce,  drive  the  unnatural  trade 
of  bargaining  for  human  flesh,  and  consigning  their  in¬ 
nocent  but  unfortunate  fellow  creatures  to  eternal  ser¬ 


vitude  and  misery,  Ave  may  address  the  words  ot  a  fine 
writer  j  “  Let  avarice  defend  it  as  it  Avill,  there  is  an 
honest  reluctance  in  humanity  against  buying  and  sell¬ 
ing,  and  regarding  those  of  our  own  species  as  our 
wealth  and  possessions.” 


Sect.  V.  Social  Duties  of  the  private  Khul. 

Hitherto  we  have  considered  only  the  domestic  eco¬ 
nomical  duties,  because  these  are  first  in  the  progress  of 
nature.  But  as  man  passes  beyond  the  little  circle  of 
a  family,  he  forms  connexions  with  relations,  friends, 
neighbours,  and  others  ;  from  whence  results  a  new 
train  of  duties  of  the  more  private  social  kind,  as 
friendship,  chastity,  courtesy,  good  neighbourhood, 
charity,  forgiveness,  hospitality.” 

Man^^pti-  admirably  formed  for  particular  social  at- 

tude  for  so-  tachments  and  duties.  There  is  a  peculiar  and  strong 
vkty.  propensity  in  his  nature  to  be  affected  rvith  the  senti¬ 
ments  and  dispositions  of  others  Men,  like  certain 
musical  Instruments,  are  set  to  each  other,  so  that  the 
vibrations  or  notes  excited  in  one  raise  correspondent 
notes  and  vibrations  in  the  others.  The  impulses  of 
pleasure  or  pain,  joy  or  sorrotv,  made  on  one  mind,  are 
by  an  instantaneous  sympathy  of  nature  communicated 
in  some  degree  to  all  j  especially  when  hearts  are  (as 
a  humane  Avriter  expresses  it)  in  unison  of  kindness  j 
the  joy  that  vibrates  in  one  communicates  to  the  other 
also.  We  may  add,  that  though  joy  thus  imparted 
swells  the  harmony,  yet  grief  vibrated  to  the  heart  of 
a  friend,  and  rebounding  from  thence  in  sympathetic 
notes,  melts  as  it  were,  and  almost  dies  aAvay.  All 
the  passions,  but  especially  those  of  the  social  kind, 
are  contagious  j  and  Avhen  the  passions  ot  one  man 
mingle  Avith  those  of  another,  they  increase  .and  mul¬ 
tiply  prodigiously.  There  is  a  most  moving  eloquence 
in  the  human  countenance,  air,  voice  and  gesture, 
wonderfully  expressive  of  the  most  latent  feelings  and 
passions  of  the  soul,  which  daits  them  like  a  subtle 


flame  into  the  hearts  of  others,  and  raises  correspon-  Duties  of 
dent  feelings  there  :  friendship,  love,  good  humour.  Society, 
joy,  spread  through  every  feature,  and  particularly  '  * 

shoot  from  the  eyes  their  softer  and  fiercer  fires  Avith 
an  irresistible  energy.  And  in  like  manner  the  oppo¬ 
site  passions  of  hatred,  enmity.  Hi  humour,  melancholy, 
dift’use  a  sullen  and  saddening  air  over  the  face,  and 
flashing  from  eye  to  eye,  kindle  a  train  of  similar  pas¬ 
sions.  By  these,  and  other  admirable  pieces  of  ma¬ 
chinery,  men  are  formed  for  society  and  the  delightful 
interchange  of  friendly  sentiments  and  duties,  to  increase 
the  happiness  of  others  by  participation,  and  their  own 
by  rebound ;  and  to  diminish,  by  dividing,  the  common 
stock  of  their  misery.  145 

The  first  emanations  of  the  social  principle  bevond  Duties  ari^ 
the  bounds  of  a  family  lead  us  to  form  a  nearer  con-  ’“^1^ 
junction  of  friendship  or  good  will  Avith  those  who  i*re 
anywise  connected  Avith  us  by  blood  or  domestic  al¬ 
liance.  To  them  our  affection  does  commonly  exert 
Itself  in  a  greater  or  less  degree,  according  to  the 
nearness  or  distance  of  the  relation.  And  this  pro¬ 
portion  is  admirably  suited  to  the  extent  of  our  poAvers 
and  the  indigence  of  our  state  •,  for  it  is  only  within 
those  lesser  circles  of  consanguinity  or  alliance  that 
the  generality  of  mankind  are  able  to  display  their 
abilities  or  benevolence,  and  consequently  to  uphold 
their  connexion  Avlth  society,  and  subserviency  to  a 
public  interest.  Therefore  it  is  our  duty  to  regard 
these  closer  connexions  as  the  next  department  to  that 
of  a  family,  in  Avhich  nature  has  marked  out  for  us  a 
sphere  of  activity  and  usefulness  ;  and  to  cultivate  the. 
kind  affections  Avhich  ai'e  the  cement  of  these  endear¬ 
ing  alliances.  147 

Erequently  the  vieAV  of  distinguishing  moral 
ties  in  some  of  our  acquaintance  may  give  birth 
that  more  noble  connexion  we  call  FRIENDSHIP,  which 
is  far  superior  to  the  alliances  of  consanguinity.  For 
tliese  are  of  a  superficial,  and  often  of  a  transitory  na¬ 
ture,  of  Avhich  as  they  hold  more  of  instinct  than  «)f  rea¬ 
son,  Ave  cannot  give  such  a  rational  account.  But 
Jrundship  derives  all  its  strength  and  beauty,  and  the 
only  existence  Avhlch  is  durable,  from  the  qualities  ol 
the  heart,  or  from  virtuous  and  lovely  dispositions. 

Or,  should  these  be  wanting,  they  or  some  shadoAV  of 
them  must  he  supposed  present. — Therefore  friendship 
may  be  described  to  be,  “  The  union  of  tAvo  souls  by 
means  of  virtue,  the  common  object  and  cement  of 
their  mutual  affection.”  Without  virtue,  or  the  sup¬ 
position  of  it,  friendship  is  only  a  mcicenurp  league,  an 
alliance  of  interest,  Avhich  must  dissolve  of  com 'O  when 
that  interest  decays  or  subsists  no  longer.  It  is  not  so 
much  any  particular  passion,  as  a  com|M)sition  ol  sonic 
of  the  noblest  feelings  and  jiassions  of  the  mind.  Cood 
sense,  njust  taste  and  love  of  virtue,  a  thoiriiigh  randout 
and  benignity  of  htart,  or  what  we  u.sually  call  sl.  good 
temjHT,  and  a  generous  sympathy  of  sentiments  and 
affections,  are  the  necessary  ingredients  of  this  virtuoU' 
connexion.  When  it  is  grafinl  on  estes-m,  strengthen¬ 
ed  by  habit,  and  nulloAvtd  by  time,  it  yields  infinite 
pleasure,  ever  new  and  ever  growing;  is  a  noble  sup¬ 
port  amidst  the  various  trials  and  vi»  isMiudes  of  life,  and 
a  high  seasoning  to  most  of  uiw  other  enjoymeiit.s.— 

'I’o  form  anil  cultivate  virtuous  friendship,  must  be 
very  improving  to  the  ttmp«-r,  at  its  principal  ->//.■  { 
is  virtue,  set  off  witii  all  the  ailurcuieut  of  countenance. 
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air,  and  manners,  shining  forth  in  the  native  graces 
of  manly  honest  sentiments  and  affections,  and  ren- 
■  dered  visible  as  it  tvere  to  the  friendly  spectator  in 
a  conduct  unaffectedly  great  and  good  j  and  as  its 
principal  exercises  are  the  very  energies  of  virtue,  or 
its  gffect  and  emanations.  So  that  wherever  this 
amiable  attachment  prevails,  it  will  exalt  our  admira¬ 
tion  and  attachment  to  virtue,  and  unless  impeded  in 
its  course  by  unnatural  prejudices,  run  out  into  a 
friendship  to  the  human  race.  For  as  .no  one  can 
merit,  and  none  ought  to  usurp,  the  sacred  name  of 
friend,  who  hates  mankind  :  so  whoever  truly  loves 
them,  possesses  the  most  essential  quality  of  a  true 
friend. 

The  duties  of  friendship  are  a  mutual  esteem  of  each 
other,  unbribed  by  interest,  and  independent  of  it  j  a 
generous  confidence,  as  far  distant  from  suspicion  as 
from  reserve  ;  an  inviolable  harmony  of  sentiments  and 
dispositions,  of  desigtis  and  interests  j  a  fulelitv  unsha¬ 
ken  by  the  changes  of  fortune  j  a  constancy  unalterable 
by  distance  of  time  or  place  ;  a  resignation  of  one’s  per¬ 
sonal  interest  to  those  of  one’s  friend,  and  a  rccipro- 
.,cal,  unenvious,  unreserved  exchange  of  kind  offices. — 
But,  amidst  all  the  exertions  of  this  moral  connexion, 
humane  and  generous  as  it  is,  we  must  remember  that 
it  operates  within  a  narrow  sphere,  and  its  immediate 
operations  resjject  only  the  individual  ;  and  therefore 
its  particular  impulses  must  still  be  subordinate  to  a 
more  public  interest,  or  be  always  directed  and  con¬ 
trolled  by  the  more  extensive  connexions  of  our  na¬ 
ture. 

When  our  friendship  terminates  on  any  of  the  other 
sex,  in  whom  beauty  or  agreeablcness  of  person  and 
external  gracefulness  of  manners  conspire  to  express 
and  heighten  the  moral  charm  of  a  tender  honest  heart, 
and  sweet,  ingenuous,  modest  temper,  lighted  up  by 
good  sense ;  it  generally  grows  into  a  more  soft  and 
endearing  attachment.  When  this  attachment  is  im¬ 
proved  by  a  growing  acquaintance  with  the  worth  of 
its  object,  is  conducted  bv  discretion,  and  issues  at 
length,  a.s  it  ought  to  do,  in  the  moral  connexion  for- 
*  See  Sect,  merly  mentioned  *,  it  becomes  the  source  of  many 
amiable  duties,  of  a  communication  of  passions  and  in¬ 
terests,  of  the  most  refined  decencies,  and  of  a  thou¬ 
sand  nameless  deep-felt  joys  of  reciprocal  tenderness 
and  love,  flowing  from  every  look,  word,  and  action. 
Here  friendship  acts  with  double  energy,  and  the  va- 
tural  conspires  with  the  moral  charms  to  strengthen 
and  seeure  the  love  of  virtue.  As  the  delicate  nature 
of  female  honour  and  decorum,  and  the  inexpressible 
grace  of  a  chaste  and  modest  behaviour  are  the  surest 
and  indeed  the  only  means  of, kindling  at  first,  and  ever 
after  of  keeping  alive,  this  tender  and  elegant  flame, 
and  of  accomplishing  the  excellent  ends  designed  by 
it ;  to  attempt  by  fraud  to  violate  one,  or,  under  pre¬ 
tence  of  pa.ssion,  to  sully  and  corrupt  the  other,  and, 
hy_  so  doing,  to  expose  the  too  often  credulous  and  un¬ 
guarded  object,  with  a  wanton  cruelty,  to  the  hatred 
of  lier  own  sex  and  the  scorn  of  ours,  and  to  the 
lowest  Infamy  of  both,  is  a  conduct  not  only  base  and 
criminal,  but  inconsistent  with  that  truly  rational  and 
refined  enjoyment,  the  spirit  and  quintes.sence  of  which 
are  derived  from  the  bashful  and  saci-ed  charms  of  vir¬ 
tue  kept  untainted,  and  therefore  ever  alluring  to  the 
lover’s  lieart. 
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Courtesy,  good  neighbourhood,  affability,  and  the  like  Duties  o 
duties,  which  are  founded  on  our  private  social  con-  Society, 
nexions,  are  no  less  necessary  and  obligatory  to  crea- 
tures  united  to  society,  and  supporting  arid  support- 
ed  by  each  other  in  a  chain  of  mutual  want  and  de-good 
pendence.  They  do  not  consist  in  a  smootli  address,  neighboui 
an  artificial  or  obsequious  air,  fawning  adulations  or  hood,  &c 
a  polite  servility  of  manners  j  but  in  a  just  and  mo¬ 
dest  sense  of  our  own  dignity  and  that  of  others, 
and  of  the  reverence  due  to  mankind,  especially  to 
those  who  hold  the  higher  links  of  the  social  chain  j 
in  a  discreet  and  manly  accommodation  of  ourselves 
to  the  foibles  and  humours  of  others  y  in  strict  ob¬ 
servance  of  the  rules  of  decorum  and  civility  ;  but, 
above  all,  in  a  frank  obliging  carriage,  and  generous 
interchange  of  good  deeds  rather  than  words.  Such  a 
conduct  is  of  great  use  and  advantage,  as  it  is  an  excel¬ 
lent  security  against  injury,  and  the  best  claim  and  re¬ 
commendation  to  the  esteem,  civility,  and  universal  re¬ 
spect  of  mankind.  Tliis  inferior  order  of  virtues  unites 
the  particular  members  of  society  more  closely,  arid 
forms  the  lesser  pillars  of  the  civil  fabric  ;  which,  in 
many  Instances,  supply  the  unavoidable  defects  of  laws, 
and  maintain  the  harmony  and  decorum  of  social  inter¬ 
course,  where  the  more  important  and  essential  lines 
of  virtue  are  wanting. 

Charily  and  forgiveness  are  truly  amiable  and  use-  Charity, 
fill  duties  of  the  social  kind.  There  is  a  twofold  di-fo*fiivencs 
stinction  of  rights  commonly  taken  notice  of  by  moral  - 
writers,  viz,  perfect  and  imperfect.  To  fulfil  the  for¬ 
mer,  is  necessary  to  the  fifing  and  support  of  society  j 
to  fulfil  the  latter,  is  a  duty  equally  sacred  and  obliga- 
toiy,  and  tends  to  the  improvement  and  prosperity  of 
society  ;  but  as  the  violation  of  them  is  not  equally  pre¬ 
judicial  to  the  public  good,  the  fulfilling  them  is  not 
subjected  to  the  cognizance  of  larv,  but  left  to  the  can¬ 
dour,  humanity,  and  gratitude  of  individuals.  And  by 
this  means  am])le  scope  is  given  to  exercise  all  the  ge¬ 
nerosity,  and  display  the  genuine  merit  and  lustre  of 
virtue.  Thus  the  wants  and  misfortunes  of  others  call 
for  our  charitable  assistance  and  seasonable  supplies. 

And  the  good  man,  unconstrained  by  law,  and  uncon¬ 
trolled  by  human  authority,  will  checrtully  acknow¬ 
ledge  and  generously  satisfy  this  mournful  and  moving 
claim  j  a  claim  supported  by  the  sanction  of  heaven,  - 
of  whose  bounties  he  is  honoured  to  be  the  gratelul 
trustee.  If  his  own  perfect  rights  arc  invaded  by  the 
injustice  of  others,  he  will  not  therefore  reject  their 
imperfect  right  to  pity  and  forgiveness,  unless  his  grant 
of  these  should  be  inconsistent  W’ith  the  more  exten¬ 
sive  rights  of  society,  or  the  public  good.  In  that  case 
he  will  have  recourse  to  public  justice  and  the  laws, 
and  even  then  he  will  prosecute  the  injury  with  no  un¬ 
necessary  severity,  but  rather  with  mildness  and  hu¬ 
manity.  When  the  injury  is  merely  personal,  and  ol 
such  a  nature  as  to  admit  of  alleviations,  and  the  for¬ 
giveness  of  which  would  be  aTtendcd  with  no  worse 
consequences,  especially  ot  a  public  kind,  the  good 
man  will  generously  forgive  his  oftending  brother. 

And  it  is  his  duty  to  do  so,  and  not  to  take  private  re¬ 
venge,  or  retaliate  evil  for  evil.  For  though  resent¬ 
ment  of  injury  is  a  natural  passion,  and  implanted,  as 
Was  observed -f-  above,  for  wise  and  good  endsj  yet,  ISccPart 
considering  the'manllold  partialities  which  most 
have  for  themselves,  was  every  one  to  act  as  judge 
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In  Ills  own  cause,  and  to  execute  the  sentence  dicta¬ 
ted  by  his  own  resentment,  it  is  but  too  evident  that 
mankind  would  pass  all  bounds  in  their  fury,  and  the 
last  sufferer  be  provoked  in  his  turn  to  make  full  re¬ 
prisals.  So  that  evil,  thus  encountering  with  evil, 
would  produce  one  continued  series  of  violence  and 
misery,  and  render  society  intolerable,  if  not  imprac¬ 
ticable.  Therefore,  where  the  security  of  the  indivi¬ 
dual,  or  the  good  of  the  public,  does  not  require  a 
proportionable  retaliation,  it  is  agreeable  to  the  general 
law  of  benevolence,  and  to  the  particular  end  of  the 
passion  (which  is  to  prevent  injuiy  and  the  misery  oc¬ 
casioned  by  it),  to  forgive  personal  injuries,  or  not  to 
return  evil  for  evil.  This  duty  is  one  of  the  noble  re¬ 
finements  which  Chi'istianity  has  made  upon  the  gene¬ 
ral  maxims  and  practice  of  mankind,  and  enforced, 
with  a  peculiar  strength  and  beauty,  by  sanctions  no 
less  alluring  than  awful.  And  indeed  the  practice  of  it 
Is  generally  its  own  reward  j  by  expelling  from  the  mind 
the  most  dreadful  intruders  upon  its  repose,  those  ran¬ 
corous  passions  which  are  begot  and  nursed  by  resent¬ 
ment,  and  by  disarming  and  even  subduing  every  enemy 
one  has,  except  such  as  have  nothing  left  of  men  but  the 
outward  form. 

The  most  enlarged  and  humane  connexion  of  the 
private  kind  seems  to  be  the  hospitable  alliance,  from 
which  flow  the  amiable  and  disinterested  duties  we 
owe  to  strangers.  If  the  exercise  of  passions  of  the 
most  private  and  instinctive  kind  is  beheld  with  moral 
approbation  and  delight,  how  lovely  and  venerable 
must  those  appear  which  result  from  a  calm  philan¬ 
thropy,  arc  founded  in  the  common  rights  and  con¬ 
nexions  of  society,  and  embrace  men,  not  of  a  par¬ 
ticular  sect,  party,  or  nation,  but  all  in  general  without 
distinction,  and»without  any  of  the  little  partialities  of 
self-love. 

Sect.  VI.  Social  Duties  of  the  Commercial  Kind. 

The  next  order  of  connexions  are  those  which  arise 
from  the  wants  and  weakness  of  mankind,  and  from  the 
various  circumstances  in  which  their  difl'crent  situations 
place  them.  These  wc  may  call  coinmtrciul  connexions, 
and  the  duties  which  result  from  them  commercial  du¬ 
ties,  as  justice,  fair-dealing,  sincerity,  fidclitij  to  com¬ 
pacts,  and  the  like. 

Though  nature  is  perfect  in  all  her  works,  yet  sho 
has  observed  a  manifest  and  eminent  distinction  among 
them.  To  all  such  as  lie  beyond  the  reach  of  human 
skill  and  power,  and  are  properly  of  her  own  depart¬ 
ment,  she  has  given  the  finishing  hand.  'J'hcse  man 
may  design  after  and  imitate,  but  be  can  never  rival 
them,  nor  add  to  their  beauty  or  perfection.  Such  are 
the  forms  and  structure  of  vegetables,  animals,  and 
many  of  their  pro<luctions,  as  tlie  honey  comb,  the 
spider’s  web,  and  the  like.  There  are  others  of  her 
ivorks  which  she  has  of  design  left  unfinished,  as  it 
were,  in  order  to  exercise  the  ingenuity  anil  power 
of  man.  She  has  presented  to  him  a  rich  profusion  of 
materials  of  every  kind  for  his  conveniency  and  use  ; 
but  they  are  ruile  and  unpolished,  or  not  to  lie  come 
at  without  art  and  labour.  These  therefore  he  must 
apply,  in  order  to  adapt  them  to  his  use,  and  to  enjoy 
them  in  perfection.  '1  bus  nature  hath  given  him  an 
infinite  variety  of  herbs,  graias,  fossils,  minerals,  woods, 
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water,  earth,  air,  and  a  thousand  other  crude  mate-  Duties  of 
rials,  to  supply  his  numerous  wants.  But  he  must  sow.  Society, 
plant,  dig,  refine,  polish,  build,  and,  in  short,  manrf- s/— — ' 
facture  the  various  produce  of  nature,  in  order  to 
obtain  even  the  necessaries,  and  much  more  the 
convenlencies  and  elegancies  of  life.  These  then 
are  the  price  of  his  labour  and  industry,  and,  w  ithout 
that,  nature  will  sell  him  nothing.  But  as  the  wants 
of  mankind  are  many,  and  the  single  strength  of  indi¬ 
viduals  small,  they  could  hardly  find  the  necessaries, 
and  much  less  the  convenlencies  of  life,  without  unit¬ 
ing  their  ingenuity  and  strength  in  acquiring  these,  and 
without  a  mutual  intercourse  of  good  offices.  Some 
men  are  better  formed  for  some  kinds  of  ingenuity 
and  labour,  and  others  for  other  kinds  j  and  differ¬ 
ent  soils  and  climates  are  enriched  with  different  pro¬ 
ductions  ;  so  that  men,  by  exchanging  the  produce  of 
their  respective  labours,  and  supplying  the  wants  of 
one  country  with  tlie  superfluities  of  another,  do  in 
efl'ect  diminish  the  labours  of  each,  and  increase  the 
abundance  of  all.  This  Is  the  foundation  of  all  com¬ 
merce,  or  exchange  of  commodities  and  goods,  one 
with  another ;  in  order  to  facilitate  which,  men 
have  contrived  different  species  of  coin,  or  money,  as 
a  common  standard  by  which  to  estimate  the  com¬ 
parative  values  of  their  respective  goods.  But  to 
render  commerce  sure  and  eKecluaX,  justice,  fair-deal¬ 
ing,  sincerity,  and  fidelity  to  compacts,  are  absolutely 
necc.ssai-v- 

Justice  ov  fair-dealing,  or,  in  otlier  words,  a  dis- Justice; 
position  to  treat  others  as  we  would  be  treated  by 
them,  is  a  virtue  of  the  first  importance,  and  insepa¬ 
rable  from  the  virtuous  character.  It  is  tlie  cement  of 
society,  or  that  pervading  spirit  which  connects  its 
members,  inspires  its  various  relations,  and  maintains 
the  order  and  subordination  of  each  part  of  the  whole. 

^Vithout  it,  society  would  become  a  den  of  thieves  and 
banditti,  hating  and  hated,  devouring  and  devoured,  by 
one  another. 

And  here  it  may  he  proper  to  take  a  view  of  Mr 
Hume’s  supposed  case  of  the  sensible  knave  anil  the 
worthless  miser  (N°  16),  and  consider  what  would  be 
the  duty  of  the  former  according  to  the  theory  of  those 
moralists  who  hold  the  U'itt  of  (iod  to  be  the  criterion 
or  7'ulc,  and  everlasting  happiness  the  motive  of  hiiinuii 
virtue.  13S 

It  has  been  already  observed,  and  the  truth  of  the unlicrvilly 
observation  cannot  be  controverted,  that,  liy  seeretU  °'l 

purloining  from  the  cofl’ers  of  a  miser,  part  of 
gold  which  there  lies  useless,  a  man  might  in  parti- ',1,0  hold 
eular  circumstances  promote  the  good  ot  society,  the  will  of 
without  doing  any  injury  to  a  single  individual:  aiuH‘''d  to  be 
it  was  hence  in  fined,  that,  in  siii  h  eireiiin-tancis, 
would  be  no  duty  to  abstain  from  theft,  were  local 
lily  arising  from  particular  const (ptenccs  the  real  crite¬ 
rion  or  standard  of  justice.  ^  ery  ilillerent,  however, 
is  the  conclusion  which  must  be  drawn  by  those  who 
consider  the  natural  tendency  of  actions,  if  uuitcrsally 
performed,  as  the  criterion  of  their  merit  or  denurit, 
in  the  sight  of  fioil.  .Such  philo-sopliers  attend,  nut 
to  the  particular  consequences  of  a  -.ingle  action  in 
auy  given  case,  but  to  the  general  consi  quenci  s  of  the 
principle  from  which  it  flows,  i|  that  priniiplc  wire 
universally  adopted.  ^  011  canuot  (*ay  iho '■  jx-rmil 
oue  action  and  forbid  auotbiT,  without  showuig  a  dif- 
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Duties  of  ference  between  them.  The  same  sort  of  actions, 

^  Society,  therefore,  must  he  generally  permitted  or  generally 
forbidden.  But  tvere  every  man  allowed  to  ascertain 
for  himself  the  circumstances  in  which  the  good  of  so¬ 
ciety  would  be  promoted,  by  secretly  abstracting  the 
superfluous  tvealth  of  a  worthless  miser,  it  is  plain  that 
no  property  could  he  secure  ;  that  all  incitements  to 
industry  would  he  at  once  removed  5  and  that,  tvhat- 
ever  might  be  the  immediate  consequences  of  any  par¬ 
ticular  theft,  the  genet'al  and  necessary  consequences  of 
the  principle  by  which  it  was  authoriied  must  soon 
prove  fatal.  Were  one  man  to  purloin  part  of  the 
riches  of  a  real  miser,  and  to  consider  his  conduct  as 
s  vindicated  by  his  intention  to  employ  those  riches  in 
acts  of  generosity,  another  might  by  the  same  sort  of 
casuistry  think  himself  authorized  to  appropriate  to 
himself  part  of  his  wealth  j  and  thus  theft  would 
spread  through  all  orders  of  men,  till  society  were  dis¬ 
solved  into  separate,  hostile,  knd  savage  families,  mu¬ 
tually  dreading  and  shunning  each  other.  The  general 
consequences,  therefore,  of  encroaching  upon  private 
property  tend  evidently  and  violently  to  universal  mi¬ 
sery. 

On  the'other  hand.  Indeed,  the  particular  and  im¬ 
mediate  consequences  of  that  principle  rvhich  considers 
every  man’s  property  as  sacred,  may  in  some  cases, 
such  as  that  supposed,  be  in  a  small  degree  injurious 
to  a  few  families  in  the  neighbourhood  of  the  miser 
and  the  knave.  But  that  injiu-y  can  never  be  of  long 
duration  j  and  it  Is  infinitely  more  than  counterbalan¬ 
ced  by  the  general  good  consequences  of  the  principle 
from  which  it  accidentally  results  ;  for  these  conse¬ 
quences  extend  to  all  nations  and  to  all  ages.  With¬ 
out  a  sacred  regard  to  propeity,  there  could  neither 
he  arts  nor  Industry  nor  confidence  among  men,  and 
happiness  would  be  for  ever  banished  from  this  world. 
But  the  communication  of  happiness  being  the  end 
which  God  had  in  view  when  he  created  the  world, 
and  all  men  standing  in  the  same  relation  to  him,  it  is 
impossible  to  suppose  that  he  does  not  approve,  and  will 
not  ultimately  reward,  those  voluntary  actions  of  which 
the  natural  tendency  is  to  increase  the  sum  of  human 
happiness  ;  or  that  he  does  not  disapprove,  .and  will 
not  ultimately  punish,  those  which  naturally  tend  to 
iig.^avate  human  misery.  The  conclusion  is,  that  a 
strict  adherence  to  the  principle  of  justice  is  universal¬ 
ly,  and  in  all  possible  circumstances,  a  duty  from  which 
we  cannot  deviate  without  oflending  our  Creator,  and 
ultimately  bringing  misery  upon  ourselves. 

Sincerity.  Sincerity,  or  veracity,  in  our  words  and  actions,  is 
.another  virtue  or  duty  of  great  importance  to  society, 
being  one  of  the  great  bands  of  mutual  intercourse, 
aud  the  foundation  of  mutual  trust.  Without  it,  so¬ 
ciety  would  he  the  dominion  of  mistrust,  jealousy,  and 
fraud,  and  conversation  a  traffic  of  lies  and  dissimula¬ 
tion.  It  includes  in  it  a  conformity  of  our  words 
with  our  sentiments,  a  correspondence  between  our 
actions  and  dispo^Ilion«,  a  strict  regard  to  truths  and  an 
irreconcilable  abhorrence  of  falsehood.  It  does  not 
indeed  require,  that  we  expose  our  sentiments  Indis¬ 
creetly,  or  tell  all  the  truth  in  every  casej  but  certainly 
it  does  not  and  cannot  admit  the  least  violation  of 
truth  or  contradiction  to  our  sentiments.  For  if  these 
bounds  are  once  passed,  no  possible  limit  can  be  assigned 
where  the  violation  shall  stop,  and  no  pretence  of  pri- 
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vate*«r  public  good  can  possibly  counterbalance  the  ill  DnUesof 
consequences  of  such  a  violation.  Society. 

Fidelity  to  pf'omises,  compacts,  and  engagements,  is  — X'- — J 
likewise  a  duty  of  such  importance  to  the"secm-ity  of  ,.  ^5^ 
commerce  and- interchange  of  benevolence  among 
kind,  that  society  w’ould  soon  grow  intolerable  with-compac^ 
out  the  strict  observance  of  it.  Hobbes,  and  others &c. 
who  follow  the  same  track,  have  taken  a  wonderful 
deal  of  pains  to  puzzle  this  subject,  and  to  make  all 
the  virtues  of  this  sort  merely  artifcial,  and  not  at  all 
obligatory,  antecedent  to  human  conventions.  No 
doubt  compacts  suppose  people  wlio  make  them  ;  and 
promises  persons  to  whom  they  are  made  ;  and  there¬ 
fore  both  suppose  some  society,  more  or  less,  between 
those  who  enter  into  those  mutual  engagements.  But 
is  not  a  compact  or  promise  binding,  till  men  have 
agreed  that  they  shall  he  binding  ?  or  are  they  only 
binding,  because  it  is  our  interest  to  be  bound  by  them, 
or  to  fulfil  them  ?  Do  not  we  highly  approve  the  man 
who  fulfils  them,  even  though  they  should  prove  to  be 
against  his  interest  ?  and  do  not  we  condemn  him  as 
a  knave  who  violates  them  on  that  account  ?  A  promise 
is  a  voluntary  declaration  by  words,  or  by  an  action 
equally  significant,  of  our  resolution  to  do  something 
in  behalf  of  another,  or  for  his  service.  When  it  is 
made,  the  person  who  makes  it  is  by  all  sujiposed  un¬ 
de  r  an  obligation  to  perform  it.  And  he  to  whom  it 
is  made  may  demand  the  performance  as  his  right. 

That  perception  of  obligation  is  a  .simple  idea,  and  is 
on  the  same  footing  as  our  other  moral  perceptions, 
which  may  he  described  by  instances,  but  cannot  he 
defined.  AVhether  we  have  a  perception  of  such  ob¬ 
ligation  quite  distinct  from  the  interest,  either  public 
or  private,  that  may  accompany  the  fulfilment  of  it, 
must  be  referred  to  the  conscience  of  every  Indivi¬ 
dual.  And  whether  the  mere  sense  of  that  obligation, 
apart  from  its  concomitants,  is  not  a  sufficient  induce¬ 
ment  or  motive  to  keep  one’s  promise,  without  having 
recourse  to  any  selfish  principle  of  our  nature,  must 
be  likewise  a^ipealed  to  the  conscience  of  every  honest 
man. 

It  may,  however,  be  not  Improper  to  remark,  that  Shovvn^to 
in  this,  as  in  all  other  instances,  our  chief  good  is  lie  duties 
combined  with  our  duty.  “  Men  act  from  expccta- 
tion.  Expectation  is  in  most  cases  determined  by  the 
assurances  and  engagements  which  wc  receive  from  of  the  mo- 
otliers.  It  no  dependence  could  be  placed  upon  these  ral  sense, 
assurances,  it  would  be  impossible  to  know  what  judge¬ 
ment  to  form  of  many  future  events,  or  how  to  regu¬ 
late  our  conduct  with  respect  to  them.  Confidence, 
therefore,  in  promises,  Is  essential  to  the  intercourse  of  ^ 
human  life,  because  without  it,  the  greatest  part  of  our 
conduct  would  proceed  upon  chance.  But  there  could 
be  no  confidence  in  promises,  if  men  were  not  obliged 
to  perform  them.  Those,  therefore,  who  allow  not 
to  the  perceptions  of  the  moral  sense  all  that  autho¬ 
rity  which  vve  attribute  to  them,  must  still  admit  the 
obligation  to  perform  promises  ;  because  such  perform¬ 
ance  may  be  shown  to  be  agreeable  to  the  will  of  God, 
infthe  very  same  manner  in  which,  upon  their  princi¬ 
ples,  we  have  shown  the  uniform  practice  of  justice  to 
he  so. 

Fair  dealing  fidelity  to  compacts  require  that  we  AYlmt  those 
take  no  advantage  of  the  ignorance,  passion,  or  inca- duties  rc- 
pacity  of  others,  from  whatever  cause  that  incapacity  'll**'®* 

4  arises ; 
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Unties  of  arises  ; — tliat  we  lie  cxplleit  and  candid  in  making 
Society,  bargains,  just  and  faithful  in  fulfilling  our  part  of  them. 

And  if  the  other  party  violates  his  engagements,  re¬ 
dress  is  to  be  sought  from  the  laws,  or  from  thbse  rvho 
are  intrusted  with  the  execution  of  them.  In  fine,  the 
rommerctal yiYtaes  and  duties  require  that  we  not  only 
do  not  invade,  but  maintain  the  rights  of  others  ; — 
that  we  be  fair  and  impartial  in  transferring,  bartering, 
or  exchanging  property,  whether  in  goods  or  service  ; 
and  be  inviolably  faithful  to  our  word  ami  our  en¬ 
gagements,  where  the  matter  of  them  is  not  crimi¬ 
nal,  and  where  they  are  not  extorted  by  force.  See 
Promise. 

Sect.  VII.  Social  Duties  of  the  Political  Kind. 

We  are  now  arrived  at  the  last  and  highest  order  of 
duties  respecting  society,  which  result  fiom  the  exer¬ 
cise  of  the  most  generous  and  heroic  affections,  and  are 
founded  on  our  most  enlarged  connexions. 

Political  1  he  social  principle  in  man  is  of  such  an  expansive 
<y)nnec-  nature,  that  it  cannot  be  confined  within  the  circuit 

tious.  of  a  family,  of  friends,  or  a  neighbourhood  ;  it  spreads 

Into  wider  systems,  and  draws  men  into  larger  confe- 
■  dcracies,  communities,  and  commonwealths.  It  is  in 
those  only  that  the  higher  powers  of  our  nature  attain 
the  liighest  improvement  and  perfection  of  which  they 
are  capable.  These  principles'  hardly  find  objects  in 
the  solitary  state  of  nature.  There  the  principle  of 
action  rises  no  higher  at  farthest  than  natural  affection 
towards  one’s  ofispring.  There  personal  or  family 
wants  entirely  engross  the  creature’s  attention  and  la¬ 
bour,  and  allow  no  leisure,  or  if  they  did,  no  exer¬ 
cise  for  views  and  affections  of  a  more  enlarged  kind. 
In  solitude  all  are  employed  In  thte  same  way,  in  pro¬ 
viding  for  the  animal  life.  And  even  after  their  ut¬ 
most  labour  and  care,  single  and  unaided  by  the  in¬ 
dustry  of  others,  they  find  but  a  sorry  supply  of  their 
wants,  and  a  feeble  precarious  security  against  dan¬ 
gers  from  wild  beasts  ;  from  inclement  skies  and  sea¬ 
sons  ;  from  the  mistakes  or  petulant  passions  of  their 
fellow  creatures  •,  from  their  preference  of  themseh'cs 
to  their  neighbours  j  and  from  all  the  little  exorbi- 
tancies  of  self-love.  But  in  society,  the  mutual  aids  • 
which  men  give  and  receive  .shorten  the  labours  of 
each,  and  the  combined  strength  and  reason  of  indivi¬ 
duals  give  security  and  protection  to  the  whole  body. 
'I'here  is  both  a  variety  and  subordination  ol  genius 
among  mankind.  Some  are  formed  to  lead  and  direct 
others,  to  contrive  plans  of  happiness  for  individuals 
and  of  government  for  communities,  to  take  in  a  pu- 
iilic  interest.  Invent  laws  and  arts,  and  superintend 
their  execution,  and,  in  short,  to  refine  and  cIvlli^c 
iiiiman  life.  Others,  who  have  no  such  good  beads, 
may  have  as  honest  hearts,  a  truly  public  spirit,  love 
of  liberty,  hatred  of  conuption  .and  tyranny,  a  gene¬ 
rous  submission  to  laws,  order,  and  public  institutions, 
and  an  extensive  philanthropy.  And  others,  who 
have  none  of  those  capacities  either  oi  heart  or  head, 

•  mav  be  well  formed  for  manual  exercise  and  bodily 

'  labour.  The  former  of  these  principles  have  no  scope 
in  solitude,  where  a  man’s  thoughts  and  concerns  do 
all  either  centif  in  himselt  or  extend  no  farther  than 
a  family  ;  into  which  little  circle  all  the  duty  and  vir¬ 
tue  of  the  solitary  mortal  is  crowded.  But  .society 
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finds  proper  objects  and  exercises  for  every  genius,  nuUc  of 
and  the  noblest  objects  and  exercises  for  the  noblest  Sockiy. 

geniuses,  and  for  the  highest  principles  in  the  human  ' - - - ' 

constitution-,  particularly  for  that  warmest  and  most 
divine  passion  which  God  hath  kindled  in  our  bosoms, 
the  inclination  of  doing  good,  and  reverencing  our 
nature  j  which  may  find  here  both  employment  and 
the  most  exquisite  satisfaction.  Jn  society,  a  man  has 
not  only  more  leisure,  but  better  opportunities,  of  ap¬ 
plying  his  talents  with  much  greater  perfection  and 
success,  especially  as  he  is  furnished  with  the  joint  ad¬ 
vice  and  assistance  of  his  fellow  creatures,  who  are 
now  more  closely  united  one  with  the  other,  and  sus¬ 
tain  a  common  relation  to  the  same  moral  system  or 
community.  This  then  is  an  object  proportioned  to 
his  most  enlarged  social  affections  ;  and  in  serving  it 
he  finds  scope  for  the  exercise  and  refinement  of  his 
highest  Intellectual  and  moral  powers.  Therefore  so¬ 
ciety,  or  a  state  of  civil  government,  rests  on  these  tw  o 
principal  pillars,  “  That  in  it  We  find  seenrity  against 
those  evils  which  are  unavoidable  in  solitude, — and 
obtain  those  goods,  some  of  which  cannot  be  obtain¬ 
ed  at  all,  and  others  not  so  well,  in  that  state  wluie 
men  depend  solely  on  their  individual  s.igaclty  and  in¬ 
dustry.” 

From  this  short  detail  it  appears,  that  man  is  a  so¬ 
cial  creature,  and  formed  for  a  sfjcial  state  ;  and  that 
society,  being  adapted  to  the  higher  principles  and 
destinations  of  his  nature,  must  of  necessity  be  his  r/o- 
t^/ro/ state. 

The  duties  suited  to  that  state,  and  resulting  from  PoliticMt 
those  principles  and  destinations,  or.  In  other  words,  duties, 
from  our  social  passions  and  social  connexions,  or  re¬ 
lation  to  a  public  system,  are,  love  of  our  country, 
resignation  and  obedience  to  the  laws,  public  spirit,  lore 
of  liberty,  sacrifice  of  life  and  all  to  the  public,  and  the 
like.  , ,, , 

Love  of  our  country.  Is  one  of  the  noblest  passions  Love  01 
that  can  warm  and  animate  the  human  breast.  It  in-“"^’*  c«aa- 
cludes  all  the  limited  and  particular  affections  to  our^^' 
parents,  friends,  neighbours,  fellow  citizens,  country¬ 
men.  It  ought  to  dircet  and  limit  our  more  confined 
and  partial  actions  within  their  proper  and  natural 
bounds,  and  never  let  them  encroach  on  those  sacred 
and  first  regards  we  owe  to  the  great  public  to  which 
we  belong.  ^Vc^e  we  solitary  creatures,  detached 
from  the  rest  of  mankind,  and  without  any  capacity 
of  comprehending  a  public  intcrcU,  or  without  affec¬ 
tions  leading  us  to  desire  and  pursue  It,  It  would  not 
be  our  duty  to  mind  it,  nor  criminal  to  neglect  It.  But 
a.s  we  arc  PARTS  of  the  public  systtm,  and  are  not  only 
capable  of  taking  in  large  views  of  its  interests,  but  by 
the  strongest  affections  connected  with  it,  and  prompt¬ 
ed  to  take  a  share  of  its  conccni.s,  we  arc  under  the 
most  sacred  tics  to  prosecute  its  security  and  welfare 
with  the  utmost  anlour,  especially  in  times  of  public 
trial.  This  love  of  our  country  does  not  import  an  at¬ 
tachment  to  any  particular  soil,  climate,  or  sjxjt  of 
earth,  where  perhaps  we  first  drew  our  breath,  though 
those  natdral  idea^  arc  often  associated  with  the  moral 
ones,  and,  like  extenial  'Igiv-  or  -jnibols,  help  to  a’- 
certalo  und  bind  them  -,  but  it  imports  an  afftrtion  to 
that  moral  system,  or  community,  which  i--  governed 
bv  the  same  laws  and  magistrates,  and  wliose  .evtral 
parts  are  variously  connei  ted  one  with  the  other,  and 
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Dudes  or  all  unitetl  upon  the  bottom  of  a  common  interest.  Per- 
Soeiety.  haps  indeed  every  member  of  the  community  cannot 
comprehend  so  large  an  object,  especially  if  it  extends 
through  large  provinces,  and  over  vast  tracts  of  land  : 
and  still  less  can  he  form  such  an  idea,  if  there  is  no 
public,  i.  e.  if  all  are  subject  to  the  caprice  and  unli¬ 
mited  will  of  one  man  ;  but  the  preference  the  gene¬ 
rality  show  to  their  native  country,  the  concern  and 
longing  after  it  which  they  express  when  they  have 
been  long  absent  from  it  j  the  labours  they  undertake 
and  sufferings  they  endure  to  save  or  serve  it,  and 
the  peculiar  attachment  they  have  to  their  country¬ 
men,  evidently  demonstrate  that  the  passion  is  natu¬ 
ral,  and  never  fails  to  exert  Itself  when  it  is  fairly  dis¬ 
engaged  from  foreign  clogs,  and  is  directed  to  its  pro¬ 
per  object.  Wherever  it  prevails  in  its  genuine  vigour 
and  extent,  it  swallows  up  all  sordid  and  selfish  regards  j 
it  conquers  the  love  of  eaae,  power,  pleasure,  and 
wealth;  nay,  when  the  amiable  partialities  of  friend¬ 
ship,  gratitude,  pnvate  affection,  or  regards  to  a  fami¬ 
ly,  come  in  competition  with  it,  it  will  teacii  us  bravely 
to  sacrifice  all,  in  order  to  maintain  the  rights,  and 
promote  or  defend  the  honour  and  happiness,  of  our 
T64  country. 

Resigna-  Resignation  and  obedience  to  the  laws  and  orders  of 

tion  and  the  society  to  which  we  belong,  are  political  duties 

t^olhe^laws  ''^'y  being  and  security,  without  which 

it  must  soon  degenerate  into  a  state  of  licentiousness  and 
anarchy.  The  welfare,  nay,  the  nature  of  civil  so¬ 
ciety,  requires,  that  there  should  be  a  subordination  of 
orders,  or  diversity  of  ranks  and  conditions  in  it  j — 
that  certain  men,  or  orders  of  men,  be  appointed  to 
superintend  and  manage  such  affairs  as  concern  the 
public  safety  and  happiness  j — that  all  have  their  par¬ 
ticular  provinces  assigned  them  5  that  such  a  subordi¬ 
nation  be  settled  among  them  as  none  of  them  may 
interfere  with  another  j  and  finally,  that  certain  rules 
or  common  measures  oj  action  be  agreed  on,  by  which 
each  is  to  discharge  his  respective  duty  to  govern  or 
be  governed,  and  all  may  concur  in  securing  tlie  order, 
and  promoting  the  felicity,  of  the  whole  political 
body.  T.  hose  rules  of  action  are  the  laws  of  the  com¬ 
munity  ;  and  those  dilferent  orders  are  the  several  of¬ 
ficers  or  magistrates  appointed  by  the  public  to  explain 
them,  and  superintend  or  assist  in  their  execution.  In 
consequence  of  this  settlement  of  things,  it  is  the  duty 
of  each  individual  to  obey  the  laws  enacted  j  to  submit 
to  the  executors  of  them  with  all  due  deference  and 
homage,  according  to  their  respective  ranks  and  dig¬ 
nity,  as  to  the  keepers  of  the  public  peace,  and  the 
guardians  of  public  liberty  j  to  maintain  liis  own  rank, 
and  perform  the  functions  of  his  own  station,  with  di¬ 
ligence,  fidelity,  and  incorruption.  I’lie  superiority 
of  the  higher  orders,  or  the  authority  with  which  the 
state  has  invested  them,  entitle  them,  especially  if  they 
employ  their  authority  well,  to  the  obedience  and  sub¬ 
mission  of  the  lower,  and  to  a  proportionable  honour 
and  respect  from  all.  The  subordination  of  the  lower 
ranks  claims  protection,  defence,  and  security  from 
the  higher.  And  the  laws,  being  superior  to  all,  re¬ 
quire  the  obedience  and  submission  of  all,  being  the 
last  resort,  beyond  which  there  is  no  decision  or  ap¬ 
peal. 

Public  spirit,  heroic  zeal,  love  of  liberty,  and  the 
other  political  duties,  do,  above  all  others,  recommend 


Part  n. 

those  who  practise  them  to  the  admiration  and  ho-  Duties  of 
mage  of  mankind  ;  because,  as  they  are  the  offspring  Society, 
of  the  noblest  minds,  so  are  they  the  parents  of  the  v  - 
peatest  blessing  to  society.  Yet,  exalted  as  they  are,  pou^jatioo 
it  is  only  in  equal  and  free  governments  where  they  public 
can  be  exercised  and  have  their  due  efi'ect  j  for  there  spirit,  love 
only  does  a  true  public  spirit  prevail,  and  there  only  of  liberty, 
is  the  public  good  made  the  standard  of  the  civil  con-^*^’ 
stitutlon.  As  the  end  of  society  is  the  common  inte¬ 
rest  and  welfare  of  the  people  associated,  this  end  must 
of  necessity  be  the  supreme  law,  or  common  standard,  by 
which  the  particular  rules  of  action  of  the  several 
members  of  the  society  towards  each  other  are  to  be 
regulated.  But  a  common  interest  can  be  no  other  than 
that  which  is  the  result  of  the  common  reason  or  com¬ 
mon  feelings  of  all.  Private  men,  or  a  particular  or¬ 
der  of  men,  have  interests  and  feelings  peculiar  to 
themselves,  and  of  which  they  may  be  good  judges 
but  these  may  be  separate  from,  and  often  contrary  to, 
the  interests  and  feelings  of  the  rest  of  the  society  ^ 
and  therefore  they  can  have  no  right  to  make,  and 
much  less  to  impose,  laws  on  their  fellow'  citizens,  in¬ 
consistent  with,  and  opposite  to,  those  Interests  and 
those  feelings.  Therefore,  a  society,  a  government,  or 
real  public,  truly  worthy  the  name,  and  not  a  confe¬ 
deracy  of  banditti,  a  clan  of  lawless  savages,  or  a  band 
of  slaves  under  the  whip  of  a  master,  must  be  such  a 
one  as  consists  of  freemen,  choosing  or  consenting  to 
laws  themselves ;  or,  since  it  often  happens  that  they 
cannot  assemble  and  act  in  a  collective  body,  delega¬ 
ting  a  sufficient  number  of  representatives,  I.  e.  such 
a  number  as  shall  most  fully  comprehend,  and  most  e- 
qually  represent,  their  common  feelings  and  common  inte¬ 
rests,  to  digest  and  vote  laws  for  the  conduct  and  con- 
troul  of  the  whole  body,  the  most  agreeable  to  those 
common  feelings  and  common  Interests.  ,(^5 

A  society  thus  constituted  by  common  ixason,  and  Political 
formed  on  the  plan  of  a  common  interest,  becomes  Im- duties  of^ 
mediately  an  object  of  public  attention,  public  venera- 
tion,  public  obeffience,  a  public  and  inviolable  attach¬ 
ment,  which  ought  neither  to  be  seduced  by  bribes, 
nor  awed  by  terrors ;  an  object,  in  fine,  of  all  those 
extensive  and  important  duties  which  arise  from  so  glo- 
,rious  a  conledcracy.  To  watch  over  such  a  system; 
to  contribute  all  he  can  to  promote  its  good  by  his 
reason,  his  ingenuity,  his  strength,  and  every  other 
ability,  whether  natural  or  acquired  ;  to  resist,  and, 
to  the  utmost  of  his  power,  defeat  every  enci’oachment 
upon  it,  whether  carried  on  by  a  secret  corruption  or 
open  violence  ;  and  to  sacrifice  his  ease,  his  w'ealth,  his 
power,  nay  life  Itself,  and,  what  is  dearer,  still,  his  fa¬ 
mily  and  friends,  to  defend  or  save  it,  is  the  duty,  the 
honour,  the  interest,  and  the  happiness  of  every  citi¬ 
zen  ;  it  will  make  him  venerable  and  beloved  while  he 
lives,  be  lamented  and  honoured  if  he  falls  in  so  glori¬ 
ous  a  cause,  and  transmit  his  name  with  Immortal  re¬ 
nown  to  the  latest  posterity. 

As  the  Pkople  are  the  fountain  of  pow’cr  and  au- of  the 
thorlty,  the  original  seat  of  majesty,  the  authors  ofpcople. 
laws,  and  the  creators  of  officers  to  execute  them  ;  if 
they  shall  find  the  power  they  have  conferred  abused 
by  their  trustees,  their  majesty  violated  by  tyranny  or 
by  usurpation,  their  authority  prostituted  to  support 
violence  or  screen  corruption,  the  laws  grown  perni¬ 
cious  through  accidents  unforeseen  or  unavoidable,  or 

rendered 
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Datv  to  reiuleied  uifeUectual  tliroiigh  the  infidelity  and  conup- 
God.  tion  of  the  executors  of  them  ;  then  it  is  their  riglit, 

*  and  what  is  their  riglit  is  their  duty,  to  resume  that 

delegated  power,  and  call  their  trustees  to  an  account ; 
to  resist  the  usurpation,  and  extirpate  the  tyranny  ;  to 
restore  their  sullied  majesty  and  prostituted  authority  ; 
to  suspend,  alter,  or  abrogate  those  laws,  and  punish 
their  unfaithful  and  corrupt  officers.  Nor  is  it  the  duty 
only  of  the  united  body  j  hut  every  member  of  it  ought, 
according  to  his  respective  rank,  power,  and  weight  in 
the  community,  to  concur  in  advancing  and  supporting 
these  glorious  designs. 

Resistance,  therefore,  being  undoubtedly  lawful  in 
extraordinary  emergencies,  the  question,  among  good 
reasoners,  can  only  be  w’lth  regard  to  the  degree  of 
necessity  which  can  justify  resistance,  and  render  it  ex¬ 
pedient  or  commendable.  And  here  we  must  acknow- 
♦  Essai/s,  ledge,  that,  with  Mr  Hume  *,  “  we  shall  always  in- 
*•  cllne  to  their  side  that  draw  the  bond  of  allegiance 
very  close,  and  who  consider  an  infringement  of  it  as 
the  last  refuge  in  desperate  cases,  when  the  public  is 
in  the  highest  danger  from  violence  and  tyranny.  For 
besides  the  mischiefs  of  a  civil  war,  which  commonly 
attends  insurrection,  it  is  certain,  that  where  a  dispo¬ 
sition  to  rehellion  appears  among  any  people,  it  is  one 
chief  cause  of  tyranny  in  the  rulei-s,  and  forces  them 
into  many  violent  measures,  which,  had  every  one  been 
inclined  to  submission  and  obedience,  they  would  never 
have  embraced.  Thus  the  Ujranniciile,  or  assassination 
approved  of  by  ancient  maxims,  instead  of  keeping 
tyrants  and  usurpers  in  awe,  made  them  ten  times  more 
fierce  and  unrelenting',  and  is  now  justly  abolished  on 
that  account  by  the  laws  of  nations,  and  universally  con¬ 
demned,  as  a  base  and  treacherous  method  of  bringing 
to  justice  those  disturbers  of  society.” 
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Chap.  IV.  Duty  to  God. 

Of  all  the  relations  which  the  human  mind  sustains, 
that  which  subsists  between  the  Creator  and  his  crea¬ 
tures^  the  supreme  Lawgiver  and  his  subjects,  is  the 
highest  and  the  best.  This  relation  arises  from  the  na¬ 
ture  of  a  creature  in  general,  and  the  constitution  of 
the  human  mind  in  particular  ;  the  noblest  powers  and 
alTeclions  of  which  point  to  an  universal  Mind,  and 
would  be  imperfect  and  abortive  without  such  a  direc¬ 
tion.  How  lame  then  must  that  system  of  morals  be, 
which  leaves  a  Deity  out  of  the  question !  How  dis¬ 
consolate,  and  how  destitute  of  its  firmest  support ! 

It  does  not  appear,  from  any  true  history  or  expe¬ 
rience  of  the  mind’s  progress,  that  any  man,  by  any 
formal  deduction  of  his  discursive  power,  ever  reason¬ 
ed  himself  into  the  belief  of  a  God.  \\  hether  such  a 
belief  is  only  some  iiatural  antinpation  of  soul,  or  is 
derived  from  father  to  son,  and  from  one  man  to  ano¬ 
ther,  in  the  way  of  tradition,  or  is  suggested  to  us  in 
consequence  of  an  immutable  law  oj  our  nature,  on  be¬ 
holding  the  august  aspect  and  beautiful  order  of  the 
universe,  we  will  not  pretend  to  determine.  M  hat 
seems  most  agreeable  to  experience  is,  that  a  sense  of 
its  beauty  and  grandeur,  and  the  admirable  fitness  ot  one 
thing  to  another  in  its  vast  apparatus,  leads  the  mind 
•necessarihf  Anili  unavoidably  to  a  pcrcejitiun  ot  a  deste,n, 
or  of  a  designing  cause,  the  origin  ot  all,  by  a  progress 
as  simple  and  natural  as  that  by  which  a  beautijul pii- 
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ture  or  ■jk.  ftne  building  suggests  to  us  the  idea  of  an  ex-  Di,tv  lo 
ccllent  artist.  For  it  seems  to  hold  universally  true,  that  God. 

wherever  ^v■e  discern  a  tendency  or  co-operation  oJ  things  <  ' 
towards  a  certain  end,  or  producing  a  common  effect, 
there,  by  a  necessarv  law  (J' association,  we  apprehend 
design,  a  designing  energy  or  cause.  No  matter  whether 
the  objects  are  natural  or  artificial,  still  that  suggestion 
is  unavoidable,  and  the  connexion  between  the  effect  and 
its  adequate  cause  obtrudes  itself  on  the  mind,  and  it 
requires  no  nice  search  or  elaborate  deduction  of  reason 
to  trace  or  prove  that  connexion.  We  are  particu¬ 
larly  satisfied  of  its  truth  in  the  subject  before  us  by  a 
kind  of  direct  intuition  5  and  we  do  not  seem  to  attend 
to  the  maxim  we  learn  in  schools,  “  That  there  cannot 
be  an  infinite  series  of  causes  and  effects,  producing 
and  produced  by  one  another.”  That  maxim  is  fami¬ 
liar  only  to  metaphysicians  ;  but  all  men  of  sowid  un¬ 
derstanding  are  led  to  believe  the  existence  of  a  God. 

W  e  are  conscious  of  our  existence,  of  thought,  sentiment, 
and  passion,  and  sensible  withal  that  these  came  not  of 
ourselves  •,  therefore  we  immediately  recognize  a  parent 
mind,  an  original  intelligence,  from  whom  we  borrowed 
those  little  portions  of  thought  and  activity.  And 
while  we  not  only  feel  kind  affections  in  ourselves,  and 
discover  them  in  others,  but  likewise  behold  round  us 
such  a  number  and  variety  of  creatures,  endued  with 
natures  nicely  adjusted  to  their  several  stations  and 
economies,  supporting  and  supported  by  each  other, 
and  all  sustained  by  a  common  order  of  things,  and  shar¬ 
ing  different  degrees  of  happiness  according  to  their 
respective  capacities,  we  are  naturally  and  necessarily 
led  up  to  the  Father  of  such  a  numerous  offspring,  the 
fountain  of  such  wide-spread  happiness.  As  we  con¬ 
ceive  this  Being  before  all,  above  all,  and  greater  than 
all,  we  naturally,  and  without  reasoning,  ascribe  to 
him  eveiy  kind  of  perfection,  wisdom,  power,  and 
goodness  without  bounds,  existing  through  all  time,  170 
and  pervading  all  space.  We  apply  to  him  those  glo- Hb  rvlu- 
rioiis  epithets  of  our  Creator,  Preserver,  Benefactor, 
supreme  Lord  and  Lawgiver  of  the  whole  society  of  ra- 
tional  and  intelligent  creatures.  Not  only  the  imper¬ 
fections  and  wants  of  our  being  and  condition,  'but 
some  of  the  noblest  instincts  and  affections  of  our 
minds,  connect  us  with  this  great  and  universal  nature. 

The  mind,  in  its  p^^ogress  from  object  to  object,  from 
one  character  and  prospect  of  beauty  to  another,  finds 
some  blemish  or  deficiency  in  each,  and  soon  exiiausts 
or  grows  weary  and  dissatisfied  with  its  subject  j  it 
sees  no  character  of  excellency  among  men  equal  to 
that  pitch  of  esteem  which  it  is  capable  of  exerting  ; 
no  object  within  the  compass  of  human  things  ade¬ 
quate  to  the  strength  of  its  affection  :  nor  can  it  stay 
anywhere  in  this  self-expansive  progress,  or  find  repoM- 
after  its  highest  ffights,  till  it  arrives  at  a  Being  of 
unbounded  greatness  and  worth,  on  whom  it  may  em¬ 
ploy  its  subliniest  ]iower>  without  exhausting  the  sub¬ 
ject,  and  give  scope  to  the  utmost  force  and  fulness  of 
it-s  love  witlioul  satiety  nr  disgust.  1)0  that  the  nature 
of  this  Being  coiTC'|M)nds  to  the  nature  of  man  ;  nor 
can  bis  intelligent  and  moral  powers  obtain  their  entire 
end,  but  on  the  supposition  of  such  a  ileing,  and  with¬ 
out  a  real  svmpathv  and  commuiiieatinn  with  him. 

The  native  pro|>ensitv  ol  the  mind  to  reverence  what¬ 
ever  is  grri;/ and  wonderful  in  nature,  finiK  a  pro|wr 
olijcct  of  homage  in  him  wlm  spread  out  the  Leareiis 
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.  of  things.  The  admirati'jii  of  beauty,  the  hve  of  or- 

*  der,  and  the  com‘plaeenaj  we  feel  in  goodness,  must  rise 
to  the  highest  pitch,  and  attain  the  full  vigour  and  joy 
of  their  operations,  when  tiiey  unite  in  Iiim  who  is  the 
If  I  sum  and  source  of  all  perfection. 

Immorality  It  is  evident  from  tlie  slightest  survey  of  morals, 
of  impiety,  that  how  punctual  soever  one  may  he  in  performing 
the  duties  W'hich  result  from  our  relations  to  mankind, 
yet  to  be  quite  deficient  iti  performing  those  which 
arise  from  our  7'clation  to  the  Almighty^  must  argue  a 
strange  perversion  of  reason  or  depravity  oi  heart.  If 
imperfect  degrees  of  worth  attract  our  veneration,  and 
if  the  want  of  it  would  imply  an  insensibility,  or,  ■ 
which  is  worse,  an  aveVsicn  to  merit,  what  lameness 
of  affection  or  immorality  of  character  must  it  be  to 
be  unaffected  with,  and  much  more  to  be  ill-affected 
to,  a  Being  of  superlative  worth  !  To  love  society,  or 
particular  members  of  it,  and  yet  to  have  no  sense  of 
our  connexion  with  its  Head,  no  allcction  to  our  com¬ 
mon  Parent  and  Benefactor  j  to  be  concerned  about 
the  approbation  or  censure  of  our  fellow'  creatures,  and 
yet  to  feel  nothing  of  this  kind  towards  him  who  sees 
and_  weighs  our  actions  with  unerring  wisdom  and 
justice,  and  can  fully  reward  or  punish  them,  betrays 
equal  madneiis  and  partiality  of  mind.  It  is  plain, 
therefore,  beyond  all  doubt,  that  some  regards  are  due 
to  the  great  Father  of  all,  in  whom  every  lovely  and 
adorable  quality  combines  to  inspire  veneration  and 
1-1  homage. 

Right  opi-  As  it  has  been  observed  already,  that  our  affections 
iiions  of  depend  on  our  opinions  of  their  objects,  and  t^merally 

God.  keep  pace  with  them,  it  must  be  of  the  highest  im¬ 

portance,  and  seems  to  be  among  tlie  first  duties  we 
owe  to  the  Author  of  our  being,  “  to  form  the  least 
imperfect,  since  we  cannot  form  perfect,  conceptions 
of  his  character  and  administration^  For  such  eonetp- 
tions,  thoroughly  imbibed,  will  render  our  religion  ra¬ 
tional,  and  our  dispositions  refined.  If  om  opinions  avc 
diminutive  and  distorted,  our  I'eligion  will  be  super¬ 
stitious,  and  our  temper  abject.  Thus,  if  we  ascribe 
to  the  Deity  that  false  majesty  which  consists  in  the 
unbenevolent  and  sullen  exercise  of  mere  mi// or  po  wer, 
or  suppose  him  to  delight  in  the  prostrations  of  servile 
fear,  or  as  servile  praise,  he  will  Jpe  worshipped  with 
mean  adulation  and  a  profusion  of  Compliments.  Far¬ 
ther,  If  he  be  looked  upon  as  a  stern  and  implacable 
Being,  delighting  in  vengeance,  he  will  be  adored  with 
pompous  offerings,  sacrifices,  or  whatever  else  may  be 
thought  proper  to  soothe  and  mollify  him.  But  if 
we  perfect  goodness  to  be  the  character  of  the 

supreme  Being,  and  that  he  loves  those  most  who  re¬ 
semble  him  most,  the  worship  paid  him  will  be  rational 
and  sublime,  and  his.  worshippers  will  seek  to  please 
’73  K**"  imitating  tliat  goodness  which  they  adore. 

Rational  ^  foundation  then  of  all  true  religion  Is  a  rational 
faith.  faith.  And  of  a  rational  faith  these  seem  to  be  the 
chief  articles,  to  believe,  “  that  an  infinite  all-perfect 
Mind  exists,  who  has  no  opposite  nor  any  separate  in¬ 
terest  from  that  of  Iiis  creatures  :  that  he  superintends 
and  governs  all  creaturesi,  and  things  j — that  his  good¬ 
ness  extends  to  all  his  creatures,  in  diflerent  degrees 
indeed,  according  to  their  respective  natures,  but  with¬ 
out  any  partiality  or  envy  that  he  does  every  thing 
for  the  best,  or  in  a  subserviency  to  the  perfection  and 
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particularly  that  he  directs 
and  governs  the  aflairs  of  men,  inspects  tiicir  actions, 
distinguishes  the  good  fyom  tlie  had,  loves  and  befriends  ' 
the  former,  is  displeased  with  and  pities  the  latter  in 
this  world,  and  will  according  to  their  re.spective  de¬ 
serts  reward  one  and  punish  the  other  in  the  next ; _ 

that,  in  fine,  he  is  always  carrying  on  a  scheme  of  vir¬ 
tue  and  happiness  through  an  unlimited  duration  j  and 
is  ever  guiding  the  universe,  through  its  successive 
stagc.s  and  periods,  to  higher  degrees  of. perfection  and 
felicity.”  Hhis  is  true  Theism,  the  glorious  scheme 
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oi  divine  faith  5  a  scheme  exhibited  in  all  the  works 


through  his  whole  administra- 


of  God,  and  executed 
tion. 

Hus  faith,  vv'ell  founded  and  deeply  felt,  is  nearly  Mor.ility 
connected  w'lth  a  true  moral  taste,  and  hath  a  powerful 
eflicacy  on  the  temper  and  manners  of  the  theist.  He 
who  admires  goodness  in  others,  and  delights  in  the 
pr.actice  of  it,  must  be  conscious  of  a  reigning  order 
within,  a  rectitude  and  candour  of  heart,  which  dis¬ 
poses  him  to  entertain  favor  ruble  apprehensions  of  men, 
and,  from  an  impartial  survey  of  things,  to  presume 
that^oc/  order  a.n6  good  meaning  prevail  in  the  universe  j 
and  If  good  meaning  and  good  order,  then  an  order¬ 
ing,  an  intending  mind,  who  is  no  enemy,  no  tyrant  to 
his  creatures,  but  a  friend,  a  benefactor,  an  indulgent 
sovereign.  (.)y  the  other  ha.nd,  a  bad  man,  having  no-  175 
thing  goodly  or  generous  to  contemplate  xciihin,  no  right /n’O’oralit; 
intentions,  nor  honesty  of  lieart,  suspects  every  person  ‘‘*-**®‘^*“ 
and  every  thing  ;  and,  beholding  nature  tlirougb  the 
gloom  of  a  selfish  and  guilty  mind,  is  either  averse  to 
tlie  belief  of  a  reigning  order,  or,  if  he  cannot  suppress 
the  unconquerable  anticipations  of  a  governing  mind, 
he  IS  jn  one  to  tarnish  the  beauty  of  nature,  and  to  im¬ 
pute  malevolence,  or  blindness  and  impotence  at  least, 
to  the  Sovereign  Biiler.  He  turns  the  universe  into 
a  forlorn  and  horrid  waste,  and  transfers  bis  own  cha¬ 
racter  to  the  Deity,  by  ascribing  to  him  that  uncom¬ 
municative  grandeur,  that  arbitrary  or  revengeful  spi¬ 
rit,  winch  he  affects  or  admires  in  himself.  As  such 
a  temper  of  mind  naturally  leads  to  atheism,  or  to  a  su¬ 
perstition  fully  as  bad  j  therefore, as  far  as  that  temper  de¬ 
pends  on  the  unhappy  creature  on  whom  it  prevails,  the 
propensity  to  atheism  or  superstition  consequent  thereto 
must  be  immoral.  Farther,  If  it  be  true  that  the  belief 
or  sense  of  a  Deity  is  natural  to  the  mind,  and  the  evi¬ 
dence  of  his  existence  reflected  from  his  works  so  full  as 
to  strike  even  the  most  superficial  observer  with  convic¬ 
tion,  then  the  supplanting  or  corrupting  that  sense,  or 
the  want  of  due  attention  to  that  evidence,  and,  in  con¬ 
sequence  of  both,  a  supine  ignorance  or  affected  unbe¬ 
lief  of  a  Deity,  must  argue  a  bad  temper  or  an  immoral 
turn  of  mind.  In  the  case  of  invincible  ignorance,  or  a 
very  bad  education,  though  nothing  can  be  concluded 
directly  against  the  character;  yet  whenever  ill  passions 
and  habits  pervert  the  judgment,  and  by  perverting  the 
judgment  terminate  in  atheism,  then  the  case  becomes 
plainly  criminal. 

But  let  casuists  determine  this  as  they  will,  a  -pj, 
faith  in  the  divine  character  and  admini.stration  is  ge-nexion  of 
nerally  the  consequence  of  a  virtuous  state  of  mind,  ibeism  ond 
The.  man  who  is  truly  and  habitually  good,  feels  the’'’’^®®- 
love  of  order,  of  beauty,  and  goodness,  in  the  strongest 
degree ;  and  therefore  cannot  he  insensible  to  those  ema¬ 
nations  of  them  whieii  appear  in  all  the  works  of  God, 
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cannot  but  think,  tliat  he  yvlio  has  poured  such  beauty 
and  goodness  over  all  his  works,  must  himself  delight  in 
beauty  and  goodness,  and  what  he  delights  in  must  be 
both  amiable  and  happy.  Some  indeed  there  are,  and 
it  is  pity  there  should  he  any  such,  who,  through  the 
unhappy  influence  of  a  wrong  education,  have  entertain¬ 
ed  dark  and  unfriendly  thoughts  of  the  Deity  and  his  ad¬ 
ministration,  though  otherwise  of  a  virtuous  temper  them¬ 
selves.  However,  It  must  be  acknowledged,  that  such 
sentiments  have,  for  the  most  part,  a  had  effect  on  the 
temper ;  and  when  they  have  not,  it  is  because  the  un¬ 
depraved  affections  of  an  honest  /ic-art  arc  more  power¬ 
ful  in  their  operation  than  the  speculative  opinions  of  an 
ill-informed  /icatf. 

But  wherever  right  conceptions  of  the  Deitv'and  his 
providence  prevail,  when  he  is  considered  as  the  inex- 
hausted  source  of  light,  and  love,  and  joy,  as  acting 
in  the  joint  character  of  a  Father  and  Governor,  impart¬ 
ing  an  endless  variety  of  capacities  to  his  creatures, 
and  supplying  them  with  every  thing  necessary  to 
their  full  completion  and  happiness  •,  what  veneration 
and  gratitude  must  such  conceptions,  thoroughly  be¬ 
lieved,  excite  in  the  mind  ?  How  natural  and  delight¬ 
ful  must  it  he  to  one  whose  heart  is  open  to  the  per¬ 
ception  of  truth,  and  of  every  thing  fair,  great,  and 
wraiderful  In  nature,  to  contemplate  and  adore  him 
who  is  the  first  /r/tV’,  the  first  great,  and  first  wonderful ; 
in  whom  wt.idom,  power,  and  geodne.'is,  dwell  vitally,  es¬ 
sentially,  originally,  and  act  in  perfect  concert  ?  \Vhat 
grandeur  Is'  here  to  fill  the  most  enlarged  capacity, 
what  beauty  to  engage  the  most  ardent  love,  what  a  mass 
of  wonders  in  such  exuberance  of  perfection  to  astonish 
and  delight  the  human  mind  through  an  unfailing  du¬ 
ration  ! 

If  the  Deity  Is  considered  as  our  supreme  Guardian 
and  Benefactor,  as  the  Father  of  Mercies,  who  loves 
his  creatures  with  infinite  tenderness,  and  in  a  particu¬ 
lar  manner  all  good  men,  nay  all  who  delight  in  good¬ 
ness,  even  in  its  most  imjterfect  degrees  ;  what  resig¬ 
nation,  what  dependence,  what  generous  confidence, 
what  hope  in  God  and  his  all-wise  providence,  must 
arise  in  the  soul  that  is  possessed  of  such  amiable  views 
of  him  !  All  those  exercises  of  piety,  and  above  all  a 
superlative  esteem  and  love,  are  directed  to  God  as  to 
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concerns,  those  of  his  friends  and  of  the  universe,  shall 
he  absolutely  safe  under  the  conduct  of  unerring  wis¬ 
dom  and  unbounded  goodness.  It  is  in  his  care  and 
providence  alone  that  the  good  man,  who  is  anxious  for 
the  happiness  of  all,  finds  perfect  serenity  j  a  serenity 
neither  ruffled  by  partial  ill  nor  soured  by  private  dis¬ 
appointment. 

\\  hen  we  consider  the  unstained  purity  and  absolute  Repent- 
perfection  of  the  divine  nature,  and  reflect  withal  on 
the  imperlection  and  various  blemishes  of  our  own,  we 
must  sink,  or  be  convinced  we  ought  to  sink,  into  the 
deepest  humility  and  prostration  of  soul  before  him  tvho 
is  so  wonderfully  great  and  holy.  AVhen,  further,  we 
call  to  mind  what  low  and  languid  feelings  we  have  of 
the  divine  presence  and  majesty,  what  msensibility  of 
his  fatherly  and  universal  goodness,  nay,  what  "un¬ 
grateful  returns  we  have  made  to  it,  how  far  we 
come  short  of  the  perfection  of  his  law  and  the  dignity 
of  our  own  nature,  how  much  we  have  indulged  the  sel¬ 
fish  passions,  and  how  little  we  have  cherished  the  bc- 
nevrflent  ones ;  we  must  be  conscious  that  it  is  our  duty 
to  repent  of  a  temper  and  conduct  so  unworthy  our  na¬ 
ture  and  unbecoming  our  obligations  to  its  Author,  and 
to  resolve  and  endeavour  to  act  a  wiser  and  better  part 
for  the  future.  ,3^ 

Nevertheless,  from  the  character  which  his  works  Hopes  of 
exhibit  of  him,  from  those  delays  or  alleviations  of  pu- 
nishmeiit  which  offenders  often  experience,  and  from 
the  merciful  tenor  of  his  administration  in  many  other' 
instances,  the  sincere  penitent  may  entertain  good  hopes 
that  his  Parent  and  Judge  will  not  be  strict  to  mark 
iniquity,  hut  will  he  propitious  and  favourable  to  him, 
if  he  honestly  endeavours  to  avoid  Kis  former  practice?, 
and  subdue  his  former  habits,  and  to  live  in  a  greater 
conformity  to  the  divine  will  for  the  future.  If  any 
doubts  or  fears  should  still  remain,  how  far  It  may  be 
consistent  with  the  rectitude  and  equity  of  the  divine 
government  to  let  his  iniquities  pass  unpunished,  jet  he 
cannot  think  it  unsuitable  to  his  paternal  clemency  and 
wisdom  to  contrive  a  method  of  retrieving  the  penitent 
oflender,  that  shall  unite  and  reconcile  the  majesty  and 
mercy  of  his  government.  Jf  nuison  cannot  of  itself 
suggest  such  a  scheme,  it  gives  at  least  some  ground  to 
expect  it.  But  though  natural  religion  cannot  let  in 
moral  light  and  assurance  on  so  interesting  a  subject. 


their  their  and  indeed  their  only  arftf-  yet  it  will  teach  the  humble  tbci.st  to  wait  with  crc-.it 
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quote  object ;  and  though  the  immense  obligations  we 
have  received  from  him  may  excite  in  us  more  lively 
feelings  of  divine  goodness  than  a  general  and  abstract¬ 
ed  contemplation  of  it,  yet  the  affections  of  gratitude 
and  lave  are  of  themselves  of  the  generous  disinterested 
kind,  not  the  result  of  self-interest,  or  views  of  reward. 
A  perfect  character,  in  which  we  always  suppose  infi¬ 
nite  goodness,  guided  by  unerring  wisdom,  and  sup¬ 
ported  by  alnaighty  power,  is  the  proper  object  of  per¬ 
fect  love  ;  which,  as  such,  we  are  forcibly  drawn  to 
pursue  and  to  aspire  after.  In  the  contemplation  of  the 
divine  nature  and  attributes,  we  find  at  last  what  the 
ancient  phllospphers  sought  in  vain,  the  siiPRKME  axd 
SOVKREir.N  GOOD;  from  which  all  other  pooils  arise, 
and  In  which  they  arc  all  contained.  J’hc  Deity  there¬ 
fore  ehallenges  our  supreme  and  sovereign  love,  a  senti¬ 
ment  which,  whosoever  indulges,  miwt  be  confirmed  in 
the  love  of  virtue.  In  a  desire  to  imitate  Its  all-perfect 
pattern,  and  in  a  cliccrful  security  that  all  his  great 


submission  for  any  farther  intimations-  it  may  please  the 
supreme  Governor  to  give  of  his  will ;  to  examine  wiili 
candour  and  Im|)artiality  whatever  evidence  shall  be 
proposed  to  him  of  a  divine  revelation,  whether  that  evi¬ 
dence  is  natural  or  .vuprrnatural ;  to  embrace  it  with 
veneration  and  cheerfulness,  if  the  e\ idence  is  clear  and 
convincing  ;  and,  finally,  if  it  bring  to  light  any  nrtv 
relations  or  '•onnexinns,  natural  trligion  vt\\\  jM-rsnadeits 
sincere  votai-y  falthfiilly  to  romply  with  the  tiiave, 

and  perform  the  duties  which  result  from  ihos<  relations 
•and  connexions.  This  is  t/ieisrn,  piety,  the  amipletion 
of  morality! 

^^e  must  farther  olwerve,  that  all  tlnrr  affections  Vt  e  .liip, 
which  we  supposed  to  regard  the  D'-itv  us  th-  ir  />>;;///•- I'rs'"’. 
diate  and  primary  object,  aie  vita!  rnrrgie;  of  the  sm.l,  *  -  '  ‘ 
and  coitse.iiently  exert  themselve-  into  art,  aid,  likc^’^*‘ 
all  other  energies,  gain  ■•Irength  01  greater  act'  ilv  by 
that  exertion.  It  i-,  therefore  oiirr/i/ti  a.  well  1  high- 
cbt  intetxst,  often  at  staled  llnu  s,  and  by  dcr cift  and  s<h 
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lemn  acts,  to  contemplate  and  adore  the  gi-eat  Original 
of  our  existence,  the  Parent  of  all  beauty  and  of  all 
good  j  to  express  our. veneration  and  love  by  an  awful 
and  devout  recognition  of  his  perfections ;  and  to  evi¬ 
dence  our  gratitude  by  celebrating  his  goodness,  and 
thankfully  acknowledging  all  his  benefits.  It  is  like¬ 
wise  our  duty,  by  proper  exerci.ses  of  sorrow  and  humi¬ 
liation,  to  confess  our  ingratitude  and  folly  ;  to  signify 
our  dependence  on  God,  and  our  confidence  in  his 
goodness,  by  imploring  his  blessing  and  gracious  con¬ 
currence  in  assisting  the  weakness  and  curing  the  cor¬ 
ruptions  of  our  nature  j  and,  finally,  to  testify  our  sense 
of  his  authority,  and  our  faith  in  his  government,  by 
devoting  ourselves  to  do  his  will,  and  resigning  ourselves 
to  bis  disposal.  These  duties  are  not  therefore  obliga¬ 
tory,  because  the  Deity  needs  or  can  be  profited  by 
them  ;  but  as  they  are  apparently  decent  and  moral, 
suitable  to  the  relations  he  sustains  of  our  Creator,  Be¬ 
nefactor,  Lawgiver,  and  Judge  ;  expressive  of  our  state 
and  obligations  j  and  improving  to  our  tempers,  by 
making  us  more  rational,  social,  god-like,  and  conse¬ 
quently  more  happy. 

We  have  now  considered  Internal  piety,  or  the 
worship  of  the  mind,  that  which  is  in  spirit  and  in 
truth ;  we  shall  conclude  the  section  with  a  short  ac¬ 
count  of  that  which  is  External.  External  worship 
is  founded  on' the  same  principles  as  internal,  and  of 
as  strict  moral  obligation.  It  is  either  private  or  pub¬ 
lic,  Devotion  that  is  inward  or  purely  intellectual,  is 
too  spiritual  and  abstracted  an  operation  for  the  bulk 
of  mankind.  The  operations  of  their  minds,  such  espe¬ 
cially  as  are  employed  on  the  most  sublime.  Immaterial 
objects,  must  be  assisted  by  their  outward  organs,  or  by 


some  help  from  the  imagination  ;  otherwise  they  will  Duty  to 
soon  be  dissipated  by  sensible  impressions,  or  grow  tire-  God. 
some  if  too  long  continued.  Ideas  are  such  fleeting '  " " 
things,  that  they  must  be  fixed  j  and  so  subtle,  that 
they  must  be  expressed  and  delineated,  as  it  were,  by 
sensible  marks  and  images  ;  otherwise  we  cannot  attend 
to  them,  nor  be  much  affected  by  them.  Therefore, 
verbal  adoration,  prayer,  praise,  thanksgiving,  and  co7i- 
fession,  are  admirable  aids  to  inward  devotion,  fix  our 
attention,  compose  and  enliven  our  thoughts,  impress 
us  more  deeply  with  a  sense  of  the  awful  presence  in 
which  we  are,  and,  by  a  natural  and  mechanical  swt  of 
influence,  tend  to  heighten  those  devout  feelings  and  af¬ 
fections  which  we  ought  to  entertain,  and  after  this 
manner  reduce  into  formal  and  explicit  act. 

This  holds  true  in  a  higher  degree  in  the  case  ofpjji,];^'^ 
public  worship,  where  the  presence  of  our  fellow-crea-  worshipi 
tures,  and  the  powerful  contagion  of  the  social  afl’ec- 
tions,  conspire  to  kindle  and  spread  the  devout  flame 
with  greater  warmth  and  energy.  To  conclude  :  As 
God  is  the  parent  and  head  of  the  social  systetn,  as  he 
has  formed  us  for  a  social  state,  as  by  one  we  find  the 
best  security  against  the  ills  of  life,  and  in  the  other 
enjoy  its  greatest  comforts,  and  as,  by  means  of  both, 
our  nature  attains  its  highest  improvement  and  perfec¬ 
tion  ;  and  moreover,  as  there  are  public  blessings  and 
crimes  in  which  we  all  share  in  some  degree,  and  pub^  ' 
lie  wants  and  danger's  to  which  all  are  exposed-— it  is 
therefore  evident,  that  the  various  and  solemn  offices 
of  public  religion  are  duties  of  indispensable  moral  ob¬ 
ligation,  among  the  best  cements  of  society,  the  firm¬ 
est  prop  of  government,  and  the  fairest  ornament  of 
both. 
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Chap,  I,  0/ Practical  Ethics,  or  the  Culture 
of  the  Mind. 

WE  have  now  gone  through  a  particular  detail  of 
the  several  duties  we  owe  to  Ourselves,  to  Society, 
and  to  God.  In  considering  the  first  order  of  duties, 
we  just  touched  on  the  methods  of  acquiring  the  difler- 
ent  kinds  of  goods  which  we  are  led  by  nature  to  pur¬ 
sue  j  onlv  we  left  the  consideration  of  the  method  of 
acquiring  the  moral  goods  of  the  mind  to  a  chapter  by 
itself,  because  of  its  singular  importance.  This  chapter 
then  will  contain  a  brief  enumeration  of  the  arts  of  ac¬ 
quiring  virtuous  habits,  and  of  eradicating  vicious  ones, 
as  far  as  is  consistent  with  the  brevity  of  such  a  work : 
a  subject  of  the  utmost  difficulty  as  well  as  Importance 
in  morals  j  to  which,  nevertheless,  the  least  attention 
has  been  generally  given  by  moral  writers.  This  will 
properly  follow  a  detail  of  duty,  as  it  will  direct  us  to 
such  means  or  helps  as  are  most  necessary  and  conducive 
to  the  practice  of  it. 

In  the  first  part  of  this  inquiry  we  traced  the  order 
in  which  the  passions  sjioot  up  in  the  difl'erent  periods 
of  human  life.  That  order  is  not  accidental  or  depend¬ 
ent  on  the  caprice  of  men,  or  the  influence  of  custom 
and  education,  but  arises  from  the  original  constitution 
and  laws  of  our  nature  j  of  which  this  is  one,  viz. 


“  That  sensible  objects  make  the  first  and  strongest  im¬ 
pressions  on  the  mind.”  These,  by  means  of  our  out¬ 
ward  organs,  being  conveyed  to  the  mind,  become  ob¬ 
jects  of  its  attention,  on  which  it  reflects  when  the  out¬ 
ward  objects  are  no  longer  present,  or,  in  other  words, 
when  the  Impressions  upon  the  outward  organs  cease. 

These  objects  of  the  mind’s  reflection  are  called  ideas 
or  notions.  Towards  these,  by  another  law  of  our  na¬ 
ture,  we  are  not  altogether  indiflerent  5  but  correspond¬ 
ent  movements  of  desire  or  aversion,  love  or  hatred, 
arise,  according  as  the  objects  which  they  denote  made 
an  agreeable  or  disagreeable  impression  on  our  organs. 

Those  ideas  and  afcctions  which  we  experience  in  the 
period  of  life,  we  refer  to  tXwbody,  ox  \.o  sense  i 
and  the  taste,  which  is  formed  towards  them,  we  call 
a  sensible,  or  a  merely  natural  taste  ;  and  the  objects 
corresponding  to  them  we  in  general  call  good  or  plea¬ 
sant.  • 

But  as  the  mind  moves  forward  in  its  course,  it  ex-  ideas  of 
tends  its  views,  and  receives  a  new  and  more  c  ow/j/e.r  beauty  an 
set  of  ideas,  in  which  it  observes  uniformity,  variety,  afiiujtasi 
similitude,  symmetry  of  par-ts,  reference  to  an  end,  no¬ 
velty,  grandeur.  These  compose  a  vast  train  and  diver¬ 
sity  of  imagery,  which  the  mind  compounds,  divides, 
and  moulds  into  a  thousand  foi'ins,  in  the  absence  ol 
those  objects  which  first  introduced  it.  And  this  more 
complicated  imagery  suggests  a  new  train  of  desires  and 

affections. 
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Culture  of  affections,  full  as  sprightly  and  engaging  as  any  which 
the  Mind  have  yet  appeared.  This  whole  class  of  perceptions  or 
»  impressions  is  referred  to  the  imagination,  and  forms  a 
higher  taste  than  the  sensible,  and  which  has  an  imme¬ 
diate  and  mighty  influence  on  the  finer  passions  of  our 
nature,  and  is  commonly  termed  a  fine  taste. 

The  objects  whicli  correspond  to  this  taste  we  use  to 
call  beautiful,  great,  harmonious,  or  wonderfiul,  or  in  ge- 
jg,^  neral  by  the  name  of  beauty. 
llforal ideas  The  mind,  still  pushing  onwards  and  increasing  its 
and  arao-  stock  of  ideas,  ascends  from  those  to  a  higher  species  of 
thI  taste,  objects,  viz.  the  order  and  mutual  relations  of  minds  to 
each  other,  their  reciprocal  affections,  characters,  ac¬ 
tions,  and  various  aspects.  In  these  it  discovers  a  icaw- 
ty,  a  grandeur,  a  decorum,  more  interesting  and  allur¬ 
ing  than  in  any  of  the  former  kinds.  These  objects,  or 
the  notions  of  them,  passing  in  review  before  the  mind, 
do,  by  a  necessary  law  of  our  nature,  call  forth  ano¬ 
ther  and  nobler  set  of  affections,  as  admiration,  esteem, 
love,  honour,  gratitude,  benevolence,  and  others  of  the 
like  tribe.  This  class  of  perficctions,  and  their  corre¬ 
spondent  affections,  we  refer,  because  of  their  objects 
(manners},  to  a  moral  sense,  and  call  the  taste  or  tem¬ 
per  they  excite,  moral.  And  the  objects  which  are 
agreeable  to  this  taste  or  temper  we  denominate  by  the 
general  name  of  mored  beauty,  in  order  to  distinguish  it 
iSS  from  the  other,  which  is  termed  natural. 

Sources  of  These  diffei’ent  sets  of  ideas  or  notions  are  the  ma- 
®so«atioH.  about  which  the  mind  employs  itself,  which  it 

blends,  ranges,  and  diversifies  ten  thousand  different 
ways.  It  feels  a  strong  propenslon  to  connect  and  as¬ 
sociate  those  ideas  among  which  it  observes  any  simili¬ 
tude  or  any  aptitude,  whether  original  and  natural,  or 
customary  and  artificial,  to  suggest  eacli  other.  See 
1S9  Metaphysics. 

Laws  of  whatever  the  reasons  arc,  similitude,  co- 

asuociauoii.  causality,  or  any  other  aptitude  or  relation,  ^vlly 

any  two  or  more  ideas  are  connected  by  the  mind  at 
first,  It  is  an  established  law  of  our  nature,  “  that  when 
two  or  more  ideas  have  often  started  In  company,  they 
form  so  strong  an  union,  that  it  is  very  difficult  ever  af¬ 
ter  to  separate  them.”  Thus  the  lover  cannot  separate 
the  idea  oimcj'it  from  his  mistress  ;  the  courtier  that  of 
dignity  from  his  title  or  ribbon;  the  miser  that  of  hap- 
piness  from  his  bugs.  It  is  these  associations  of  worth 
or  happiness  with  any  of  the  dillerent  sets  of  objects  or 
images  before  specified  that  form  our  taste  or  complex 
idea  of  go>)d.  By  another  law  of  our  nature,  “  our  affec¬ 
tions  follow  and  are  governed  by  this  taste.  And  to 
these  affections  our  character  and  conduct  arc  similar 
and  proportioned  on  the  general  tenor  of  which  our  hup- 
^  pincss  principally  depends.” 
l.*ad?ng  As  all  our  leading  passions  then  depend  on  the  di- 
frassioni.fol  reel  ion  which  our  taste  takes,  and  as  it  is  always  of 
low  taste,  the  same  strain  with  oor  leading  associations,  it  is  worth 
while  to  inquire  a  little  more  particularly  how  these 
are  formed,  in  order  to  detect  the  secret  sources  Ironj 
whence  our  passions  derive  tlieir  principal  strength, 
therr  various  rises  and  falls.  For  this  will  give  us  the 
true  key  to  their  management,  and  let  u-.  into  the 
right  method  of  correcting  the  bad  and  improving  the 
ipi  good.  ,  ,  . 

No  kind  of  objects  make  so  powerful  an  impri  .1011 
nic'oflhc  whicli  are  immediately  impres-.ed  on  our 

iaiagiiia.  ■senses,  or  strongly  painted  on  our  i/nagmattons.  W  hal- 
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ever  is  purely  intellectual,  as  abstracted  or  scientific  Culture  of 
truths,  the  subtle  relations  and  difi’ercnccs  of  things,  the  Mi«4. 
has  a  fainter  sort  of  existence  in  the  mind  j  and  though  — v— ' 
it  may  exercise  and  whet  the  memory,  i\\e  judgment, 
or  the  reasoning  power,  gives  hardly  any  impulse  at  all 
to  the  active  powers,  the  passions,  which  are  the  maiii 
springs  of  motion.  On  the  other  hand,  were  the  mind 
entirely  under  the  direction  of  sense,  and  impressible  on¬ 
ly  by  such  objects  as  are  present,  and  strike  some  of  the 
outward  organs,  we  should  then  be  precisely  in  the  state 
of  the  brute  creation,  and  be  governed  solely  by  instinct 
or  appetite,  and  have  no  power  to  controul  whatever  im¬ 
pressions  are  made  upon  us  ;  Nature  has  therefore  en¬ 
dued  us  with  a  middle  faculty,  wonderfully  adajited  to 
our  mixed  state,  which  holds  partly  oi  sense  and  partl> 
of  reason,  being  strongly  allied  to  the  former,  and  the 
common  receptacle  in  which  all  the  notices  that  come 
from  that  quarter  are  treasured  up  ;  and  yet  greatly 
subservient  and  ministerial  to  the  latter,  by  giving  a 
body,  a  coherence,  and  beauty  to  its  conceptions.  Tliis 
middle  faculty  Is  called  the  imagination,  one  of  the  mo^t 
busy  and  fruitful  powers  of  the  mind.  Into  this  com¬ 
mon  storehouse  are  likewise  cari-ied  all  those  moral 
forms  which  are  derived  from  our  moral  faculties  of 
perception  j  and  there  they  often  undergo  new  changes 
and  appearances,  by  being  mixed  and  wrought  up  with 
the  ideas  and  forms  oi  sensible  or  natural  things.  Bv 
this  coalition  of  imagery,  natural  beauty  is  dignified  and 
heightened  by  moral  qualities  and  perfections,  and  mo¬ 
ral  qualities  are  at  once  exhibited  and  set  oil'  by  natu¬ 
ral  beauty.  The  sensible  beauty,  or  good,  Is  refined 
from  its  dross  by  partaking  of  the  moral ;  and  the  mo¬ 
ral  receives  a  stamp,  a  visible  character  and  currency, 
from  the  sensible.  ip* 

As  we  are  first  of  all  accustomed  to  sensible  imprcs-Its  cnerni 
sions  and  .vcV/siWc  enjoyments,  we  contract  early  a  sensual  variou.< 
relish  or  love  of  pleasure,  in  the  lower  sense  of  the  word. 

In  onler,  however,  to  justify  this  relish,  the  mind,  as  ing”s<nsib!e 
it  becomes  open  to  higher  perceptions  ot  beauty  and  pleajurci ; 
good,  borrows  from  thence  a  noble  set  ot  images,  as  fine 
taste,  generosity,  social  affections,  friendship,  good  fel¬ 
lowship,  and  the  like  j  and,  by  dressing  out  the  old 
pursuits  with  these  new  ornaments,  gives  them  an  adili- 
tional  dignity  and  lustre.  By  these  ways  the  desire  of  it 
table,  love  of  finery,  intrigue,  and  pleasure,  are  vastly 
increased  beyond  tlieir  natural  pitch,  having  an  impulse 
combined  of  the  force  of  the  natural  appetites,  and  of 
the  supt  radded  strength  of  those  passions  which  tend 
the  moral  species.  'VVlien  the  mind  becomes  more  sen-^n,njj  the 
sible  to  those  objects  or  apj>earanees  in  which  it  p  r- plcukurti 
ceives  beauty,  uniformity,  grandeur,  .and  harmony,  as  »>t  beauty, 
fine  clothes,  elegant  furniture,  plate,  |NClures,  gardens, 
houses,  equipage,  the  beauty  of  animals,  and  particu¬ 
larly  the  attractions  of  the  sex  ;  to  llusc  objects  the 
mind  is  led  by  nature  or  tauglil  by  custom,  the  npinim 
and  example  of  others,  to  annex  certain  ideas  of  moral 
character,  dignity,  decorum,  honour,  liberality,  tender¬ 
ness,  and  active  or  social  enjoynstnl.  '1  lie  coiisequeiii  «■ 
of  tlii.s  association  is,  that  the  objects  to  which  tb(-.c  are 
annexed  must  rise  in  their  value,  and  be  pinsin  d  with 
proportionable  ardour.  The  enjoyment  of  them  is  often 
attended  with  pleasure;  and  the  mere  pijssessinn  ot  them, 
where  that  is  wanting,  frequently  draw'  re-|«  et  from 
one’s  fellow -creatun  *1  his  requit  i  -,  bv  11  I'y, 

IIkiUlIiI  cquiv.'ilenl  to  the  jileasurc  of  enf  '>yru  ut.  lienee 
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it  happens  that  the  itlea  of  /lappiness  is  connected  with 
the  mere  p'lssession,  which  is  therefore  eagerly  sought  af¬ 
ter  without  any  regard  to  the  gener-ous  use  or  honourable 
enjoyment.  Thus  the  passion,  resting  on  the  means  not 
the  end,  i.  e.  losing  sight  of  its  natural  object,  becomes 
wild  and  extravagant. 

In  fine,  any  object,  or  external  denomination,  a  sta-ff", 
a  garter,  a  cup,  a  crown,  a  title,  may  become  a  moral 
badge  or  emblem  of  merit,  magnijicence,  ox  honour,  ac¬ 
cording  as  tliese  have  been  found  or  thought,  by  the 
possessors  or  admirers  of  them,  to  accompany  them  j 
yet,  by  the  deception  formerly  mentioned,  the  mxrit 
or  the  conduct  which  entitled,  or  should  entitle  to  those 
marks  of  distinction,  shall  be  forgot  or  neglected,  and 
the  badges  themselves  be  passionately  allected  or  pur¬ 
sued,  as  including  every  excellency.  If  these  are  at¬ 
tained  by  any  means,  all  the  concomitants  which  na¬ 
ture,  custom,  or  accidents  have  joined  to  them,  will  be 
supposed  to  follow  of  course.  Thus,  moral  ends  with 
which  the  unhappy  admirer  is  apt  to  colour  over  his 
passion  and  vrervs  will,  in  his  opinion,  justify  the  most 
immored  means,  as  prostitution,  adulation,  fr  aud,  trea¬ 
chery,  and  every  species  of  knavery,  whether  more  open 
or  more  disguised. 

When  men  are  once  engaged  in  active  life,  and  find 
that  wealth  and  power,  generally  called  intkrest,  are 
the  great  avenues  to  every  kind  of  enjoj^ment,  they  are 
apt  to  throw  in  many  engaging  moral  forms  to  the  ob¬ 
ject  of  their  pursuit,  in  order  to  justify  their  passion, 
and  varnish  over  the  measures  they  take  to  gratify  it,  as 
independency  on  the  vices  or  passions  of  others,  provision 
and  secur'ity  to  themselves  xt.nA  Jriends,  prudent  economy 
or  well-placed  charity,  social  communication,  superiority 
to  their  enemies,  who  are  all  villains,  honourable  service, 
and  many  other  ingredients  of  merit.  To  attain  such 
capacities  of  usefulness  or  enjoyment,  what  arts,  nay 
what  meannesses,  cun  be  thought  blameable  by  those 
cool  pursuers  of  interest  ? — Nor  Iiave  they  whom  the 
gay  worhl  is  pleased  to  indulge  with  the  title  of  men  of 
pleasure,  their  Imaginations  less  pregnant  with  moral 
images,  with  which  they  never  fall  to  ennoble,  or,  if 
they  cannot  do  that,  to  palliate  their  gross  pursuits. 
Thus  admiration  of  wit,  of  sentiments  and  merit, friend¬ 
ship,  love,  generous  sympathy,  mutual  confdence,  giving 
and  receiving  pleasure,  are  the  ordinary  ingredients  with 
which  they  season  their  gallantry  and  pleasurable  enter¬ 
tainments  j  and  by  which  they  impose  on  themselves, 
and  endeavour  to  impose  on  others,  that  their  amours 
are  the  joint  issue  of  good  sense  and  virtue. 

These  associations,  variously  combined  and  propor¬ 
tioned  by  the  imagination,  form  the  chief  private  pas¬ 
sions,  wdiich  govern  the  lives  of  the  generality,  as  the 
love  of  action,  of  pleasure,  power,  wealth,  and  fame  ; 
they  influence  the  defensive,  and  alTect  the  public  pas¬ 
sions,  and  raise  joy  or  sorrow  as  they  are  gratified  or 
disappointed.  So  that  in  effect  these  associa*‘.ions  of 
good  and  evil,  beauty  and  dcformitij,  and  the  passions 
they  raise,  are  the  main  hinges  of  life  manners,  and 
the  great  sources  of  our  happiness  or  misery.  It  is  evi¬ 
dent,  therefore,  that  the  whole  of  moral  cidture  must 
depend  on  giving  a  right  direction  to  the  leading  pas¬ 
sions,  and  duly  proportioning  them  to  the  value  of  the 
objects  ox  goods  puraiied,  under  what  name  soever  they 
may  appear. 

Now,  in  order  to  give  them  this  right  direction  and 
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due  proportion,  it  appears  from  the  foregoing  detail,  Culture  of 


that  those  associations  of  ideas,  upon  which  the  passions  the  Mind. 

depend,  must  be  duly  regulated ;  that  is  to  say,  as  an  ' - 

exorbitant  passion  for  wealth,  pleasure,  or  power,  flows  ...  , 

irom  an  association  or  opinion,  that  more  and  ture,  by 

good,  whether  natural  or  moral,  enters  into  the  enjoy- correcting 
ment  or  possession  of  them,  than  really  belongs  to  el- taste  os 
ther  5  therefore,  in  restoring  those  passions  to  their  just 
proportion,  we  must  begin  with  correcting  opinion,  ’ 
or  breaking  the  false  association,  or,  in  other  words,  we 
must  decompound  the  complex  phantom  of  happiness  or 
good,  which  we  fondly  admire  j  disunite  those  ideas  that 
have  no  natural  alliance  j  and  separate  the  original  idea, 
of  wealth,  power,  or  pleasure,  from  the  foreign  mix¬ 
tures,  incorporated  with  it,  which  enhance  its  value,  or 
give  it  its  chief  power  to  enchant  and  seduce  the  mind, 
ror  instance,  let  it  be  considered  how  poor  and  inconsi¬ 
derable  a  thing  wealth  is,  if  it  be  disjoined  from  real 
use,  or  from  ideas  of  capacity  in  the  possessor  to  do  good, 
from  independence,  generosity,  provision  Jor  a  family  or 
Jriends,  and  social  communication  with  others.  By  this 
standard  let  its  true  value,  be  fixed;  let  its  misapplica¬ 
tion,  or  unbenevolcnt  enjoyment,  be  accounted  sordid 
and  infamous  j  and  nothing  worthy  or  estimable  be  as¬ 
cribed  to  the  mere  possession  of  it,  which  is  not  borrow¬ 
ed  from  its  generous  use.  ipS 

If  that  complex  form  of  good  which  is  called  plcasut'e^y  sclf-de- 
engage  us,  let  it  be  analyzed  into  its  constituent  prln-”’'^’’  * 

ciples,  or  those  allurements  it  dra^ws  from  the  /i<'0>'<proce«; 
and  imagination,  in  order  to  heighten  the  low  part  of  ’ 
the  indulgence  j  let  the  scpai\tte  and  comparative  mo¬ 
ment  of  each  he  distinctly  ascertained  and  deduced  from 
that  gross  part,  and  this  remainder  of  the  accumulated 
enjoyment  will  dwindle  down  into  a  poor,  insipid,  tran¬ 
sitory  thing.  In  proportion  as  the  opinion  of  the  good 
pursued  abates,  the  admiration  must  decay,  and  the  pas¬ 
sions  lose  strength  of  course.  One  efteetual  way  ta 
lower  the  opinion,  and  consequently  to  weaken  the  ha¬ 
bit  founded  upon  it,  is  to  practise  lesser  pieces  of  self- 
denial,  or  to  abstain,  to  a  certain  pitch,  from  the  pur¬ 
suit  or  enjoyment  of  the  favourite  object;  and,  that  this 
may  he  the  more  easily  accomplished,  one  must  avoid 
those  occasions,  that  company,  those  places,  and  the 
otlier  circumstances,  that  inflamed  one  and  endeared  the 
other.  And,  as  a  counter-process,  let  higher  or  even 
dijj'crent  enjoyments  be  brought  in  view,  other  passions 
played  upon  the  former,  difl’erent  places  frequented, 
other  exercises  tried,  company  kept  with  persons  of  a 
dift’erent  or  more  coiTect  way  of  thinking  both  in  natu¬ 
ral  and  77iw«/ subjects. 

As  much  depends  on  our  setting  out  well  in  life,  letbyasound 
the  youthful  fancy,  which  is  apt  to  be  very  florid  and  “atyral 
luxm-iant,  be  early  accustomed  by  instniction,  example, 
and  significUnt  moral  exercises,  nay,  by  looks,  gestures, 
and  every  other  testimony  of  just  approbation  or  blame, 
to  annex  ideas  of  merit,  honour,  and  happiness,  not  to 
birth,  dress,  rank,  beauty, fortune,  power,  popularity, 
and  the  like  outward  things,  hut  to  moral  and  truly  vir- 
tuousyucdilics,  and  to  those  enjoyments  which  spring  from 
a  well-lnrormed  judgment  and  a  regular  conduct  of  the 
aHections,  especially  those  of  the.w<7«/  and  disinterested 
kind.  Such  dignified  lorms  of  beauty  and  good,  oiten 
suggested,  and,  by  moving  pictures  and  examples  warm¬ 
ly  recommended  to  the  imagination,  eiifoiccd  by  the  au¬ 
thority  of  conscience,  and  demonstrated  by  reason  to  he 
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Culture  of  the  surest  means  of  enjoyment,  and  the  only  indepen- 
the  vlind,  dent,  undeprivable,  and  durable  goods,  will  be  the  best 
'■“■"v—"'  counterbalance  to  meaner  passions,  and  the  firmest  foun- 
jQQ  dation  and  security  of  virtue, 
fey  rightly  It  is  of  great  importance  to  the  forming  a  just  taste, 
studying  or  pure  and  large  conceptions  of  happiness,  to  study  and 
understand  human  nature  well,  to  remember  what  a 
’  complicated  system  it  is,  particularly  to  have  deeply 
imprinted  on  our  mind  that  grad.a.tion  of  senses,  fa¬ 
culties,  and  powers  of  enjoyment  formerly  mentioned, 
and  the  subordination  of  goods  resulting  from  thence, 
which  nature  points  out,  and  the  experience  of  man¬ 
kind  confirms.  AVho,  when  they  think,  seriously  and 
are  not  under  the  immediate  influence  of  some  vio¬ 
lent  prejudice  or  passion,  prefer  not  the  pleasures  of  ac¬ 
tion,  contemplation,  society,  and  most  exercises  and  joys 
of  the  moral  kind,  os  friendship,  natural  affection,  and 
the  like,  to  all  sensual  gratifications  avhatsoever  ?  \Vhere 
the  difl'erent  species  of  pleasure  are  blended  into  one 
complex  forin,  let  them  be  accurately  distinguished,  and 
be  referred  each  to  its  proper  faculty  and  sense,  and 
examined  apart  what  they  have  peculiar,  what  common 
with  others,  and  what  foreign  and  adventitious.  Let 
by  compar-  grandeia',  luxury,  love,  fame,  and  the  like,  be 

ing  the  *^*'*®‘^  hy  this  test,  and  their  true  alloy  will  be  found  out. 
moment  Let  it  be  further  considered,  whether  the  mind  may 
and  abate-  not  be  easy  and  enjoy  Itself  greatly,  though  it  want 
Sfferen°/  those  elegancies  and  superfluities  of  life  which 

goods;  some  possess,  or  that  load  of  wealth  and  power  which 
others  eagerly  pursue,  and  under  which  they  groan. 
Let  the  difficulty  of  attaining,  the  precariousness  of  pos¬ 
sessing,  and  the  many  abatements  in  enjoying  over¬ 
grown  wealth  and  envied  greatness,  of  which  the  weary 
possessors  so  frequently  complain,  as  the  hurry  of  busi¬ 
ness,  the  burden  of  company,  of  paying  attendance  to 
the  few,  and  giving  it  to  many,  the  cares  of  keeping, 
the  fears  of  losing,  and  the  desires  of  Increasing  what 
they  have,  and  the  other  troubles  whicii  aceompany 
tills  pitiful  drudgery  and  pompous  servitude  ;  let  these 
and  the  like  circumstances  be  often  considered,  that  are 
conducive  to  the  removing  or  lessening  the  opinion  of 
such  goods,  and  the  attendant  passion  or  set  of  passions 
will  decay  of  course. 

by  observ-  I^et  the  peculiar  bent  of  our  nature  and  character  be 
ing  our  own  observed,  whether  we  are  most  inclined  to  form  associ- 
bentand  ations  and  relish  objects  of  the  sensible,  intellectual,  or 
^naracter,  kind.  Let  that  which  has  the  ascendant  be  jiar- 

ticularly  watched  ;  let  it  be  directed  to  right  objects, 
be  improved  hy  proportioned  exercises,  and  guarded  by- 
proper  checks  from  an  opposite  quarter.  Thus  the  sen¬ 
sible  turn  maybe  exalted  by  the  intellectual,  and  a  ta.ste 
for  the  beauty  of  iht  fine  arts,  and  both  may  be  made 
subservient  to  convey  and  rivet  sentiments  highly  moral 
and  public-spirited.  This  inward  survey  must  extend  to 
the  strength  and  weaknesses  of  one’s  nature,  one’s  condi¬ 
tions,  connexions,  habitudes,  fortunes,  studies,  acquaint¬ 
ance,  and  the  other  circumstances  of  one’s  life,  from 
which  every  man  will  form  the  justest  estimate  of  bis 
own  dispositions  and  cliadactcr,  and  the  best  niles  for 
correcting  and  improving  them.  And  in  order  to  do 
this  with  more  advantage.,  let  those  times  ov  critical  sea¬ 
sons  be  watched  when  the  mind  is  best  disposed  towards 
A  change;  and  let  them  be  improved  by  rigorous  rc\’>. 
’’itions,  promises,  or  whatever  else  will  engage  tbe-mind 
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to  persevere  In  virtiire.  Let  the  conduct,  in  fine,  be  of-  Culture  at 
ten  reviewed,  and  the  causes  of  its  corruption  or  im-  the  Mind. 
provement  be  carefully  observed.  - - 

It  will  greatly  conduce  to  refine  the  moral  taste  and  - 
strengthen  the  virtuous  temper,  to  accustom  the  mind  to  moral  exer- 
the  frequent  exercise  of  7noral  sentiments  and  determi- cisa  -, 
nations,  by  reading  history,  poetry,  particularly  of  the 
picturesque  and  dramatic  kind,  the  study  of  the  fne 
arts;  by  conversing  with  the  most  eminent  for  good 
sense  and  virtue ;  but  aijove  all,  by  frequent  and  re¬ 
peated  acts  of  humanity,  compassion,  friendship,  polite¬ 
ness,  and  hospitality.  It  is  exercise  that  gives  health 
and  strength.  He  that  reasons  most  frequently  be¬ 
comes  the  wisest,  and  most  enjoys  the  pleasures  of 
wisdom.  He  who  is  most  often  aftected  by  objects  of 
compassion  in  poetry,  hi.story,  or  real  life,  will  have  his 
soul  most  open  to  pity,  and  its  delightful  pains  and 
duties.  So  he  also  svlio  piactices  most  diligcntlv  the 
offices  of  kindness  and  charity,  will  hy  it  cultivate 
that  disposition  from  whence  all  his  pretensions  to  per¬ 
sonal  merit  mnst  arise,  his  present  and  his  future  hap¬ 
piness.  j  .. 

An  u.seful  and  honourable  emplovment  in  life  will  I'.'’  an  ho- 
administcr  a  thousand  opportunities  of  this  kind,  and 
greatly  strengthen  a  sense  of  virtue  and  good  afl’ections,  ' 
which  must  be  nourished  by  light  training,  as  well  as 
our  understandings.  For  such  an  employment,  by  en¬ 
larging  one’s  experience,  giving  a  habit  of  attention 
and  caution,  or  obliging  one,  from  uece.ssity  or  interest, 
to  keep  a  guard  over  the  passions,  and  study  the  oiit- 
W'ard  decencies  and  appearances  of  virtue,  will  by  de¬ 
grees  produce  good  habit,  and  at  length  insinuate  the 
love  of  virtue  and  honesty  for  its  own  sake.  -3- 

It  is  a  great  iuducoment  to  the  exercise  of  benevo- by  viewing 
Xevice.  X.0  xiess  human  nature  in  a  favourable  light,  to“*®"^"'l. 
observe  the  characters  and  circumstances  of  mankind  ^ 
on  the  fairest  sides,  to  put  the  best  constructions  on 
their  actions  they  will  bear,  and  to  coti-ider  them  as 
the.  result  of  partial  and  mistaken  rather  than  ill  affec¬ 
tions,  or,  at  worst,  as  the  excesses  of  a  pardonable  self- 
love,  seldom  or  never  the  effect  of  pure  malice.  -y, 

Above  all,  the  nature  and  con.tequences  of  virtue  and  by  coiuido. 
vice,  their  consequences  being  the  law  of  our  nature 
and  W'ill  of  heaven  ;  the  light  in  which  they  appear 
our  supreme  Parent  and  Lawgiver,  and  the  reception 
they  will  meet  with  from  him,  must  be  often  attend¬ 
ed  to.  'I’he  exercises  of  piety,  as  adoration  and  praise 
of  the  divine  excellency,  invocation  of  and  dependercr 
on  his  aid,  confession,  thanksgiving,  and  re.ngnatior, 
are  habitnallv  to  be  indulged,  and  frequently  pi  rform- 
ed,  not  only  as  medicinal,  but  highly  improving  to  the 
temper. 

'I'o  conclude:  It  will  be  of  admirable  efficacy  to- by  jii»t 
wards  eradicating  had  habits,  and  implanting  good^’^""' 
ones,  frequcntlv  to  contemplate  human  hfe  as  the  great  „  ,  * 

nurst  ry  nt  oar  future  and  immortal  existence,  a-  that  state  ncitua 
of  prohation  in  which  we  are  to  lx-  educated  for  a  dii  inc  »itb  a  fti- 
lifc  ;  to  remember,  that  our  virtues  or  vires  will  lx- 
mortal  as  ourselves,  and  influence  oor future  a-  well  a- 
owr  present  happlnes.s — and  thenfore,  that  er<  i\  di^.|>o- 
sition  and  action  is  to  be  regarded  a-  pointini,  in  mil 
the  present  to  an  /mrwoi  tfl/ duration. —  ,\n  habitti  d  aitru- 
tion  to  this  wide  and  important  t  onw  ■  r  -  w  il!  i  .i  \a  ‘t 
rompa  and  dignitv  to  our  «i-ntiu'enl  and  nit  ;  a  iio 
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Motives  to  l>le  superiority  to  tlie  pleasures  and  pains  of  life,  and  a 
.  Virtue,  generous  ambition  to  make  our  virtue  as  immortal  as 
our  being. 
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We  have  already  considered  our  obligations  to  the 
tonafha  virtue,  arising  from  the  constitution  of  our 

piness.*^^  nature,  by  which  we  are  led  to  approve  a  certain  order 
and  economy  of  ciflctio/is,  and  a  certain  co'urse  of  action 
correspondent  to  it*.  But,  besides  this,  there  are  se¬ 
veral  motives  which  strengthen  and  secure  virtue, 
though  not  themselves  of  a  moral  kind.  These  are, 
its  tendency  to  personal  happiness  and  the  contrary  ten¬ 
dency  of  vice.  “  Personal  happiness  arises  either  from 
the  state  of  a  man’s  own  mind,  or  from  the  state  and 
disposition  of  external  causes  towards  him.” 

We  shall  first  examine  the  “  tendency  of  virtue  to 
happiness  with  respect  to  the  state  of  a  man’s  own 
mind.”  This  Is  a  point  of  the  utmost  consequence  in 
morals,  because,  unless  we  can  convince  ourselves,  or 
show  to  others,  that,  by  doing  our  duty,  or  fnlfilling 
our  moral  obligations,  we  consult  the  greatest  satisfac¬ 
tion  of  our  own  mind,  or  our  highest  interest  on  the 
whole,  it  will  raise  strong  and  often  unsurruountable 
prejudices  against  the  practice  of  virtue,  especially 
whenever  there  arise  any  appearances  of  opposition  be¬ 
tween  our  duty  and  our  satisfaction  oi-  interest.  To  crea¬ 
tures  so  desirous  of  happiness,  and  averse  to  misei-y, 
as  we  are,  and  often  so  oddly  situated  amidst  contend¬ 
ing  passions  and  interests.  It  is  necessary  that  virtue 
appear  not  only  an  honourable  but  a  pleasing  and  benefi¬ 
cent  form.  And  in  order  to  justify  our  choice  to  our¬ 
selves  as  well  as  before  other's,  we  must  oui'selves  feel 
and  be  able  to  avow  in  the  face  of  the  whole  world, 
that  her  ways  are  ways  of  pleasantness,  and  her  paths 
the  paths  ot  peace.  This  will  show,  beyond  all  con¬ 
tradiction,  that  we  not  only  approve,  but  can  give  a 
sufficient  reason  for  what  we  do. 

Influence  of  Let  any  man  in  a  cool  hour,  when  he  Is  disengaged 
temper  of  business,  and  undisturbed  by  passion  (as  such  cool 

iJiemind.  fio'TS  will  sometimes  happen),  sit  down,  and  seriously 
reflect  with  himself  what  state  or  temper  of  mind  he 
would  choose  to  feel  and  indulge,  in  order  to  be  easy 
and  to  enjoy  himself.  Would  he  choose,  for  that  pur¬ 
pose,  to  be  in  a  constant  dissipation  and  hurry  of 
thought  to  be  disturbed  in  the  exercise  of  his  rea¬ 
son  •,  to  have  various  and  often  interfering  phantoms 
of  good  playing  before  his  imagination,  soliciting  and 
distracting  him  by  turns,  now  soothing  him  with  amus¬ 
ing  hopes,  then  torturing  him  with  anxious  fears  5  and 
to  approve  this  minute  what  he  shall  condemn  the 
next  ?  Would  he  choose  to  have  a  strong  and  painful 
sense  of  every  petty  injury  ;  quick  apprehensions  of 
every  impending  evil  ;  Incessant  and  insatiable  desires 
of  power,  wealth,  honour,  pleasure  j  an  irreconcilable 
antipathy  against  all  competitors  and  rivals  j  insolent 
and  tyrannical  dispositions  to  all  below  him  fawning, 
and  at  tlie  same  time  envious,  dispositions  to  all  above 
him with  dark  suspicions  and  jealousies  of  every 
mortal  ?  ould  he  choose  neither  to  love  nor  be  belov¬ 
ed  of  any  •,  to  have  no  friend  in  wliom  to  confide,  or 
with  whom  to  interchange  his  sentiments  or  designs  ; 
HQ  favourite,  on  wboin  to  bestow  bis  kindness,  or  vent 
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his  passions  j  in  fine,  to  be  conscious  of  no  merit  with  from  Hai 
tnankind,  no  esteem  from  any  creature,  no  good  aficc-  piness. 
tion  to  bis  Maker,  no  concern  for,  nor  hopes  of,  his 
approbation  j  but  instead  of  all  these,  to  hate,  and 
know  that  he  is  hated,  to  condemn,  and  know  that  he 
is  condemned  by  all  j  by  the  good,  because  he  is  so  un¬ 
like  •,  and  by  the  bad  because  he  is  so  like  themselves  j 
to  hate  or  to  dread  the  very  Being  that  made  him  j 
and,  in  short,  to  have  his  breast  the  seat  of  pride  and 
passion,  petulance  and  revenge,  deep  melancholy,  cool 
malignity,  and  all  the  other  furies  that  ever  possessed 
and  tortured  mankind  ?— M  ould  our  calm  inquirer  af¬ 
ter  happiness  pitch  on  such  a  state,  and  such  a  temper 
of  mind,  as  the  most  likely'  means  to  put  him  in  pos¬ 
session  of  his  desired  ease  and  self-enjoyment  ? 

Or  would  he  rather  choose  a  serene  and  easy  flow  of  Influence  < 
thought;  a  reason  clear  and  composed;  a  judgment 
unbiassed  by  prejudice,  and  undistracted  by  passion;  a 
sober  and  well-governed  fancy,  which  presents  the 
images  of  things  true,  and  unmixed  with  delusive  and 
unnatural  charms,  and  therefore  administers  no  impro¬ 
per  or  dangerous  fuel  to  the  passions,  but  leaves  the 
miud  free  to  choose  or  reject,  as  becomes  a  reasonable 
cieature  ;  a  sweet  and  sedate  temper,  not  easily  ruf¬ 
fled  by  hopes  or  fears,  prone  neither  to  suspicion  nor 
revenge,  apt  to  view  men  and  things  in  the  fairest 
lights,  and  to  bend  gently  to  the  humours  of  others 
rather  than  obstinately  to  contend  with  them?  Would 
he  choose  such  moderation  and  continence  of  mind,  as 
neither  to  be  ambitious  of  power,  fond  of  honours,  co¬ 
vetous  of  wealth,  nor  a  slave  to  pleasure  ;  a  mind  of 
course  neither  elated  with  success,  nor  dejected  with 
disappointment ;  such  a  motlest  and  noble  spirit  as 
supports  power  without  insolence,  wears  honour  with¬ 
out  pride,  uses  wealth  without  profusion  or  narsimony  ; 
and  rejoices  more  in  giving  than  in  receiving  pleasure ; 
such  fortitude  and  equanimity  as  rises  above  misfor¬ 
tunes,  or  turns  them  into  blessings;  such  integrity 
and  greatness  of  mind,  as  neither  flatters  the  vices, 
nor  triumphs  over  the  tollies  of  men  ;  as  equally  spurns 
servitude  and  tyranny,  and  will  neither  engage  in  low 
designs,  nor  abet  them  in  others  ?  AVould  he  choose, 
in  fine,  such  mildness  and  benignity  of  heart  as  takes 
part  in  all  the  joys,  and  refuses  none  of  the  sorrows,  of 
others  ;  stands  well  afl’ected  to  all  mankind  ;  is  consci¬ 
ous  of  meriting  the  esteem  of  all,  and  of  being  beloved 
liy  the  best ;  a  mind  winch  delights  in  doing  good 
without  any  show,  and  yet  arrogates  nothing  on  that 
account  ;  rejoices  in  loving  and  being  beloved  by  its 
Maker,  acts  ever  under  his  eye,  resigns  itself  to  his 
providence,  and  triumphs  111  his  approbation  ?  \Miich 
of  these  dispositions  would  be  his  choice  in  order  to 
be  contented,  serene,  and  happy  ?  The  former  tem¬ 
per  is  VICE,  the  latter  virtue.  Where  one  prevails, 
there  MISERY  prevails,  and  by  the  generality  is  ac¬ 
knowledged  to  prevail.  W^here  the  other  reigns,  there 
HAPPINESS  reigns,  and  by  the  confession  of  mankind 
is  acknowledged  to  reign.  Ihe  perfection  of  either 
temper  is  misery  or  happiness  in  perfection, — THERE¬ 
FORE,  every  approach  to  either  e.vtreme  is  an  approach 
to  misery  or  to  happiness  ;  i.  e.  every  degree  of  vice  or 
virtue  is  accompanied  with  a  proportionable  degree  of 
misery  or  happiness. 

Ihe  principal  alleviations  of  a  virtuous  man’s  cala- The  aile«- 
niities  are  these  That  though  some  of  them  may  ?ti«“so£liis 

have 
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His  enjoy¬ 
ments. 


Motiws  to  li:tve  been  the  effect  of  his  imprudence  or  weakness, 
Virtne.  yet  few  of  them  are  sharpened  by  a  sense  of  guiit,  and 
none  them  by  a  consciousness  of  wickedness,  which 
surely  is  their  keenest  sting ; — that  they  are  common 
to  him  with  the  best  of  men  ; — that  they  seldom  or 
never  attack  him  quite  unprepared,  but  rather  guarded 
with  a  conselousness  of  his  own  sincerity  and  virtue, 
with  a  faith  and  trust  in  Providence,  and  a  firm  resig- 
tion  to  its  perfect  orders  j — that  they  may  be  im¬ 
proved  as  means  of  correction,  or  materials  to  give 
scope  and  stability  to  his  virtues  j — and,  to  name  no 
more,  they  are  considerably  lessened,  and  often  sweet¬ 
ened  to  him,  by  the  general  sympathy  of  the  wise  and 
good. 

His  enjoyments  are  more  numerous,  or,  if  less  nu¬ 
merous,  yet  more  intense  than  those  of  the  bad  man  : 
for  he  shares  in  the  joys  of  others  by  rebound  ;  and 
every  increase  oi  general  or  particular  happiness  is  a  real 
addition  to  his  own.  It  is  true,  his  friendly  sympathy 
with  others  subjects  him  to  some  pains  whicli  the  hard¬ 
hearted  wretch  does  not  feel  j  yet  to  give  a  loose  to 
it,  is  a  kind  of  agreeable  discharge.  It  is  such  a  sor¬ 
row  as  he  loves  to  indulge  :  a  sort  of  pleasing  anguish 
that  sweetly  melts  the  mind,  and  terminates  in  a  self- 
approving  joy.  Though  the  good  man  may  want 
means  to  execute,  or  be  disappointed  in  the  success  of, 
his  benevolent  purposes  j  yet,  as  was  formerly  f  ob¬ 
served,  be  is  still  conscious  of  good  affection,  and  that 
consciousness  is  an  enjoyment  of  a  more  delightful 
savour  than  the  greatest  triunrphs  of  successful  vice. 
If  the  ambitious^  covetous,  or  voluptuous,  are  disappoint¬ 
ed,  their  passions  rceoll  upon  them  with  a  fury  propor¬ 
tioned  to  their  opinion  of  the  value  of  what  they  pur- 
-  sue,  and  their  hope  of  success  j  while  they  have  no¬ 
thing  within  to  balance  the  disappointment,  unless  it 
is  an  useless  fund  of  pride,  which,  however,  frequently 
turns  mere  accidents  into  mortifying  affronts,  and  ex¬ 
alts  grief  into  rage  and  frenzy.  Whereas  the  meek, 
humble,  and  benevolent  temper,  is  its  own  reward,  is 
satisfied  from  within  ;  and,  as  it  magnifies  greatly  tlie 
pleasure  of  success,  so  it  wonderfully  alleviates,  and  in 
a  manner  annihilates,  all  pain  for  the  want  of  it. 

As  the  good  man  is  conscious  of  loving  and  wish¬ 
ing  well  to  all  mankind,  he  must  be  sensible  of  his  de¬ 
serving  the  esteem  and  good-will  of  all ;  and  this  sub¬ 
posed  reciprocation  of  social  feelings  is,  by  the  very 
frame  of  our  nature,  made  a  source  of  very  intense  and 
enlivening  joys.  By  this  sympathy  of  affections  and 
Interests,  he  feels  himself  intimately  united  with  the 
human  race  ;  and,  being  sensibly  alive  over  the  whole 
system,  his  heart  receives  and  becomes  responsive  to 
every  touch  given  to  any  part.  So  that,  as  an  eminent 
philosopher  *  finely  expresses  it,  he  gathers  contentment 
and  delight  from  the  pleased  and  happy  states  ot  those 
around  him,  from  accounts  and  relations  of  such  baj>- 
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Do  not  in- 

***' tural  source  of  joy  wbatever, 

any  innocent  gratification.  They  nitlier  keep  the 
several  senses  and  powers  of  enjoyment  open  and  disen¬ 
gaged,  intense  and  uncorrupicd  by  riot  or  abuse  ;  .as 
ii  cvidcut  to  any  one  who  cousiders  the  dissipated,  uu- 


vti-y  countenances,  gestures,  voices, 
and  sounds,  even  of  creatures  foreign  to  our  kind, 
whose  signs  of  joy  and  contentmeot  be  can  any  way 
discern. 

Nor  do  tbo.se  generous  affections  stop  any  other  na- 

or  deaden  bis  sense  ol 


feeling  state  of  men  oi  pleasure,  ambition,  or  interest,  From  Hap- 
and  compares  it  with  the  serene  and  gentle  state  of  a  piiicss. 
mind  at  peace  with  itself,  and  friendly  to  all  mankind,  ''  ^ 

unruflled  by  any  violent  emotion,  and  sensible  to  every  ’rije”,^*isgry 
good-natured  and  alluring  joy.  of  excess  in 

It  were  easy,  by  going  through  the  different  sets  of  the  private 
affections  mentioned  formerly +,  to  show,  that  it  is  only 
by  maintaining  the  proportion  settled  there,  that  the 
mind  arrives  at  true  repose  and  satisfaction.  fear  *’ 
exceeds  that  proportion,  it  sinks  into  melancholy  and 
dejection.  If  anger  passes  just  hounds,  it  ferments  into 
rage  and  revenge,  or  subsides  into  a  sullen  corroding 
gloom,  which  embitters  every  good,  and  renders  one 
exquisitely  sensible  to  every  ill.  The  private  passions, 
the  love  of  honour  especially,  whose  impulses  are  more 
generous,  as  its  effects  are  more  diftusivc,  are  instru¬ 
ments  of  private  pleasure  j  but  if  they  are  dispropor- 
tioned  to  our  wants,  or  to  the  value  of  their  several 
objects,  or  to  the  balance  of  other  passions  equally  ne¬ 
cessary  and  more  amiable,  they  become  instruments  of 
intense  pain  and  misery.  Tor,  being  now  destitute  of 
that  counterpoise  which  held  them  at  a  due  pitch, 
they  grow  tm'bulent,  peevish,  and  revengeful,  the  cause 
of  constant  restlessness  and  torment,  sometimes  flying 
out  into  a  wild  delirious  joy,  at  other  times  settling 
in  a  deep  splenetic  grief.  The  concert  between  rea¬ 
son  and  passion  is  then  broke  :  all  is  dissonance  and 
distraction  within.  The  mind  is  out  of  frame,  and  feels 
an  agony  proportioned  to  the  violence  ol  the  reigning 
passion.  aiy 

The  case  is  much  the  same,  or  rather  worse,  when  In  the  pn- 
any  of  the  particular  allectlons  are  out  ot  their 
natural  order  and  proportion;  as  hap|>«.ms  in  the  case 
of  effeminate  pity,  e.vorbitant  love,  parental  dotage,  or 
any  party  passion,  where  the  just  regards  to  society  are 
supplanted.  The  more  social  and  disinterested  the  pas¬ 
sion  is,  it  breaks  out  into  the  wilder  e.xce.sses,  and  makes 
tlie  more  dreadful  havock  both  within  and  abroad  •,  as 
is  but  too  apparent  in  those  cases  where  a  false  species 
of  religion,  honour,  -zeal,  or  party-rage,  has  seized  on 
the  natural  enthusiasm  ol  the  mind,  and  worked  it  up 
to  madness.  It  breaks  throiigb  all  ties  natural  and  ci¬ 
vil,  disregards  the  most  sacred  and  solemn  obligations, 
silences  every  other  affection  whether  public  or  private, 
and  transforms  the  most  gentle  natures  into  the  most 
savage  and  inhuman.  _  nS 

\\  hereas,  the  man  who  keeps  the  balance  of  affection  Iloppiaers 
even,  is  ea.sy  and  serene  in  his  motions  -,  mild,  and 
affectionate;  uniform  and  consistent  with  himself  : 
not  liable  to  disagreeable  collisions  ot  interests  and  pas¬ 
sions  ;  gives  always  place  to  the  most  friendly  anil  hu¬ 
mane  affections,  and  never  to  dispositions  or  acts  ot  re¬ 
sentment,  but  on  high  occasions,  when  the  security  of 
the  private,  or  welfare  o(  the  public  system,  or  the  girat 
of  mankind,  m  ci-.snrily  requiic  a  noble  indig¬ 
nation  ;  and  even  then  he  ob.scrvis  a  just  measun-  lu 
wrath  ;  and  last  of  all,  he  proportions  every  pa^»iou  to 
the  value  of  the  object  be  affects,  or  to  the  importance 
of  the  end  be  pursiu  s.  ^  *'9 

To  sum  up  this  part  of  the  argument,  the  Z/o/u  S'*™ 
andgooi/  man  has  eminently  the  advantage  of  the 
ish  and  selfish  wretch  in  e\cry  n  spi  ct.  'I’be  pleasures 
whicli  the  last  enjovs  flow  chiefly  from  exUroal  ad¬ 
vantages  and  gratification'  ;  are  suiH-rficial  and  tran.i- 
lorv  ;  dashed  with  le”}?  iultrvals  of  ^atitty,  and  fre- 
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quent  returns  of  remorse  and  fear  5  dependent  on  fa¬ 
vourable  accidents  and  conjunctures  •,  and  subjected  to 
the  humours  of  men.  But  the  good  man  is  satisfied 
from  himself ;  his  principal  possessions  lie  rvithin,  and 
therefore  beyond  the  reach  of  the  caprice  of  men  or 
fortune  ;  his  enjoyments  are  exquisite  and  permanent ; 
accompanied  with  no  inward  checks  to  damp  them, 
and  always  with  ideas  of  dignity  and  self-approbation  j 
may  be  tasted  at  any  time,  and  in  any  place.  The 
•gratifications  of  vice  are  turbulent  and  unnatural,  ge¬ 
nerally  arising  from  the  relief  of  passions  in  themselves 
intolerable,  and  issuing  in 'tormenting  reflection  j  often 
irritated  by  disappointment,  always  Inflamed  by  en¬ 
joyment,  and  yet  ever  cloyed  with  repetition.  The 
pleasures  of  virtue  are  calm  and  natural  ■,  flowing  from 
the  exercise  of  kind  affections,  or  delightfuj  reflections 
in  consequence  of  them  •,  not  only  agreeable  in  the 
prospect,  but  in  the  present  feeling  j  they  never  satiate 
nor  lose  their  relish  5  nay,  rather  the  admiration  of  vir- 
\ii8  grows  stronger  every  day  j  and  not  only  is  the  de¬ 
sire  but  the  enjoyment  heightened  by  evei’y  new  grati¬ 
fication  j  and,  unlike  to  most  others,  it  is  increased, 
not  diminished,  by  sympathy  and  communication. — In 
fine,  the  satisfactions  of  virtue  may  be  purchased  with¬ 
out  a  bribe,  and  possessed  in  the  humblest  as  well  as  the 
most  triumphant  fortune  j  they  can  bear  the  strictest 
review,  do  not  change  with  circumstances,  nor  grow 
old  with  time.  Force  cannot  rob,  nor  fraud  cheat  us 
of  them  j  and,  to  crown  all.  Instead  of  abating,  they 
enhance  eveiy  other  pleasure. 

But  the  happy  conse<|uenccs  of  virtue  are  seen  not 
only  in  the  internal  enjoyments  it  afl'ords  a  man,  but 
‘‘  in  the  favourable  disposition  of  external  causes  to¬ 
wards  him,  to  which  it  contributes.” 

As  virtue  gives  the  sober  possession  of  one’s  selfj 
and  the  command  of  one’s  passions,  the  consequence 
must  be  heart’s  ease,  and  a  fine  natural  flow  of  spirits, 
which  conduce  more  than  any  thing  else  to  health  and 
long  life.  Violent  passions,  and  the  excesses  they  occa* 
sion,  gradually  impair  and  Wear  down  the  machine. 
But  the  calm  placid  state  of  a  temperate  mind,  and  the 
liealthful  exercises  in  which  virtue  engages  Iicr  faithful 
votaries,  preserve  the  natural  functions  in  full  vigour 
and  harmony,  and  exhilarate  the  spirits,  which  are  tlie 
chief  Instruments  of  action. 

It  may  by  some  be  thought  odd  to  assort,  that  vir¬ 
tue  Is  no  enemy  to  a  man’s  fortune  in  the  present  state 
of  things. — But  if  hy  fortune  be  meant  a  moderate  or 
competent  share  of  ivealth,  power,  or  credit,  not  over¬ 
grown  degrees  of  them  j  what  should  hinder  the  vir¬ 
tuous  man  from  obtaining  that  ?  He  cannot  cringe  or 
fawn,  it  is  true,  but  he  can  be  civil  and  obliging  as 
well  as  the  knave  j  and  surely  his  civility  is  more  allu¬ 
ring,  because  it  has  more  manliness  and  grace  in  it  than 
the  mean  adulation  of  the  other  :  he  cannot  cheat  or 
undermine  ;  but  he  may  be  cautious,  provident,  watclr- 
ful  of  occasions,  and  equally  prompt  with  the  rogue 
in  improving  them  :  he  scorns  to  prostitute  him.self  as 
a  pander  to  the  passions,  or  as  a  tool  to  the  vices  of 
mankind  j  but  he  may  have  as  sound  an  understanding 
and  as  good  capacities  for  promoting  their  real  interests 
as  the  veriest  court  slave  :  and  then  he  Is  more  faithful 
and  true  to  those  who  employ  him.  In  the  common 
course  of  business,  he  has  the  same  chances  with  the 
knave  of  acquiring  a  fortune,  and  rising  in  the  world. 


Part  in 

He  may  have  equal  abilities,  equal  Industry,  equal  at- 
tention  to  business  j  and  in  other  respects  he  has  greatly  pincss.* 
the  advantage  of  him.  People  love  better  to  deal  with  -v— 
him  j  they  can  trust  him  more  J  they  k,now  he  will  not 
impose  on  them,  nor  take  advantage  of  them,  and  can 
depend  more  on  his  word  than  on  the  oath  or  strongest 
securities  of  others.  -Whereas  what  Is  commonly  called 
cunning,  which  is  the  offspring  of  ig}iorcince,  and  con¬ 
stant  compaiiion  of  knavery,  is  not  only  a  mean-spirited, 

Init  a  very  short-sighted  talent,  and  a  fundamental  ob¬ 
stacle  in  the  road  of  business.  It  may  indeed  procure 
immediate  and  petty  gains  5  but  it  is  attended  with 
dreadful  abatements,  which  do  more  than  overbalance 
them,  both  as  it  sinks  a  man’s  credit  when  discovered, 
and  cramps  that  largeness  of  mind  which  extends  to  the 
remotest  as  well  as  the  nearest  interest,  and  takes  in  tlie 
most  durable  equally  with  the  most  transient  gains.  It 
is  therefore  easy  to  see  how  much  a  man’.s  credit  and  re¬ 
putation,  and  consequently  bis  succe.ss,  depend  on  his 
honesty  and  virtue. 

ith  regard  to  security  and  peace  w  Ith  Ins  neigh-  On  one's 
hours,  it  may  be  thought,  perhaps,  that  the  man  of  a  peace  and 
quiet  forgiving  temper,  and  a  flowing  benevolence  and 
courtesy,  is  much  exposed  to  injury  and  afl’ronts  from 
evei-y  proud  or  peevish  mortal,  who  has  the  power  or 
w  ill  to  do  miscluef.  If  we  suppose,  indeed,  this  rpiiet- 
7/css  and  gentleness  of  nature  accompanied  with  coivar- 
dice  and  pvsilleuiimittj,  tliis  may  often  be  the  case  •,  but 
in  reality  the  good  man  is  bold  as  a  lion,  and  so  much 
the  bolder  for  being  the  calmer.  Such  a  person  will 
liardly  be  a  butt  to  mankind.  The  ill  natured  will  be 
afraid  to  provoke  Iiiin,  and  the  gOod  natured  will  not 
incline  to  do  it.  Besides,  true  virtue,  wJiich  is  con¬ 
ducted  by  reason,  and  exerted  gracefully  and  without 
parade,  is  a  most  insinuating  and  commanding  thing  j 
if  it  cannot  disarm  malice  and  resentment  at  once,  it 
will  wear  them  out  by  degrees,  and  subdue  them  at 
length.  How  many  have,  by  favours  and  prudently 
yielding,  triumphed  over  an  enemy,  who  would  l>ave 
been  Inflamed  into  tenfold  rage  by  the  fiercest  opposi¬ 
tion  !  In  fine,  goodness  is  the  most  universally  popular 
thing  that  can  be.  224 

To  conclude  ;  the  good  man  may  have  some  ene- 
mies,  but  he  will  have  more  friends  j  and,  having  given 
so  many  marks  of  private  friendship  or  public  virtue, 
he  can  hardly  be  destitute  of  a  patron  to  protect,  or  u 
sanctuary  to  entertain  him,  or  to  protect  or  entertain 
his  children  when  he  Is  gone.  Though  he  should  have 
little  else  to  leave  them,  he  bequeaths  them  the  fairest, 
and  generally  the  most  unenvied,  inheritance  of  a  good 
name,  which,  like  good  seed  sown  In  the  field  of  futu¬ 
rity,  will  often  raise  up  unsolicited  friends,  and  yield 
a  benevolent  harvest  of  unexpected  charities.  But 
should  the  fragrance  of  the  parent’-s  virtue  prove  offen¬ 
sive  to  a  perverse  or  envious  age,  or  even  draw  per'-  > 
secution  on  the  friendless  orphans,  there  is  one  In 
heaven  who  will  be  more  than  a  father  to  them,  and 
recompense  their  parent’s  virtues  hy  showei'Ing  down 
blessings  on  them. 


Chap.  III.  Motives  to  Virtue  from  the  Being  and 
Providence  of  God. 
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Besides  the  interesting  motive  mentioned  In  theTwoexter- 
last  Chapter,  there  are  two  great  motives  of  virtue, 
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strictly  connected  witli  human  and  resnltln"  from 
the  very  constitution  of  the  human  mind.  Tlie  first  is 
the  Being  and  Providence  of  God  •,  the  second  is 
tlie  Immortality  of  the  Soul,  with  future  rewards 
and  punishments. 

It  appears  from  Chap.  IV.  of  Part  II.  that  man,  hy 
the  constitution  of  his  nature,  is  designed  to  he  a  Keli- 
Gious  Creature.  He  is  intimately  connected  tvlth 
the  Deitij,  and  necessarily  dependent  on  him.  From  that 
connexion  and  necessary  dependence  result  various  ohli^ 
and  duties,  without  fulfilling  which,  some  of  his 
suhllmest  powers  and  affections  would  be  incomplete 
and  abortive.  If  he  be  likewise  an  Immortal  creature, 
and  if  his  present  conduct  shall  affect  his  future  happi¬ 
ness  in  another  state  as  well  as  in  the  present,  it  is  evi¬ 
dent  that  we  take  only  a  partial  view  of  the  creature, 
if  we  leave  out  this  Important  property  of  his  nature  j 
and  make  -x  partial  estimate  of  human  life,  if  we  strike 
out  of  the  account,  or  overlook,  that  part  of  his  dura¬ 
tion  which  runs  out  into  eternity. 

It  is  evident  from  the  ahove-mentioned  Chapter, 
that  “  to  have  a  respect  to  the  Deity  in  our  temper 
and  conduct,  to  venerate  and  love  his  character,  to 
adore  his  ffoodness,  to  depend  upon  and  resign  ourselves 
to  his  providence,  to  seek  his  approbation,  and  act  under 
a  sense  of  his  authority,  i.s  a  fundamental  part  of  moral 
■virtue,  and  the  completion  of  the  highest  destination  of 
our  nature.'" 

But  AS,  piety  is  an  essential  part  of  virtue,  so  likewise 
it  is  a  great  support  and  enforcement  to  the  practice  of 
it.  To  contemplate  and  admire  a  Being  of  such  trans- 
eendent  dignity  and  perfection  as  God,  must  naturally 
and  necessarily  open  and  enlarge  the  mind,  give  a 
freedom  and  ampleness  to  its  powers,  and  a  grandeur 
and  elevation  to  its  aims.  For,  as  an  excellent  divine 
observes,  “  the  greatness  of  an  object,  and  the  excel¬ 
lency  of  the  act  of  any  AGENT  about  a  transcendent 
object,  doth  mightily  tend  to  the  enlargement  and  im¬ 
provement  of  his  faculties.”  Little  objects,  mean 
company,  mean  cares,  and  mean  business,  cramp  the 
mind,  contract  Its  views,  and  give  it  a  creeping  air 
and  deportment.  But  when  it  soars  above  mortal  cai'cs 
and  mortal  pursuits  into  the  regions  of  ilivinity,  and 
converses  vVlth  the  greatest  and  best  of  Beings,  it 
spreads  Itself  into  a  wider  compass,  takes  higher  flights 
in  reason  and  goodness,  becomes  godlike  in  its  air  and 
manners.  Virtue  is,  if  one  mav  say  so,  both  the  effect 
and  cause  of  largeness  of  mind.  It  retpiires  that  one 
think  freely,  and  act  nobly.  Now  what  can  conduce 
more  to  freedom  of  thought  and  dignity  of  action, 
than  to  conceive  worthily  of  CioD,  to  reverence  and 
adore  his  unrivalled  excellency,  to  imitate  and  tjau- 
scribe  that  excellency  into  our. own  nature,  to  remember 
our  relation  to  him,  and  that  we  are  the  images  and 
representatives  of  his  glory  to  the  rest  of  the  creation  ? 
Such  feelings  and  exercises  must  and  will  make  us 
.scorn  all  actions  that  are  base,  unhandsome,  or  un¬ 
worthy  our  state ;  and  the  relation  we  stand  in  to 
(fOD  will  irradiate  the  mind  with  the  light  of  wis¬ 
dom,  and  ennoble  it  with  the  liberty  and  dominion  ol 
virtue. 

T  he  influence  and  efficacy  of  religion  may  l)e  con¬ 
sidered  jn  another  light.  We  all  know  that  the  |)re- 
scnce  of  a  friend,  a  neighbour,  or  any  number  a)f  spec¬ 
tators,  but  especially  au  august  assembly  of  tlicjn,  uses 
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to  be  a  considerable  check  upon  the  conduct  of  one  From  the 


who  is  not  lost  to  all  sense  of  honour  and  shame,  and  Immortali- 
contributes  to  restrain  many  irregular  sallies  of  passion. 

In  the  same  manner  we  may  imagine,  that  the  awe  '  ^  ■ 

of  some  superior  mind,  who  is  supposed  privy  to  our 
secret  conduct,  and  armed  with  full  power  to  reward 
or  punish  it,  will  impose  a  restraint  on  us  in  such  ac¬ 
tions  as  fall  not  under  the  controul  or  animadversion  of 
others.  If  we  go  still  higher,  and  suppose  our  inmost 
thoughts  and  darkest  designs,  as  well  as  our  most  se¬ 
cret  actions,  to  He  open  to  the  notice  of  the  supreme 
anti  universal  Mind,  who  is  both  ihc  spectator  Am\  Judge 
of  human  actions,  it  is  evident  that  the  belief  of  so  au¬ 
gust  a  presence,  and  such  awful  inspection,  must  cany 
a  restraint  and  weight  with  it  proportioned  to  the 
strength  of  that  belief,  and  be  au  additional  n  otive  to 
the  practice  of  many  duties  which  would  not  have  been 
performed  without  it,  2.50 

It  may  be  observed  farther,  that  “  to  live  under  an 
habitual  sense  of  the  Deitu  and  his  great  administration,?^ 

•  1  •  1  ,  1  j  •  luiproTinp- 

is  to  be  conversant  WHth  wisdom,  order,  and  beauty,  in^^j  virtue, 
the  highest  subjects,  and  to  receive  the  delightful  re¬ 
flexions  and  benign  feelings  which  these  excite  while 
they  Irradiate  upon  him  from  every  scone  of  nature 
and  providence.”  How  improving  must  such  views  be 
to  the  mind,  in  dilating  and  exalting  it  above  those 
puny  interests  and  competitions  which  agitate  and  In¬ 
flame  the  bulk  of  mankind  against  each  other  1 

Chap.  IV.  Motive  to  Virtue  from  the  Immorta¬ 
lity  of  the  Soul,  ^c. 

The  other  motive  mentioned  was  the  immor  tuiity 
the  soul,  with  future  rewards  and  punishments. 
metaphysiecjl  proofs  of  the  soul’s  immortality  are  com-iij  immor- 
monly  drawn  from — ils.  simple,  uncompounded,  and  /hc/i’- tality. 
visible  nature  j  from  whence  it  is  concluded,  that  it  can¬ 
not  be  corrupted  or  extinguished  by  a  dissolution  or  de¬ 
struction  of  its  parts  ; — from  its  having  a  beginning  of 
motion  within  itselfj  whence  it  Is  inferred,  that  It  can¬ 
not  discontinue  and  lose  its  motion  : — from  the  different 
properties  of  matter  and  mind,\.\\c  sluggishness  ami  inac¬ 
tivity  of  the  one,  and  the  immense  aelivilyoi  ihtothtr, 
its  prodigious  ilight  thought  and  imagination  t  'di pe¬ 
netration,  memory, J'ortsight,  and  antieiputions  oi futuri¬ 
ty  ;  from  whence  it  is  concluded,  that  a  being  of  so  di¬ 
vine  a  nature  cannot  be  extinguished.  But  as  these  me¬ 
taphysical  proofs  dependonintricate  reasonings  concern¬ 
ing  the  nature,  properties,  and  distinctions  ol  body  and 
mind,  with  which  we  are  not  very  well  acquainted,  they 
are  not  obvious  to  ordinary  uiulerstamlings,  and  are  sel¬ 
dom  so  convincing  even  to  those  ol  higher  leaeh,  as  not 
to  leave  some  doubts  hehind  them.  ’1  herelore  ptrhaps 
it  is  not  so  safe  to  rest  the  jiroof  of  siieh  an  liii|Mirtant 
article  on  what  inanv  may  call  the  .iiiitilitiis  ol  sehool 
learning.  'I'liose  proofs  uhieli  are  bronchi  from  ana- 
btgy,  from  the  moral  constitution  and  /i/u/yj-uiiia  of  liie' 
human  mind,  the  twind  attributis  oi  God,  and  tin-  pre¬ 
sent  enurse  of  things,  and  wlmli  tlierefore  are  ealli  J 
the  wwm/ argil m«  n tv,  are  the  plainest  and  t;em  rally  the 
most  satisfying,  We  diall  .ilecl  onK  one  oj  two  from 
the  rest.  . . 

In  traiing  the  nature  and  distination  ol  any  being,  Mor»i 
we  lorm  the  suiest  judgnu  nt  trumbis/  .wits  ol  n-t.  i>C'  :  ’  '  • 
and  the  scope  atul  limits  of  lh>— ,  compared  tiitli  his  '  ■*= 
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state,  or  with  tliat  Jield  in  wlilcli  they  are  exercised.  If 
this  being  passes  through  difiPerent  States,  or  fields  of 
action,  and  we  find  a  succession  of  powers  adapted  to 
the  difierent  periods  of  his  progress,  we  conclude  -that 
he  was  destined  for  those  successive  states,  and  reckon 
his  nature  progressive.  If,  besides  the  immediate  set  of 
powers  which  fit  him  for  action  in  his  present  state, 
we  observe  another  set  w'hich  appear  superfluous  if  he 
were  to  be  confined  to  it,  and  which  point  to  another 
or  higher  one,  we  naturally  conclude,  that  he  is  not 
designed  to  remain  in  his  present  state,  but  to  advance 
to  that  for  which  those  supernumerary  powers  are 
adapted.  Thus  we  argue,  that  the  insect,  ivhich  has 
wings  forming  or  formed,  and  all  the  apparatus  pro¬ 
per  for  flight,  is  not  destined  always  to  creep  on  the 
ground,  or  to  continue  in  the  torpid  state  of  adhering 
to  a  wall,  but  is  designed  In  its  season  to  take  its  flight 
in  air.  Without  this  farther  destination,  the  admi¬ 
rable  mechanism  of  wings  and  the  other  apparatus 
would  be  nseless  and  absurd.  The  same  kind  of  rea¬ 
soning  may  he  applied  to  man,  while  he  lives  only  a 
sort  of  vegetative  life  In  the  womb.  He  is  furnished 
even  there  with  a  beautiful  apparatus  of  organs,  eyes, 
cars,  and  other  delicate  senses,  which  receive  nourish¬ 
ment  indeed,  but  are  in  a  manner  folded  up,  and  have 
no  proper  exercise  or  use  in  their  present  confine¬ 
ment  *.  Let  us  suppose  some  intelligent  spectatoi', 
who  never  had  any  connexion  with  man,  nor  the  least 
acquaintance  with  human  affairs,  to  see  this  odd  phe- 


riomenon,  a  creature  formed  after  such  a  manner,  and 


placed  in  a  situation  apparently  unsuitable  to  such  va¬ 
rious  machinery  :  must  he  not  be  strangely  puzzled 
about  the  Use  of  his  complicated  structure,  and  rec¬ 
kon  such  a  profusion  of  art  and  admirable  workmaii- 
■ship  lost  on  the  subject ;  or  reason  by  way  of  anticipa¬ 
tion,  that  a  creature  endued  with  such  various  yet  un¬ 
exerted  capacities,  was  destined  for  a  more  enlarged 
sphere  of  action,  in  which  those  latent  capacities  shall 
have  full  play  ?  the  vast  variety  and  yet  beautiful  sym¬ 
metry  and  proportions  of  the  several  parts  and  organs 
■rv'ith  which  the  creature  is  endued,  and  their  apt  cohe¬ 
sion  with,  and  dependence  on,  the  curious  receptacle  of 
their  life  and  nourishment,  would  forbid  Ids  concluding 
the  whole  to  be  the  birth  of  chance,  or  tlie  bungling 
effort  of  an  unskilful  artist  j  at  least  would  make  him 
demur  a  >vhile  at  so  liarsh  a  sentence.  But  if,  while 
he  is  in  this  state  of  uncertainty,  we  suppose  him  to 
see  the  babe,  after  a  few  successful  struggles,  throw¬ 
ing  off  his  fetters,  breaking  loose  from  his  little  dai'k 
prison,  and  emerging  into  open  day,  then  unfolding  his 
recluse  and  dormant  powers,  breathing  in  air,  gazing  at 
light,  admiring  colours,  sounds,  and  all  the  fair  I'uriety 
of  nature.  Immediately  his  doubts  clear  up,  the  proprie¬ 
ty  and  excellency  of  the  workmanship  dawn  upon  him 
with  full  lustre,  and  the  whole  mystery  of  the  first  pe¬ 
riod  is  unravelled  by  the  opening  of  this  new  scene. 
Though  in  this  second  period  the  creature  lives  chiefly  a 
kind  of  animal  life,  I.  c.  of  sense  and  appetite,  yet  by  va¬ 
rious  trials  and  observations  he  gains  experience,  and  by 
the.  gradual  evolution  of  the  powers  of  imagination  he 
ripens  apace  for  a  higher  life,  for  exercising  the  arts  of 
design  and  imitation,  and  of  those  in  which  strength  or 
dexterity  are  more  requisite  than  acuteness  or  reach  of 
judgment.  In  the  succeeding  rational  or  intellectual 
period,  bis  understanding,  which  formerly  crept  in  a 
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lower,  mounts  into  a  higlier  sphere,  canvh^es  the  na-  From  the 
tures,  judges  of  the  relations  of  things,  forms  schemes,  Immortafi- 
deduces  consequences  from  what  is  past,  and  from  pre-  Ihe 
sent  as  well  as  past  collects  future  events.  By  this  sue-  , 
cession  of  states,  and  of  correspondent  culture,  he  grows 
up  at  length  into  a  moral,  a  social,  and  a  political  crea¬ 
ture.  This  Is  the  last  period  at  which  we  perceive  him 
to  arrive  in  this  his  mortal  career.  EachjaoVodis  intro¬ 
ductory  to  the  next  succeeding  one  ;  each  life  is  a  field 
of  exercise  and  improvement  for  the  next  higher  one ; 
the  life  of  the  foetus  for  that  of  the  infant,  the  life  of 
the  infant  for  that  of  the  child,  and  all  the  lower  for§  See 
the  highest  and  best  J. — But  is  this  the  last  iieriod  of  Butler’s 
nature’s  progression  ?  Is  this  the  utmost  extent  of  her 
plot,  where  she  winds  up  the  drama,  and  dismisses  the 
actor  into  eternal  oblivion  ?  Or  docs  he  appear  to  be 
invested  with  supernumerary  powers,  which  have  not 
full  exercise  and  scoi>e  even  in  the  last  scene,  and  reach 
not  that  maturity  or  perfection  of  which  they  are  capa¬ 
ble  ;  and  therefore  point  to  some  higher  scene,  wheic 
he  is  to  sustain  another  and  more  important  character 
than  he  has  y<?t  sustained  ?  If  any  such  there  are, 
may  we  not  conclude  by  analogy,  or  in  the  same  w'ay 
of  anticipation  as  before,  that  he  is  destined  for  that 
after  part,  and  is  to  be  produced  upon  a  moi*e  august 
and  solemn  stage,  where  his  subllmer  powers  shall  have 
j)roportioned  action,  and  his  nature  attain  its  comple¬ 
tion. 
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If  we  attend  to  that  curiosity,  or  prodigious  thirst  of  Powers  in 
knoiL'lcdgc,  which  is  natural  to  the  milid  in  every  pe- 'uau  wLieft 
riod  of  its  pogress,  and  consider  withal  the  ^*’dlessP“^'”*j^.°^“^ 
round  of  business  and  care,  and  the  ^'arious  hardships  to 
which  the  bulk  of  mankind  are  chained  down-,  it  islntellee- 
evident,  that  in  this  present  state  it  is  impossible  to  ex-tual. 

])ect  the  gratification  of  an  apj)etlte  at  once  so  insa¬ 
tiable  and  so  noble.  Our  sew.w.s,  the  ordinary  organs  by 
which  knowledge  is  let  into  the  mind,  are  always  im¬ 
perfect,  and  often  fallacious  ;  the  advantages  of  assist¬ 
ing  or  correcting  them  arc  possessed  by  few  the  diffi¬ 
culties  of  finding  out  truth  amidst  the  various  and  con¬ 
tradictory  opinions,  interests,  and  passions  of  mankind, 
are  many  -,  and  the  w-ants  of  the  ci-eature,  and  of  those 
with  whom  he  is  connected,  numerous  and  urgent  :  so 
that  it  may  be  said  of  most  men,  that  their  intellectual 
organs  are  as  much  shut  up  and  secluded  IVom  proper 
nourishment  and  exercise  in  that  little  circle  to  which 
they  are  confined,  as  the  bodily  organs  are  In  the 
w’omb.  Nay,  those  who  to  an  aspiring  genius  have  ad¬ 
ded  all  the  assistances  of  art,  leisure,  and  the  most  liber¬ 
al  education,  what  narrow  prospects  can  even  they  take 
of  this  unbounded  scene  of  things  from  that  little  emi¬ 
nence  on  which  they  stand  ?  and  how  eagerly  do  they 
still  grasp  at  new  discoveries,  without  any  satisfaction 
or  limit  to  their  ambition  ? 

But  should  it  be  said,  that  man  is  made  for  oc//o«.  Moral 
and  not  for  speculation,  or  fruitless  searches  after  know- powers, 
ledge,  w'e  ask.  For  what  kind  of  action  ?  Is  it  only  for 
bodily  exej’clses,  or  for  moral,  political,  and  religious 
ones  ?  Of  all  these  he  Is  capable  5  yet,  by  the  unavoid¬ 
able  circumstances  of  his  lot,  he  is  tied  down  to  the 
former,  and  has  hardly  any  leisure  to  think  of  the  lat¬ 
ter,  or,  if  he  has,  wants  the  proper  instruments  of  ex¬ 
erting  them.  The  love  of  virtue,  of  onc''s  friends  and 
country,  iha  genct'ous  sympathy  with  mankind,  and  heroic 
%cal  of  doing  good,  which  are  all  so  natural  to  great  and 
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good  minds,  and  some  traces  of  which  are  found  In  the 
lowest,  are  seldom  united  witli  proportioned  means  or 
opportunities  of  exercising  them  :  so  tliat  the  moral 
spring,  the  noble  energies  and  impulses  of  the  mind,  can 
hardly  find  proper  scope  even  in  the  most  fortunate  con- 
tlltion  •,  but  are  much  depressed  in  some,  and  almost  en¬ 
tirely  restrained  in  tlie  generality,  by  the  numerous 
clogs  of  an  indigent,  sickly,  or  embarrassed  life.  ere 
such  mighty  powers,  such  godlike  atrccllons,  planted  in 
tlie  human  breast  to  be  folded  up  in  the  narrow  •'.vomb 
of  our  present  existence,  never  to  be  ])roduced  into  a 
more  perfect  life,  nor  to  expatiate  in  the  ample  career 
immortality  ? 

Let  it  be  considered,  at  the  same  time,  that  no  pos¬ 
session,  no  enjoyment,  within  tlie  round  of  mortal  things, 
is  commensurate  to  the  desires,  or  adequate  to  tlie  capa¬ 
cities  of  the  mind.  The  most  exalted  condition  has  its 
abatements  •,  the  happiest  conjuncture  of  fortune  leaves  ' 
many  wishes  behind  j  and  after  the  highest  gratifica¬ 
tions,  the  mind  is  carried  forward  in  pursuit  of  new 
ones  without  end.  Add  to  all,  the  fond  desire  of  im- 
morlalitv,  the  secret  dix-ad  of  ii'm-csislencc,  and  the 
higli  unremitting  pulse  of  the  soul  beating  for /JC/yeef/b??, 
joined  to  the  improbability  or  the  impossibility  of  attain¬ 
ing  it  here;  and  then  judge  whether  this  elaborate 
structure,  this  magnificent  apparatus  of  inward  powers 
and  organs,  does  not  plainly  point  out  an  hereafter,  and 
intimate  eternity  toman?  l3oes  nature  give  the  finishing 
touches  to  the  lesser  and  ignoble  instances  of  her' skill, 
and  raise  every  other  creature  to  the  maturity  and  jx^r- 
fection  of  his  being -,  and  shall  she  leave  her  principal 
workmanship  unfinished?  Does  she  c-Avvy  the  vegetative 
and  animal  life  in  man  to  their  full  vigour  and  highest 
destination  ■,  and  shall  she  sulFer  his  intellectual,  his  mo- 
7'al,  his  divine  life,  to  fade  away,  and  be  for  ever  extin¬ 
guished  ?  Would  such  abortions  in  the  moral  world  be 
congruous  to  that  perfection  of  veisdom  and  goodness 
which  upholds  and  adorns  the  natural? 

We  must  therefore  conclude  from  this  detail,  that 
the  prcA'Wt  state,  even  at  its  best,  is  only  the  WOMB  of 
man’s  being,  in  which  the  noblest  principles  of  his 
nature  are  in  a  manner  fettered,  or  secluded  from  a 
correspondent  sphere  ot  action  5  and  therefore  destined 
for  a  future  and  unbounded  state,  where  they  shall 
emancipate  themselves,  and  exert  the  fulness  of  their 
strength.  The  most  accomplished  mortal,  in  this  low 
and  dark  apartment  of  nature,  is  only  the  rudiments 
of  what  he  shall  be  when  he  takes  his  ethereal  flight, 
and  puts  on  immortality.  ithout  a  reference  to 
that  state,  man  were  a  mere  abortion,  a  rude  unfinish¬ 
ed  embryo,  a  monster  in  nature.  But  this  being  once 
supposed,  he  still  maintains  his  rank  of  the  master¬ 
piece  of  the  creation  ;  his  latent  powers  arc  all  suitable 
'to  the  harmony  and  progi'essiono\  nature  j  his  noble  as¬ 
pirations,  and  the  pains  ot  his  dissolution,  are  his  ef¬ 
forts  towards  a  second  birth,  the  pangs  of  liis  delivery 
into  light,  liberty,  and  perfection  ;  and  death,  his  dis¬ 
charge  from  gaol,  his  separation  from  his  fellow  pri¬ 
soners,  and  introduction  into  the  assembly  of  those  he¬ 
roic  spirits  who  arc  gone  before  him,  and  of  llieir 
great  eternal  Parent.  ’Ihc  fetters  of  his  mortal  toil 
being  loosened,  and  his  prison  waifs  broke  down,  lie 
will  be  bare  and  o|>cn  on  every  side  to  the  admission  ot 
truth  and  virtue,  and  tlicir  fair  attendant  happiness ; 
'•very  vital  and  inlellectual  •-pring  will  evolve  itBcIf  with 
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a  divine  elasticity  in  tlie  free  air  of  lieavtn.  He  will  f  ;oni  the 
not  then  peep  at  the  universe  and  its  glorious  Author  bm.  rruii- 
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tluough  a  dark  grate  or  a  gross  medium,  nor  receive 
the  reflections  of  his  glory  through  the  strait  opening.s  > 
of  sensible  organs  :  but  will  be  all  eye,  all  ear,  all  ethe¬ 
real  and  divine  feeling  *.  Let  one  part,  however,  of  *  Vide  Re- 
the  analogy  be  attended  to:  That  as  in  the  womb  we’*f-'>uu  of 
receive  our  original  constitution,  form,  and  the  esscn-^“'”‘^'’ 
tinl  stamina  of  cur  being,  which  we  carry  along  with^ 
us  into  the  light,  and  which  greatly  aflect  the  suc¬ 
ceeding  periods  of  our  life  ;  so  our  temper  and  condi¬ 
tion  in  the  fiiure  life  will  depend  011  the  conduct  wc 
liave  observed,  and  the  character  we  have  formed,  in 
the  present  life.  A\'0  are  ha'e  in  miniature  wliat  we 
shall  be  at  full  length  hereafter.  I'he  first  lude  sketeh 
or  outlines  of  reason  and  virtue  must  be  drawn  at  pre¬ 
sent,  to  be  afterwards  enlarged  to  the  stature  imA  beauty 
of  angels.  jjg 

This,  if  duly  attended  to,  must  prove  not  only  a lamioit.ili- 
guard,  but  an  admirable  to\iitue.  I'or'bek' 

wlio 'faithfully  and  ardently  follows  tlie  light  of  know- 
lidge,  and  pants  after  higher  improvements  in  virtue, me. 
will  he  wonderfully  animated  and  inflamed  in  that  pur¬ 
suit.  by  a  full  conviction  that  the  scene  does  not  close 
with  life — that  his  struggles,  arising  from  the  weakness 
of  nature  and  the  strength  of  habit,  will  be  tuir.td  into 
triumphs — that  his  career  in  tlie  track  of  wisdom  and 
goodness  will  be  liotli  swiltcr  and  .smoother — and  those 
generous  ardours  with  which  he  glows  towards  heaven, 
i.  c.  tlie  perfection  and  immortality  of  virtue,  will  find 
their  adequate  object  and  exercise  in  a  sphere  propor- 
tionably  cr.largcd,  incorruptible,  immortal.  On  the 
other  hand,  what  an  inexpressible  damn  must  it  be  to 
the  good  man,  to  dread  the  total  extinction  of  that 
light  and  vii  tuc,  without  which  iife,  iray,  immortality 
itself,  were  not  worth  a  single  wish  ? 

Many  writci-s  draw  their  proofs  of  the  Immortality  Pfrof,-, no, 
of  the  soul,  and  of  a  future  state  of  resvards  and  pu-ihc  ir.cqim 
nishments,  from  the  unequal  distribution  of  these  litre. 

It  cannot  be  dissembled  that  wicked  men  often  escape 

I  •  1  1  I  •  •  II  'utous. 

the  outward  .punishment  due  to  their  crimes,  and  do 
not  fed  the  inward  in  that  measure  tlieirdemerit  seems 
to  require,  partly  from  the  callousness  induced  upon 
tbeir  nature  by  the  habits  of  vice,  and  partly  from 
the  dissipation  of  tlieir  minds  abroad  by  pleasure  or 
business — and  sometimes  good  men  do  not  reap  all  tlic 
n-atural  and  genuine  fruits  of  tbeir  virtue,  tbrougli  tlic 
many  miftireseen  or  unavoidable  calamities  in  wliitli 
they  arc  involved.  To  the  smallest  re  flection,  how¬ 
ever,  it  is  obvious  that  the  natural  tendency  of  virtue, 
js  to  produce  liappiness  ;  that  if  it  were  univir.sally 
practi.sed,  it  would,  in  fact,  produce  the  griali  sl  .-inn 
of  b;ippine.ss  of  wliicli  Imman  nature  is  capable;  uiul 
that  tills  t--'ndencY  is  defc:it<'d  only  by  iioiix  rons  imlr- 
\idiials,  who,  forsaking  the  l:iws  of  Mitiu,  iujiii;:  and 
Ojipress  tlio-'e  who  st'-adily  adlierc  to  tinni.  iliil  tl.e 
natural  tendency  of  virtue  i.i  the  result  ol  licit  toii-li- 
t'ltion  of  tilings  which  was  cstablislud  by  («;»d  at  tic 
creation  of  the  world.  'I'hia  living  the  ease,  we  nui-t 
either  fondii<lc,  that  there  will  be  u  future  state,  in 
v.bidi  all  the  moral  nbliquitic.s  of  lla  pis  .mt  shall  be 
made  straight;  or  dse  admit,  tlial  tlie  designs  of  infi¬ 
nite  wi-dom,  goedne  ;iod  powi  r,  can  be  finally  de¬ 
feated  bv  the  pel  ver  e  condui  t  of  human  weakness. — “ 

But  tlii‘  l.ist  uppositli">  i'.  «o  I  .\'.;  :ivaganf'y  nlisuriL, 
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Motives  to  that  the  reality  of  a  future  state,  the  only  other  possi- 
Virtue.  ble  alternative,  may- be  pronounced  to  have  the  evl- 
''  '  dence  of  perfect- deniostration. 

Bcliet^f  Virtue  has  present  rewards,  and  vice  present  punish- 
immortali-  ments  annexed  to  it  j  such  rewards  and  punishments  as 
ty,  &c.  a  make  virtue,  in  most  cases  that  happen,  far  more  eli- 
great  sup-^  gjbJe  than  vice:  but,  in  the  infinite  variety  of  hnman 
contingencies,  it  may  sometimes  fall  out,  that  the  in¬ 
flexible  practice  of  virtue  shall  deprive  a  man  of  con¬ 
siderable  advantages  to  himself,  his  family,  or  friends, 
which  he  might  gain  by  a  well-timed  piece  of  roguery; 
suppose  by  betraying  his  trust,  voting  against  his  con¬ 
science,  selling  his  country,  or  any  other  crime  where 
the  security  against  discovery  shall  heighten  the  temp¬ 
tation.  Or,  it  may  happen,  that  a  strict  adherence  to 
his  honour,  to  his  religion,  to  the  cause  of  liberty 
and  virtue,  shall  expose  him,  or  his  family,  to  the  loss 
of  every  thing,  nay,  to  poverty,  slavery,  deatli  itself, 
or  to  torments  far  more  intolerable.  Now  what  shall 
secure  a  man’s  virtue  in  circumstances  of  such  trial  ? 
A^  hat  shall  enforce  the  obligations  of  conscience  against 
the  allurements  of  so  many  interests,  the  dread  of  so 
many  and  so  terrible  evils,  and  tl)e  almost  unsurmountable 
aversion  of  human  nature  to  excessive  pain  !  The  con¬ 
flict  is  the  greater,  when  the  circumstances  of  the  crime 
are  such  as  easily  admit  a  variety  of  alleviations  from 
necessity,  natural  affection,  love  to  one'  sj'amily  or  friends, 
perhaps  in  indigence  :  these  will  give  it  even  the  air  of 
virtue.  Add  to  ail,  that  the  crime  may  be  thought  to 
have  few  bad  consequences, — maybe  easily  concealed, — 
or  imagined  possible  to  be  retrieved  in  a  good  measure 
by  future  good  conduct.  It  is  obvious  to  which  side 
most  men  will  lean  in  such  a  case  ;  and  how  much  need 
there  is  of  a  balance  in  the  opposite  scale,  from  the  con¬ 
sideration  of  a  God,  of  a  Providence,  and  of  an  immor¬ 
tal  stats  of  retribution,  to  keep  the  mind  firm  and  un- 
corrupted  in  tliose  or  like  instances  of  singular  trial  or 
j  distress. 

In  tlie  ge-  ®ut  without  supposing  such  peculiar  instances,  a 
nerul  course  sense  of  a  governing  INIind,  and  a  persuasion  that  vir- 
•flifc.  tue  is  not  only  befriended  by  him  here,  but  will  be 
crowned  by  him  hereafter  with  rewards  suitable  to  its 
nature,  vast  in  themselves,  and  immortal  in  their  du¬ 
ration,  must  be  not  only  a  mighty  support  and  incen¬ 
tive  to  the  practice  of  virtue,  but  a  strong  barrier 
figainst  vice.  The  thoughts  of  an  Almighty  Judge, 
and  of  an  impartial  future  reckoning,  are  often  alarm¬ 
ing,  inexpressibly  so,  even  to  the  stoutest  offenders. 
On  the  other  hand,  how'  supporting  must  it  be  to  the 
good  man,  to  think  that  he  acts  under  the  eye  of  his 


friend,  as  well  as  judge  !  How  improving,  to  consider  From  the- 
the  present  state  as  connected  with  a  future  one,  and  Immortali- 
cvery  relation  in  which  he  stands  as  a  school  of  disci-  ty  ofthe 
pline  for  his  affections ;  every  trial  as  the  exercise  of  ^ 

some  virtue^;  and  the  virtuous  deeds  which  result  from 
both,  as  introductory  to  higher  scenes  of  action  and, 
enjoyment  I  Finally,  How  transporting  is  it  to  vlew 
death  as  his  discharge  from  the  warfare  of  mortality, 
and  a  triumphant  entiy  into  a  state  of  freedom,  securi¬ 
ty,  and  perfection,  in  w'hich  knowledge  and.  wisdom 
shall  break  upon  him  from,  every  quarter  ;  where  each 
faculty  shall  have  its  proper  object ;  and  his  virtue, 
which  was  often  damped  or  defeated  here,  shall  be  en--' 
throned  in  undisturbed  and  eternal  empire  ?  242 

On  reviewing  this  short  system  of  morals,  and  the  Adranta- 
which  support  and: enforce  it,  and  ‘^oniparingl.^^^j^^j^J^ 
both  with  the  Christian  scheme,  what  light  and 
do  they  borrow  from  thence  !  How  clearly  and  fiilly  and  its  con¬ 
do  Christianity  lay  open  the  connexions  oi  our  na- "’bh 
ture,  both  material  and  immaterial,  and  future  as  well 
as  present !  what  an  ample  and  beautiful  detail  does  itjll^raUly. 
jirescnt  of  the  duties  tve  owe  to  God,  to  society,  and 
ctn-sclvcs,  pronuilgated  in  the  most  .‘-imple,  intelligible, 
and  popular  manner  ;  divested  of  every  partiality  of 
sect  or  nation  ;  and  adapted  to  the  general  state  of 
mankind  !  ^^ithwhat  bright  and  alluring does 
it  illustrate  and  recommend  the  practice  of  those  du¬ 
ties  :  and  with  what  mighty  sanctions  docs  it  enforce 
that  practice  !  How  strongly  does  it  describe  the  cor¬ 
ruptions  of  our  nature;  the  deviations  of  our  life  from 
the  rule  of  duty,  and  the  causes  of  both  !  How  marvel¬ 
lous  and  benevolent  a  plan  of  redemption  docs  it  un¬ 
fold,  by  which  those  corruptions  may  be  remedied,  and 
our  wrzli/rc  restored  from  lis  deviations  to  transcend¬ 
ent  heights  of  virtue  and  piety!  Finally,  What  a  fair 
and  comprehensive  prospect  docs  it  give  us  of  the  ad¬ 
ministration  of  God,  of  which  it  represents  the  present 
state  only  as  a  S7nall  pci'iod,  and  a  period  of  warfm'e 
and  trial!  How  solemn  and  unbounded  arc  the  scenes 
which  it  opens  beyond  it  !  the  res7irrection  of  the  dead, . 
the  general  judgment,  the  equal  distribution  of  7'cwards 
and  punishments  to  ihe  good  and  the  bad  ;  and  the  full 
completion  of  divine  wisdom  and  goodness  in  the  final 
establishment  oi  order,  pcifection,  and  happiness  !  How 
glorious  then  is  that  Scheme  of  Religion,  .“vnd  how 
worthy  of  affection  as  well  as  of  admiratio7i,  which,  by 
making  such  discoveries,  and  afl’ording  such  assistances, 
has  disclosed  the  unfading  fruits  and  triumphs  of  viRr 
TUE,  and  secured  its  interests  beyond  the  power  of. 

TIME  and  CHANCE. 


M  O  R 

Moral  Moral  Sense,  that  w'hereby  we  perceive  what  is 
,^11  .£;Ood,  virtuous,  and  beautiful,  in  actions,  manners,  and 

.  characters.  See  Moral  Philosophy. 

JMORAIATY.  See  Moral  Philosophy. 

MoRAtAT-P oint,  the  most  easterly  point  or  promon¬ 
tory  of  the  island  of  Jamaica,  in  America.  W.  Long. 
75.  56.  N.  Lat.  17.  56. 

MORASS,  a  marsh,  fen,  or  low  moist  ground,  which 
receives  the  ivaters  from  above  without  having  any  de- 
-ircnt  to.  carry  them  off  again.  Somner  derives  the 
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word  from  the  Saxon  merse,  “  lake;”  Salmaslus  from  Moraw, 
mare,  “  a  collection  of  waters  ;”  others  from  the  Ger-  ,  ^'lorut. 
man  rnarast  “  a  muddy  place  ;  and  others  from  ina-  ’ 
resc,  of  tnaricetum,  a  inariscis,  i.  e.  ru.shes.  See  Drain¬ 
ing,  Agriculture  Inde.r.. 

In  Scotland,  Ireland,  and  the  north  of  England, 
there  is  a  paiticular  kind  of  morasses  called  mosses, 
or  peat-mosses,  whence  the  country  jreople  dig  their  peat 
or  turf  for  firing.  See  Moss. 

MORAT,  or  Murten,  a  considerable  town  o>f 

Switzerland, 


M  O  R 


Kiorata. 


•  See  His- 
tory  of 
■France. 


Switzerland,  capital  of  a  bailiwick  of  the  same  name, 
belonging  to  the  cantons  of  Bern  and  Irlburg.  It  is 
seated  on  the  lake  jNXorat,  on  the  road  from  Avenche 
to  Bern,  lo  miles  ■west  of  Bern  and  lO  miles  north-cast 
of  Frlburg.  The  lake  is  about  six  miles  long  and  two 
broad,  and  the  country  about  it  pleasant  and  well  cul¬ 
tivated.  The  lakes  of  Morat  and  Neufchatel  are 
parallel  to  each  other,  but  the  latter  is  more  elevated, 
discharging  Itself  by  means  of  the  river  Broye  into 
the  lake  of  Neufchatel.  According  to  M.  de  Luc, 
the  former  is  15  French  feet  above  the  level  of  Neut- 
chatel  lake  j  and  both  these  lakes,  as  well  as  that  of 
Bienne,  seem  formerly  to  have  extended  considerably^ 
beyond  their  present  limits,  and  from  the  position  of 
the  country  appear  to  have  been  once  united.  1*  ormer- 
ly  the  large  fish  named  siiurits  glanix,  or  the  saluth, 
frequented  these  lakes,  but  has  not  been  caught  in  them 
for  a  long  time  past.  The  environs  ot  this  town  and 
lake  were  carefully  examined  by  Mr  Coxe,  during  his 
residence  in  Switzerland,  wlio  made  several  excursions 
across  the  lake  to  a  ridge  ot  hills  situated  betwixt  it 
and  Neufchatel.  Here  are  many  delightful  prospects  j 
particularly  one  from  the  top  of  Aloimt  Vullly,  which, 
he  says,  is  perhaps  the  only  central  spot  trom  which 
the  eye  can  at  once  comprehend  the  vast  amphitheatre 
formed  on  one  side  by  the  Jura  stretching  from  the 
environs  of  Geneva  as  far  as  Basle,  and,  on  the  other, 
by  that  stupendous  chain  ot  snowy  Alps  which  extend 
from  the  frontiei'S  of  Italy  to  the  confines  of  Germany, 
and  is  lost  at  each  extremity  in  the  horizon.  Morat  is 
celebrated  for  the  obstinate  defence  it  made  against 
Charles  the  Bold,  duke  ot  Burgundy,  and  for  the  battle 
which  afterwards  followed  on  the  22d  of  June  147^* 
where  the  duke  was  deteated,  and  his  army  almost  en¬ 
tirely  destroyed  *.  Not  tar  from  the  towu,  and  ad¬ 
joining  to  the  high  road,  there  still  remains  a  monu¬ 
ment  of  this  victory.  It  is  a  square  building,  filled 
■with  the  bones  of  Burgundian  soldiers  who  were  slain 
at  the  siege  and  in  the  battle  j  the  number  of  which  ap¬ 
pears  to  have  licen  very  considerable.  There  are  seve¬ 
ral  inscriptions  in  the  Latin  and  German  languages 
commemorating  the  victory. 

MOUATA,  Olympia  Fulvia,  an  Itahan  lady, 
distinguished  for  her  learning,  was  born  at  lerrara,  in 
1526.  Her  father,  after  teaching  the  liellcs  lettres  in 
several  cities  of  Italy,  was  made  preceptor  to  the  two 
young  princes  of  Ferrara,  the  sons  ot  Alphonsus  I. 
The  uncommon  abilities  he  discovered  in  his  daughtei 
determined  him  to  give  her  all  tb.e  advantages  ot  edu¬ 
cation.  Aleanwhile  the  princess  ot  I'errara  studying 
polite  literature,  it  w.as  judged  expedient  that  she 
should  have  a  companion  in  the  same  pursuit;  and  Mo- 
rata  being  called,  she  was  heard  by  the  astonished 
courtiers  to  declaim  in  Batin,  to  speak  Greek,  and 
to  explain  the  paradoxes  ot  Cicero.  H<*r  latl.er  dying, 
she  was  oblige'!  to  return  home  to  take  upon  her  the 
managenicnt  of  tamilv  affairs,  and  the  education  of  her 
brother  and  three  sisters;  both  which  she  executed  vyith 
the  greatest  diligence  and  success.  In  the  mean  time 
Andrew  Grunlhler,  a  young  German  physician,  had 
married  her,  and  with  him  she  went  lo  Geriminy, 
taking  her  brother  along  with  her,  whom  t^he  instiiictrd 
in  the  Latin  and  Cireck  tongues;  -.'nd  aher  staymi;  a 
short  time  at  Augsburg,  went  to  Schwinloit  in  1  ran- 
conia,  where  her  husband  was  horn ;  hut  they  had  not 


C  403  1 


M  O  R 


been  there  long  before  that  town  W'as  unhappily  besieged  Momta. 
and  burnt ;  however,  escaping  the  Hames,  they  fled  in  Moiuvin. 
the  utmost  distress  to  Hammelburg.  This  place  they 
were  also  obliged  to  quit,  and  were  reduced  to  the  last 
extremities,  when  the  elector  Palatine  invited  Grunth- 
ler  to  be  professor  of  physic  at  Heidelberg.  He  en¬ 
tered  on  his  new  office  in  1554;  but  they  no  sooner 
began  to  taste  the  sweets  of  repose,  than  a  disease,  oc¬ 
casioned  by  the  distresses  and  hardships  they  had  suf¬ 
fered,  sei'zed  upon  Morata,  who  died  in  1555? 

29th  year  of  her  age ;  and  her  husband  and  brother 
did  not  long  survive  her.  She  composed  several  works, 
great  part  of  which  were  burnt  with  the  town  of 
Schweinfort ;  the  remainder,  which  consist  of  orations, 
dialogues,  letters,  and  translations,  were  collected  and 
published  under  the  title  of  Ohjmpice  Fulvia:  ilorata, 
famina  doctissima,  ct  plane  divina,  opera  omnia  qua 
haclcnus -inveniri potucrint ;  quibus  Calnsccundi  cin'ic- 
nii-  episiola  ac  oi'utioncs  accesscrunt. 

MOKAVIA,  a  river  of  Turkey  in  Euroi>e,  which 
rises  in  Bulgaria,  runs  north  through  Servia  by  Nissa, 
and  falls  into  the  Danube  at  Semendiia,  to  the  east¬ 
ward  of  Belgrade. 

Moka'VIA,  a  marquisate  of  Germany,  derives  the 
name  of  Ma/iern,  as  it  Is  called  by  the  Germans,  and  of 
Mo7-a.iva,  as  it  is  called  by  the  natives,  from  the  rivic 
of  that  name,  which  rises  in  tlie  mountains  of  ti.e  coun¬ 
ty  of  Glatz,  and  passes  through  the  middle  of  it.  It  is 
bounded  to  the  south  hj  Austria,  to  the  north  by  Silesia, 
to  the  west  by  Bohemia,  and  to  the  east  by  Silesia  and 
Hungary;  being  about  I20  miles  in  length  and  100  in 
breadth.  Its  siuface  is  .about  89,000  square  miles.  Iw 
1775  its  population,  according  to  official  returns,  was 

I, 134,674,  of  whom  23,382  were  Jews  ;  hut  in  1801 
has  been  computed  to  he  1,400,000  (Mentellcet  Malte 
Brim).  Olmutz,  formerly  the  chief  town,  contains 

II, 000  inhabitants;  Brunn,  now  the  seat  of  govern-, 
ment,  coutains  14,000  ;  and  there  arc  several  other  con¬ 
siderable  towns. 

A  great  part  of  this  country  is  overrun  with  woods 
and  mountains,  where  the  air  is  very  cold,  but  much 
wholesomer  than  in  the  low  grounds,  which  aie  full 
of  bogs  and  lakes.  The  mountains,  in  general,  arc 
barren ;  but  the  moix-  champaign  parts  tolerably  fer¬ 
tile,  yielding  corn,  with  plenty  of  hemp  and  flax,  good 
safl’ron,  and  pasture.  Nor  is  it  altogether  destitute  of 
wine,  red  and  white*,  fruits,  and  garden  stud.  Aloravia 
also  abounds  in  horses,  black  cattle,  sheep,  and  goats, 
lu  the  woods  and  about  the  lakes  there  is  plenty  of 
wild  fbwl,  game,  venison,  lices,  honey,  hares,  toxes, 
wolves,  beavei-s,  &c.  This  counti7  affords  m.arble, 
alum,  iron,  sulphur,  saltpetre,  and  vitriol,  with  mineral 
waters,  and  warm  springs;  but  salt  is  imported.  Jtn 
rivt*rs,  of  which  the  .March,  Morawa,  or  Morau,  arc 
the  chief,  abound  with  tniut,  crayfish,  barbels,  eels, 
perch,  and  many  other  sorts  of  fish. 

TTie  language  of  the  Inhabitants  is  a  dialect  of  the 
Sclavonic,  dlflerlng  little  from  the  Bolu  mian  ;  but  the 
nobility  and  citizens  speak  German  nd  i  reiich. 

Moravia  was  anciently  inhabilid  by  the  Quadi,  who 
were  driven  out  by  the  Sclavi.  It-  kings,  who  wen. 
once  powerful  and  inde|H  ndent,  ufteiward-  became  de- 
pendoiit  on,  and  tributary  to,  llie  German  emperor, 
and  I  IngL  .\t  last,  in  the  year  908,  the  Moravian 
kingdom  was  parcelled  out  among  the  Geiiiian»,  I’ole-, 
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r.ioT  via  5ind  Hungarians.  In  10S6,  that  part  of  It  properly 
!  called  Morat'ia  was  declared  a  marquisate  by  the  Ger- 
man  king  Hemy  IV.  and  united  with  Bohemia,  to 
*  whose  dukes  and  kings  it  hath-  ever  since  been  subject. 
The  states  of  the  country  consist  of  the  clergy,  lords, 
knights,  and  burgesses  j  and  the  diets,  when  summoned 
by  the  regency,  arc  held  at  Brunii.  The  m  trquisate  is 
still  governed  by  its  own  peculiar  constitutions,  under 
the  dircctorium  in  pitblicix  et  canieralibus,  and  the  su- 
prenffe  judicatory  at  \ienna.  It  is  divided  Into  six 
circles,  each  of  which  has  its  captain,  and  contributes 
to  its  sovereign  about  one-third  of  what  is  exacted  of 
Bohemia.  Towards  the  expences  of  the  military  esta¬ 
blishment-  of,  tlte  whole  Austrian  hereditary  connti  les, 
,  its  yearly  quota  is.  1,856,490  florins.  Seven  regiments 

of  foot,  one  of  cuirassiers,  and  one  of  dragoons,  are 
usually  quatered  in  it.  , 

Christianity  was  Introduced  into  this  country  in  the 
9th  century  j  and  the  inhabitants  continued  attached  to 
the  church  of  Rome  till  the  15th,  when  they  espoused 
the  doctrine,  of'  John  Huss,  and  threw  off  Popery  :  but 
-after  the  defeat  of  the  elector  Palatine,  whom  they  had 
chosen  king,  as  well  as  the  Bohemians,  the  emperor 
Ferdinand  II.  re-established  Popery  ;  though  there  are 
.'•till  some  Protestants  in  Moravia.  The  bishop  of  01- 
inutz,  who  stands  Immediately  under  the  pope,  is  at 
the  head  of  the  ecclesiastics  in  this ,  eonntry.  The  su¬ 
preme  ecclesiastical  jurisdiction,  under  the  bishop,  is 
vested 'in  a  consistory. 

The  commerce  of  this  country  is  Inconsiderable.  Of 
•vliat  they  have,  Brunn  enjoys  the  principal  part.  At 
Iglau  and  Trehitx  are  manufactures  of  cloth,  paper, 
gunpowder,  &c.  There  are  also  some  iron  works  and 
glass  houses  in  the  country. 

'I'lie  inhabitants  01  Mevavia  In-  general  are  open- 
hearted,  not  easy  to  Ite  provoked  or  pacified,  obedient 
to  their  masters,  and  true  to  their  promises  ;  butcredu- 
loas  of  old  prophecies,  and  much  addicted  to  drinking, 
though  neither  such  sots  or  bigots  as  tlicv  arc  rciU’escnt- 
ed  by  some  geographers.  The  boors,  indeed,  upon  the 
river  Hank,  are  said  to  be  a  thievish,  unpolished,  brutal 
race.  The  sciences  now  begin  to  lift  up  their  lie.ids  a 
little  among  the  Moravians,  the  university  of  Olniutz 
having  been  put  on  a  better  footing;  and  a  riding  aca¬ 
demy,  with  a  learned  society,  has  been  lately  establish¬ 
ed  there. 

MORAVIAN  BRETHREN.  See  HF-RNHUTTERS, 
and  Unitas  Frcitrum. 

MORAW,  or  MoraVa,  a  large  river  of  Germany, 
which  has  its  source  on  the  confines  of  Bohemia  and 
Silesia  It  traverses,  the  whole  of  Moravia,  waters  01- 
rnutz  and  Hradisch,  and  receiving  the  Tay;>,  from  the 
confines  of  Lower  Hungary  and  Upper  Austria,  sepa¬ 
rates  these  t  wo  countries  as  far  as  the  Danube,  into 
which  it  falls. 

MORBID,  among  physicians,  signifies  “  diseased  Or 
corrupt a  term  applied  either  to  an  unsoiuiul  ennsti'- 
tution,  or  to  those  p.arts  or  humours  that  arc  a.ffgcted 
by  a  disease. 

MORBUS  COMITIAI.TS,  a  name  given  .to  the  epi¬ 
lepsy  ;  because  if  on  any  day  wheivthe  people  were  as- 
ttemhled  in  r.nmitia  upon  pul)lic  business,  any  person 
suddenly  seized  with  this  disorder  should  full  down, 
the  assembly  was  dissolved,  and  the  bii.sinc.ss  of  the  cojvi- 
iia^  however  important,  was  suspended.  See  Coviitia. 
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Moubvs  Jiegius,  the  same  with  the  Jaundice.  Sec  Morfenj 
Medicine  Index.  ^  jl 

Morbus,  or  Jliscase,  in  Botany.  See  Varietas.  ,  . 

IMORDAUNT,  Charles,  earl  of  Peterborough,  a 
celebrated  commander  both  by  sea  and  land,  was  the 
son  of  John  Lord  Mordaiint  Viscount  Avalon,  and  was 
born  about  the  year  1658.  In  1675  he  succeeded  his 
father  in  his  honours  and  estate.  M'hile  young  he  ser¬ 
ved  under  the  admirals  Torrington  and  Narborcugh  in 
the  Mediterranean  against  the  Algerines;  and  in  1680 
embarked  for  Afi  ica  with  the  carl  of  Plymouth,  and 
distinguished  himself  at  Tangier  when  it  was  besieged 
by  the  Moors.  In  the  reign  of  James  II.  lie  voted 
against  the  repeal  of  the  test  act  ;  and  disliking  the 
measures  of  the  court,  obtained  leave  to  go  to  Hol¬ 
land  to  accept  the  command  of  a  Dutch  squadron  in 
the  West  Indies.  He  afterwards  accompanied  the 
prince  o'f  Oi-ange  into  this  kingdom  ;  and  upon  his 
advancement  to  the  throne,  was  sworn  of  the  privy- 
coancil,  made  one  of  the  lords  of  the  bedchamber  to 
his  majesty,  also  first  commissioner  of  the  treasury,  and 
advanced  to  the  dignity  of  earl  of  Monmouth.  But 
in  November  1690  he  was  dismissed  iiom  his  post  in 
the  treasury.  On  the  death  of  liitr  uncle  IJem-y  earl 
of  Peterborough  in  1697,  he  succeeded  to  that  title; 
and,  upon  the  accession  of  Queen  Anne,  was  invested 
with  the  commis.sion  of  captain-general  and  governor 
of  Jamaica.  In  1705  he  was  sworn  of  the  privy- 
council  ;  and  tlie  same  year  declared  general  and  com¬ 
mander  in  c.liief  of  the  forces  sent  to  Spain,  and  joint 
admiral  of  th.c  fleet  with  Sir  Cloiulesley  Shovel,  of 
which  the  rear  following  he  had  the  sole  command. 

His  taking  Barcelona  with  a  handful  of  men,  and  af¬ 
terwards  relieving  It  when  greatly  distressed  liy.  the 
ciumy;  liis  ch  iving  out  of  Spain  the  duke  of  Anjou, 
and  the  .Ficnch  army,  which  consisted  of  25,000  men, 
though  his  own  troops  never  amounti  d  to  io,oco; 
his  gaining  jiossesslon  of  Catalonia,  of  the  kingdoms  of 
Valencia,  Arragon,  and  the  isle  of  Majorca,  with  part 
of  Murcia  and  Castile,  and  thereby  giving  the  earl  oi 
Galwav  an  opportunity  of  advancing  to  Madrid  with¬ 
out  a  blow  ;  are  astonishing  instances  of  bis  bravery 
and  condtict.  For  these  important  services  his  lord- 
ship  was  declared  general  in  Spain  by  Charles  III. 
afterwards  cmjicror  of  (Jermanv  ;  and  on  his  return  , 
to  England  he  received  the  thanks  of  the  house  of 
lords.  His  lordship  was  afterwards  employed  in  se  veral 
embassies  to  foreign  courts,  installed  knight  of  the  Gar¬ 
ter,  and  made  goveriror  of  Minoica.  In  the  reign  of 
George  I.  lie  was  general  of  all  the  marine  forces  ia. 

Great  Britain,  in  which  post  he  was  continued  hv  King 
George  IL  He  died  in  his  passage  to  .Lisbon,  where 
he  was  going  for  the  recovery  of  hi.s  lienlth,  in  1735* 

Ills  lordship  vfas  distinguished  by  various  shining 
qualities :  for,  to  the  greatest  personal  courage  and 
resolution,  he  added  all  the  arts  and  a  !(lro.ss  of  a  ge¬ 
neral  ;  a  lively  and  jienetrating  genius  ;  and  a  gre.at 
extent  of  knowledge  upon  almost  evei-y  subject  of  im¬ 
portance  within  the  compass  of  ancient  and  modern  h- 
tcratiH-e. 

MGRDKLLA,  a  genus  of  insects  of  the  colcoptcra 
order.  Sec  I'Intomology  Index. 

MORK,  Sir  Thoai.vs,  lord  high  chancellor  of 
England,  the -son  of  Sir  .lolin  More,  knight,  one  of  the 
judges  of  the  King’s  Bench,  was  born  in  the  year  148c, 
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in  TMilk-street  London.  He  was  first  sent  to  a  school 
at  St  Anthony’s  in  Threadneedle  street;  and  after¬ 
ward  introduced  into  the  family  of  Cardinal  Aloreton, 
who  in  1497  sent  him  to  Canterbury  college  in  Ox¬ 
ford.  During  his  residence  at  the  university  he  con¬ 
stantly  attended  the  lectures  of  Linacre  and  Grocinus, 
on  the  Greek  and  Latin  languages.  Having  in  the 
space  of  about  two  years  made  considerable  proficiency 
in  academical  learning,  he  came  to  New  Inn  in  J.ion- 
don,  in  order  to  study  the  law  j  whence,  after  some 
time,  he  removed  to  Lincoln’s  Inn,  ot  which  Ins  father 
was  a  mcniber.  Notwithstanding  his  application  to 
the  law,  however,  being  now  about  20  years  old,  he 
was  so-higotted  to  monkisli  discipliiic,  that  he  wore  a 
lialr  shirt  next  his  skin,  frequently  fasted,  and  olten 
slept  on  a  bare  plank.  In  the  year  1  being  then 
a  burgess  in  parliament,  he  dlstingnislied  himself  in  the 
lioU’e,  in  opposition  to  the  motion  for  granting  a 
subsidy  and  three  fifteenths  for  the  marriage  of  Hen¬ 
ry  Vj  I.’s  eldest  daughter,  Margaret,  to  the  king  of 
Scotland.  The  motion  was  rejected ;  and  the  king 
was  .so  highly  oftended  at  this  opposition  from  a  beaid- 
less  boy,  tliat  he  revenged  lumselt  on  Air  More’s  father, 
by  sending  him,  on  a  frivolous  pretence,  to  the  lower, 
and  obliging  him  to  pay  tool,  for  his  liberty.  Being 
now  called  to  the  bar,  he  was  appointed  law'  reader  at 
Furnlval’s  inn,  rvhich  place  he  held  about  three  years  j 
but  about  this  time  he  also  read  a  public  lecture  in 
the  church  of  St  Lawrence,  Old  Jewry',  upon  St  Au- 
-stin’s  treatise  De  Civitate  Dct,  with  great  applause.  He 
liad  indeed  formed  a  design  of  becoming  a  Franciscan 
friar,  but  was  dissuaded  from  it  j  and,  by  the  advice 
of  Dr  Colet,  married  Jane,  the  eldest  daughter  of  John 
Colt,  Esq.  of  Newhall  in  Essex.  In  1508  he  was  ap¬ 
pointed  judge  of  the  sheriff’s  court  in  the  city  of  Lon¬ 
don,  was  made  a  justice  of  tlie  peace,  and  became  very 
eminent  at  the  bar.  In  1516  he  went  to  Flanders  in 
the  retinue  of  Bishop  Tonstal  and  Dr  Knight,  who 
were  sent  by  King  Henry  VHl.  to  renew  the  alliance 
with  the  archduke  of  Austria,  afterwards  Charles  V. 
On  his  return.  Cardinal  Wolsey  would  have  engaged 
Mr  More  in  the  service  of  the  crown,  and  offered  him 
a  pension,  which  he  refused.  Nevertheless,  it  was 
not  long  before  he  accepted  the  place-  of  master  of 
the  requests,  was  created  a  knight,  admitted  of  the 
privy  council,  and  in  1520  made  treasurer  of  the  ex¬ 
chequer.  About  this  time  he  built  a  house  on  the 
bank  of  the  Thames,  at  Chelsea,  and  married  a  second 
wif-.  This  wife,  whose  name  was  Middleton,  and  a 
widow,  was  old,  ill  tempered,  and  covetous  ;  neverthe- 
les-,  Erasmus  says,  he  was  as  fond  of  her  as  if  she  were  a 
young  maid. 

In  the  14th  year  of  Henry  VI H.  Sir  Thomas  More 
was  made  speaker  of  the  house  of  commons ;  in  which 
capacity  he  had  the  resolution  to  oppose  the  then 
powerful  minister,  Wolsey,  in  his  demand  of  an  op¬ 
pressive  subsidy  j  not  withstanding  svhich,  it  wa^  not  long 
before  he  was  made  chancellor  of  the  duchy  ot  Baiica- 
•ster,  and  was  treated  by  the  king  with  singular  familiari¬ 
ty.  The  king  having  once  timed  with  Sir  1  homas  at 
Chelsea,  walked  with  him  near  an  hour  in  the  garden, 
with  his  arm  round  his  neck.  After  he  was  gone,  .Mr 
.Bopev,  Sir  ’Thomas’s  son  in-law,  observed  how  happy 
ht  was  to  be  so  familiarly  treated  by  the  king:  to  which 


Sir  Thomas  replied,  “  I  thank  our  lord,  son  Eoper,  I 
find  his  grace  my  very  good  lord  indeed,  and  believe  '' 
lie  doth  as  slngularlv  favour  me  as  any  subject  within 
this  realm  :  howheit,  1  must  tell  thee,  I  have  no  c.-iuse 
to  be  proud  thereof ;  for  if  my  head  would  win  him  a 
castle  in  f ranee,  it  would  not  fail  to  go  off.”  I'rom 
this  anecdote  it  appears,  that  Sir  Thomas  knew  his 
grace  to  be  a  villain. 

In  1526  he  was  scut  with  Cardinal  Wolsey  and 
otliers,  on  a  joint  embassy  to  France,  and  in  1529 
with  Bishop  Tonstal  to  Cambray.  The  king,  it  seems, 
was  so  Well  satisfied  with  his  services  on  these  occa¬ 
sions,  that  in  the  following  year,  W  olsey  being  dis¬ 
graced,  he  made  him  chancellor;  which  seems  thte 
more  extraordinary,  when  we  are  told  tliat  Sir  I  ho¬ 
mas  had  ropeatedlv  declared  his  disapprobation  of  the 
king’s  divorce,  on  w’hich  the  great  dijcnsor  fidci  was  so 
positively  bent.  Having  executed  the  office  of  chan¬ 
cellor  about  three  years,  with  equal  wLsdom  and  inte¬ 
grity,  he  resiyned  the  seals  in  1 533’  probably  to  avoid 
the  danger  of  bis  refusing  to  confirm  the  king’s  di¬ 
vorce.  He  now  retired  to  bis  house  at  Chelsea  ;  dis¬ 
missed  many  of  his  servants  ;  sent  his  children  with 
their  respective  families  to  their  own  houses  (fiir  hi¬ 
therto,  he  had,  it  sevins,  maintained  all  his  children, 
with  their  families,  in  bis  own  hou.se,  in  the  true  style 
of  an  ancient  patriarch ;  and  spent  his  time  in  study 
and  devotion :  hut  the  capricious  tyrant  would  not  suf¬ 
fer  him  to  enjoy  his  tranquillity.  '1  hough  now  re¬ 
duced  to  a  private  station,  and  even  to  indigence,  bis 
opinion  of  the  legality  of  the  king’s  marriage  with 
Anne  Bolej'ii  was  deemed  of  so  much  importance,  that 
various  means  were  tried  to  procure  his  approbation  ; 
but  all  persuasion  proving  ineffectual,  he  was,  \vith 
some  others,  attainted  in  the  house  of  lords  of  mispri¬ 
sion  of  treason,  for  encouraging  Elizabeth  Barton, 
the  nun  of  Kent,  in  her  treasonable  practices.  His 
innocence  in  this  allair  appeared  so  clearly,  that  they 
were  obliged  to  strike  bis  name  out  of  the  bill.  He 
was  then  accused  of  other  crimes,  hut  with  the  same 
effect ;  till,  refusing  to  take  the  oath  enjoined  by  the 
act  of  supremacy,  he  was  committed  to  the  lower, 
anil,  after  i  5  months  imprisonment,  was  tried  at  the 
bar- of  the  king’s  bench  for  high  treason,  in  denying 
the  king’s  supremacy.  The  proof  rested  on  the^  ^le 
evidence  of  Bich  the  .solicitor  general,  whom  Sir  1  ho¬ 
mas,  in  his  defence,  sufliciently  discredited  ;  neverthe¬ 
less  the  jury  brouglit  him  in  guilty,  and  he  was  con¬ 
demned  to  suffer  as  a  traitor.  The  merciful  Marry, 
however,  inilulgcd  him  with  simple  decollation  ;  and 
he  was  accordingly  beheaded  on  lower  hill,  on  the 
5th  of  July  1535.  His  body,  which  was  first  intern’d 
in  the 'rower,  w'as  begged  by  his  daughter  Margaret, 
and  deposited  In  the  chancel  of  the  church  at  (  licNea, 
where  a  moiuiment,  with  an  inscription  written  by 
himself,  had  been  some  time  before  erected.  'I'liis  1110- 
luiiiient  with  the  inscription  is  silU  to  be  seen  in  that 
church.  'I'lie  same  daiigiiler,  Margaret,  al'O  prot  iin  d 
his  head  after  it  had  remaiiud  iqdiiNs  upon  f.ondou 
and  placed  it  in  a  vault  beloiigini,  to  the 
1  luljoining  to  St  Dim 
Move  was 
lit  ivd^e  ;  a  vn  y 
and  even  nJeetedly 
witl  ■ 
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Hoimt  family,  under  a  eliapd  luljoimng 
stall’s  church  in  (  anterburv.  ."sir  'I'liomas  Moi 
a  man  of  some  learning-,  and  an  ui)i  >_:;ui  j. 
priest  in  religion,  >ct  cb-erlul. 
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witty  (a).  He  wanted  not  sagacity,  where  religion 
w^s.out  of  the  question  ;  but  in  tliat  his  faculties  were 
so  enveloped,  as  to  render  him  a  weak  and  credulous 
enthusiast.  He  left  one  son  and  three  daughters  j  of 
whom  Marg-aret,  the  eldest,  was  very  remarkable  for 
her  knowledge  of  the  Greek  and  Latin  languages.  She 
married  a  Mr  lioper  of  Wellhall  in  Kent,  ivhose  life 
of  Sir  Thomas  More  was  published  by  Mr  Hearne  at 
Oxford  ill  1716.  Mrs  Eoper  died  in  1544J  and  was 
buried  in  the  vault  of  St  Dunstan’s  in  Canterbury,  with 
her  father’s  head  in  her  arms. 

Sir  Thomas  was  the  author  of  various  works,  though 
^lis  Utopia  is  the  only  performance  that  has  survived  in 
the  esteem  of  the  world  j  owing  to  the  rest  being  chief¬ 
ly  of  a  polemicmaturc  :  his  answer  to  Luther  has  only 
•gained  him  the  credit  of  having  the  best  knack  of  any 
man  in  Europe,  at  calling  bad  names  in  good  Latin. 
His  English  works  were  collected  and  published  by 
order  of  Queen  Mary,  in  1557  j  his  Latin,  at  Basil,  in 
1563,  and  at  Louvain,  in  1566, 

IMOREA,  formerly  called  the  Peloponnesus,  is  a 
peninsula  to  the  south  of  Greece,  to  which  it  is  joined 
by  the  isthmus  of  Corinth.  Its  fonn  resembles  a  mul¬ 
berry  leaf,  and  its  name  is  derived  from  the  great  num¬ 
ber  of  mulberry  trees  which  it  produces.  It  is  about 
J40  miles  in  length,  and  110  in  breadth.  The  air  is 
temperate,  and  the  land  fertile,  except  in  the  middle, 
where  it  is  full  of  mountains,  and  is  watered  by  a  great 
number  of  rivers.  It  is  divided  into  three  provinces; 
Scania,  Belvedcra,  and  Brazxo-di-Maina.  It  was  ta¬ 
ken  from  the  Turks  by  the  Venetians  in  1687;  but 
they  lost  it  again  In  1715.  The  population  of  the 
Morea  is  estimated  by  Dr  Clarke  at  300,000.  See 
Greece  and  Peloponnesus. 

MOREL,  the  name  of  several  celebrated  printers  to 
the  kings  of  France,  who,  like  the  Stephens,  were  also 
men  ef  great  learning. 

Frederic  jMorel,  who  Avas  interpreter  in  the  Greek 
and  Latin  tongues,  as  well  as  printer  to  the  king,  was 
heir  to  ^  ascosan,  whose  daughter  he  had  married. — 
He  was  born  in  Champagne,  and  he  died  in  an  ad¬ 
vanced  age  at  Paris,  1583.  His  sons  and  grandsons 
trode  In  his  steps ;  they  distinguished  themselves  in  li- 
tci’aturc,  and  maintained  also  the  reputation  which  he 
had  acquired  by  printing.  The  edition  of  St  Gregory 
of  Nyssa,  by  his  son  Claude  IMorcl,  is  held  in  great 
estimation  by  the  learned. 

Morel,  Frederic,  son  of  the  preecding,  and  still 
more  celebrated  than  his  father,  was  professor  and  in¬ 
terpreter  to  the  king,  and  printer  in  ordinary  for  the 
Hebrew,  Greek,  Latin,  and  French  languages.  He 
w.as  so  devoted  to  study,  that  when  he  was  told  his 
wife  was  at  the  point  of  death,  he  would  not  stir  till 
he  liad  finished  the  sentence  which  he  had  begun.  Be¬ 
fore  it  was  finished,  he  was  Informed  that  she  was  ac- 
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tually  dead  ;  I  am  sorry  for  it,  (replied  he  coldly),  she 
was  an  excellent  woman.  This  printer  acquired  gieat  y 
reputation  from  the  works  which  he  published,  which  Morgagni, 
were  very  numerous  and  beautifully  executed.  From 
the  manuscripts  in  the  king’s  library,  he  published  se¬ 
veral  treatises  of  St  Basil,  Theodoret,  St  Cyrille  ;  and 
he  accompanied  them  with  a  translation.  His  edition 
of  the  works  of  CEcumenius  and  Aretas,  in  2  vols. 
folio,  is  much  esteemed.  In  short,  after  distinguishing 
himself  by  his  knowledge  in  the  languages,  he  died 
June  27.  1630,  at  the  age  of  78.  His  sous  and  grand¬ 
sons  followed  the  same  profession. 

MaREi.,  TFilliam,  reglus  professor  of  Greek,  and 
director  of  the  king’s  printing  house  at  Paris,  died 
1 564.  He  composed  a  Diciionnaire  Grec-Latin  Fran¬ 
cois,  which  was  published  in  quarto  in  1622,  and 
some  other  works  which  indicate  very  extensive  learn¬ 
ing.  His  editions  of  the  Greek  authors  are  exceed¬ 
ingly  beautiful.  This  great  scholar,  who  was  of  a 
dillerent  family  from  the  preceding,  had  a  brother 
named  John,  who  died  in  prison  (where  he  had  been 
confined  for  heresy)  at  the  age  of  20,  and  whose  body 
was  dug  out  of  the  grave,  and  burnt,  Feb.  27.  1559. 

They  were  of  the  parish  of  Tilleul,  in  the  county  of 
Mortein  in  Normandy. 

MORENA,  in  Ancient  Geography,  a  district  or  di¬ 
vision  of  Mysia,  in  the  Hither  Asia.  A  part  of  which 
was  occupied  by  Cleon,  formerly  at  the  head  of  a 
band  of  robbers,  but  afterwards  priest  of  Jupiter  Ab- 
rettenus,  and  enriched  with  possessions,  first  by  Antony, 
and  then  by  Caesar. 

MORESQUE,  Moresk,  or  Morisko,  a  kind  of 
painting,  carving,  &c.  done  after  the  manner  of  the 
Moors  ;  consisting  of  several  grotesque  pieces  and  com¬ 
partments  promiscuously  intermingled,  not  containing 
any  jicrfect  figure  of  a  man,  or  other  animal,  but  a  wild 
resemblance  of  birds,  beasts,  trees,  &c.  These  are  also 
called  arahesqtics,  and  are  particularly  used  in  embroi¬ 
deries,  damask  w'ork,  &c. 

Moresque  Dances,  vulgarly  called  Morrice  dances, 
are  those  altogether  in  imitation  of  the  Moors,  as  sa¬ 
rabands,  chacons,  &c.  and  are  usually  performed  with 
castanets,  tambours,  &c. 

There  are  few  country  places  in  England  where  the 
morrice  dance  Is  not  known.  It  was  probably  intro¬ 
duced  about,  or  a  little  before,  the  reign  of  Henry  VIII. 
and  is  a  dance  of  young  men  in  their  shirts,  with  bells 
at  their  feet,  and  ribbands  of  various  colours  tied  round 
their  arms  and  flung  across  their  shoulders. 

MORGAGNA.  Sec  Fata. 

MOLGAfiNl,  John  Baptist,  doctor  of  medicine, 
first  professor  of  anatomy  in  the  university  of  Padua, 
and  member  ol  several  of  the  most  eminent  societies  of 
learned  men  in  Europe,  was  born  in  fbe  year  1682,  at 
Forli,  a  town  in  the  district  of  La  liojuagna  in  Italy. 

Hi* 
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(a)  Ibis  last  disposition,  we  are  told,  he  could  not  restrain  even  .at  his  execution.  The  day  being  come,  he 
ascended  the  scaffold,  which  seemed  so  weak  that  it  was  ready  to  fall ;  whereupon,  “  I  pray  (said  he)  see 
me  safe  up,  and  for  my  coming  down  let  me  shift  lor  myself.”  His  ])rayers  being  ended,  lie  turned  to  the 
executioner,  and  with  a  cheerful  countenance  said,  “  Pluck  up  thy  spirits,  man,  and  be  not  afrai<l  to  do  thy 
office  ;  my  ueck  is  very  short,  take  heed  therefore  thou  strike  not  awry  for  saving  thy  hone.sty.”  Then  laying 
his  head  upon  the  block,  ho  bade  him  stay  until  he  had  put  aside  his  beard,  saying,  “  That  had  never  commit¬ 
ted  any  treason.” 
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Morijagni.  His  parents,  who  were  in  easy  circumstances,  allowed 
*  *  him  to  follow  that  course  in  life  his  genius  dictated. 

He  began  his  studies  at  the  place  of  his  nativity  ;  but 
soon  after  removed  to  Bologna,  where  he  obtained  the 
degree  of  Doctor  of  Medicine,  when  he  had  but  just 
reached  the  i6th  year  of  his  age.  Here  his  peculiar 
taste  for  anatomy  found  an  able  preceptor  in  Valsalva, 
who  bestowed  on  him  the  utmost  attention ;  and  such 
was  the  progress  he  made  under  this  excellent  master, 
that  at  the  age  of  20  he  himself  taught  anatomy  with 
high  reputation.  Soon,  however,  the  fame  of  his  pre¬ 
lections,  and  the  number  of  his  pupils,  excited  the 
jealousy  of  the  public  professors,  and  gave  rise  to  in¬ 
vidious  persecutions.  But  liis  abilities  aud  prudence 
gained  him  a  complete  triumph  over  his  enemies  ;  and 
all  opposition  to  him  was  finally  terminated  from  his 
being  appointed  by  the  senate  of  Bologna  to  fill  a  me¬ 
dical  chair,  which  soon  became  vacant.  But  the-  du¬ 
ties  of  this  office,  although  important,  neither  occu¬ 
pied  the  whole  of  his  time,  nor  satisfied  his  anxious 
desire  to  afford  instruction.  He  still  continued  to  la¬ 
bour  in  secret  on  his  favourite  subject,  and  soon  after 
communicated  the  fruits  of  these  labours  to  the  public 
in  his  Adversaria,  Anatomiva,  the  first  of  which  was  pub¬ 
lished  in  the  year  1706,  the  second  and  third  in  17 1 7, 
and  the  three  others  in  1719^  The  publication  of  this 
excellent  work  spread  the  fame  of  Morgagni  far  be¬ 
yond  the  limits  of  the  state  of  Bologna.  Such  was  his 
reputation,  that  the  wise  republic  of  Venice  had  no 
hesitation  in  making  him  an  offer  of  the  second  chair 
of  the  theory  of  medicine  in  the  university  of  Padua  j 
then  vacant  by  the  death  of  M.  Molinetti ;  and,  to  en¬ 
sure.  his  acceptance,  they  doubled  the  emoluments  of 
that  appointment.  M  hile  he  was  in  this  department, 
he  publislied  his  treatise,  entitled  Nova  Irrstilulionum 
medicar  um  idea,  which  first  appeared  at  Padua  in  the 
year  1712.  From  this  work  his  former  reputation  suf¬ 
fered  no  diminution.  And  soon  after  he  rose,  by  dif¬ 
ferent  steps,  to  be  first  professor  of  anatomy  in  that 
celebrated  university.  Although  Morgagni  was  thus 
finally  settled  at  Padua,  yet  he  gave  evident  proofs  of 
his  gratitude  and  attachment  to  Bologna,  which  he 
considered  as  his  native  country  with  respect  to  the 
sciences.  He  exerted  his  utmost  efforts  in  establishing 
the  academy  of  Bologna,  of  which  he  was  one  of  the 
first  associates  •,  and  he  enriched  their  publications  with 
several  valuable  and  curious  papers.  Soon  after  this, 
the  Royal  Societies  of  London  and  Paris  received  him 
among  their  number.  Not  long  after  the  ])ublicatlon 
of  his  Adversaria  Arratomico,  he  began,  much  upon 
the  same  plan,  his  Kprstola’  Arratomica',  the  first  of 
which  is  dated  at  Padua  in  the  beginning  of  April 
1726.  The  works  of  Morgagni  which  have  already 
b«’cn  mentioned,  are  to  be  considered, .  in  a  great  mea¬ 
sure,  as  strictly  anatomical  :  but  he  was  not  more  emi¬ 
nent  as  an  anatomist,  than  as  a  learned  and  successlul 
jdiysiciau.  In  the  year  1760,  when  he  w:is  not  lar  di¬ 
stant  from  the  80th  year  of  his  age,  he  published  his 
large  and  valuable  work  De  carrsrs  ct  scdibus  tttorborutn 
per  analorrtcri  trrdagatis.  This  last  and  most  important 
of  all  hi“  productions  will  atlord  convincing  t  vidtnce 
of  his  industrv  and  abilities  to  late.st  ivosteriiy.  Besid«'S 
these  works,  he  published,  at  different  periods  of  his 
life,  several  miscellaneous  pieces,  which  were  alti-r- 
waids  collected  into  one  volume,  and  printed  under  his 


own  eye  at  Padua,  in  the  year  1765.  It  docs  not  ap-  Morgagsi 
pear  that  he  had  in  view  any  future  publications  ;  but  |j 
lie  intended  to  have  favoured  the  world  with  a  com- 
plete  edition  of  all  his  works,  which  would  probably  ' ' 
have  been  augmented  with  many  new  observ’ations.  In , 
this  he  was  engaged  when,  on  the  5th  of  December 
177T,  after  be  had  nearly  arrived  at  the  90th  year  of 
his  age,  death  put  a  period  to  his  long  and  glorious 
career  in  the  learned  world. 

MORGANA,  or  Morgagna,  Fata.  See  Fata. 

MORGES,  a  town  of  Swisserland  in  the  canton  of 
Berne,  a  place  of  some  trade,  and  situated  on  the  laka 
of  Geneva,  five  miles  from  Lausanne.  E.  Long.  6. 42. 

N.  Lat.  46.  29. 

MORGO,  anciently  Arnorgos,  an  island  in  the  Ar¬ 
chipelago,  which  produces  wine,  oil,  and  corn.  It  is 
well  cultivated,  and  the  Inhabitants  are  affable,  and  ge¬ 
nerally  of  the  Greek  church.  The  best  parts  belong 
to  a  monastery.  The  greatest  inconvenience  in  this 
island  is  the  want  of  wood.  It  is  30  miles  in  circum¬ 
ference.  E.  Long.  26.  15.  N.  Lat.  36.  30. 

MORIAH,  one  of  the  eminences  of  Jerusalem  5  on 
which  Abraham  went  to  offer  his  son,  and  David 
wanted  to  build  the  temple,  which  was  afterwards  exe¬ 
cuted  by  Solomon  :  The  threshing  floor  of  Araunah  •, 
originally  narrow,  so  as  scarce  to  contain  the  temple, 
but  enlarged  by  means  of  ramparts  •,  and  surrounded 
with  a  triple  wall,  so  as  to  add  great  strength  to  the 
temple,  (Josephus).  It  may  be  considered  as  a  part 
of  Mount  Sion,  to  which  it  was  joined  by  a  bridge  and 
gallery,  (Id.). 

MORILLES,  a  kind  of  mushroom,  about  the  size 
of  a  walnut,  pierced  with  holes  like  a  honey  comb,  and 
said  to  be  good  for  creating  an  appetite.  It  is  often 
used  in  sauces  and  ragouts. 

MOJtINA,  a  genus  of  plants  belonging  to  the  dian- 
dvia  class  5  and  in  the  natural  method  ranking  under 
the  48th  order,  Aggrcgalre.  See  Botany  Index. 

MORINORUM  Castei.I.UM,  in  Aneient  Ceogra- 
phrj,  simply  Castellum  (Antonine)  j  situated  on  an  emi¬ 
nence,  with  a  spring  ot  water  on  its  top,  in  the  terri¬ 
tory  of  the  Morini.  Now  Mont  Casset,  in  Flander.^. 

MORINDA,  a  genus  of  plants  belonging  to  the 
pentandria  class,  and  in  the  natural  method  ranking 
under  the  48th  order,  Aggrcgata.  Sec  Botan  y  in- 
de.v. 

MORISON,  Robert,  physician  and  iirofcssor  of 
botany  at  O.xford,  was  born  at  Aberdeen  in  1620, 
bred  at  the  university  there,  and  taught  philosophy  for 
some  time  in  it  j  but  having  a  strong  Inclination  to  bo¬ 
tany,  made  great  progress  in  that  scicnn-.  I  be  civil 
wai-s  obliged  him  to  leave  his  country  j  uliirh,  how¬ 
ever,  he  did  not  do  till  he  had  first  sigiuilized  his  /lal 
for  the  interest  of  the  king,  and  his  courage,  in  a  battle 
fought  between  the  inbaiiitants  ol  Aberdeen  and  the 
I’rcoby terian  troo]is  on  the  bridge  of  Aln  rdeen,  in  ubiih 
he  received  a  dangerous  wound  on  the  head.  .\s  ioon 
as  he  was  cured  of  A,  he  went  into  Fi-ance  i  and  fixing 
at  I’aris,  he  a|iplied  assiduously  to  botany  and  anatomy. 

He  was  intioducid  to  the  duke  of  Orleans,  who  i;ave 
him  the  direction  of  the  royal  gardens  at  Blois.  Hi 
cxercisid  the  offue  till  the  death  of  that  prime,  and 
afti  rwards  want  over  to  l.i'gland  in  1O60.  <  '  arb  '  H. 
to  whom  the  duke  ol  Oilian.-  had  pre-i  ntid  him  at 
Blois,  sent  for  him  to  London,  and  gave  him  tlie  title 
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'?ifori90n  v.tVis  fhysician,  and  tliat  of  professor  royal  of  botany, 
'>!  .  -^vlth  a  pension  of  20ol  per  annum.  The  Freehidium 
Morlacbid.  ivlncli  he  published  iji  1669,  procured  him 

so  mucli  reputation,  that  the  university  of  Oxford  in¬ 
vited  him  to  the  professorship  of  botany  in  1669  ; 
u-hicli  he  accepted,  and  acquitted  himself  in  it  with 
qreat  ability.  He  died  at  London  in  1683,  aged  63. 
He  published  a  second  and  third  part  of  liis  History 
of  Plants,  in  2  vols.  folio  j  with  this  title,  Plantarum 
Histoi-ia  Oxom'ensis  Universalis.  The  first  part  of  this 
excellent  work  has  not  been  printed  j  and  it  is  not 
known  what  has  become  of  it. 

hlOlllSONIA,  a  genus  of  plants  belonging  to  the 
monadelphia  class,  and  in  the  natural  method  rank¬ 
ing  under  the  25th  order,  Putamuicce.  Sec  Botany 
Index. 

MORLACHIA,  a  mountainous  country  of  Dal¬ 
matia.  The  inhabitants  are  called  Alorhwhs  or  Mor~ 
dacchi;  they  inliabit  the  pleasant  valleys  of  Koter,  along 
the  rivers  Keiha,  Cettina,  Narenta,  and  among  tlie 
inland  mountains  of  Dalmatia.  The  inhabitants  are  by 
some  said  to  be  of  'Walachian  extraction,  as  Is  indicated 
by  their  name  •,  iVIoiiachia  being  a  contraction  of 
Mauro  Walachia,  that  is,  Black  Walachia :  and  the 
AValacIiians  are  said  to  be  descendants  of  the  ancient 
Roman  colonies  planted  in  these  countries.  This,  how¬ 
ever,  is  denied  by  the  Abbe  Fortis,  who  published  a 
volume  of  travels  into  that  country.  He  informs  us 
tliat  the  origin  of  tlie  Morlacchi  is  involved  in  the 
darkness  of  barbarous  ages,  together  with  tliat  of  many 
otiicr  nations,  resembling  them  so  much  in  customs  and 
language,  that  tliey  may  be  taken  for  one  people,  dis- 
perscd"in  the  vast  tracts  from  the  Adriatic  sea  to  the 
Frozen  ocean. 

With  regard  to  the  etymology  of  the  name,  the 
Abhe  observes,  that  the  IMorlacchi  generally  call  them¬ 
selves,  in  their  own  language,  Vlassi ;  a  national  term, 
of  which  no  vestige  is  found  in  the  records  of  Dal¬ 
matia  till  the  13th  century.  It  signifies ?ncn, 
or  men  of  ajithoj-ity ;  and  the  denomination  of  Moro 
Vlassi,  corruptly  Mcrlacchi,  as  they  are  now  called, 
may  perhaps  point  out  the  original  of  the  nation.  Phis 
word  may  possibly  signify  the  conquerors  that  came  from 
the  sea;  moor,  in  all  the  dialects  of  the  Sclavonian 
language,  signifying  the  sea. 

With  regard  to  the  character  of  these  people,  we 
are  Informed  that  they  are  much  injured  by  their  ma¬ 
ritime  neighbours.  *lhe  inhabitants 'of  the  sea  coast  of 
Dalmatia  tell  many  frightful  stories  of  their  avarice 
and  cruelty  :  but  these,  in  our  author’s  opinion,  are  all 
either  of  an  ancient  date,  or  if  any  have  happened  in 
latter  times,  they  ouglvt  rather  to  he  ascribed  to  the 
corruption  of  a  few  individuals,  than  to  the  bad  dis¬ 
position  of  the  nation  in  general  5  and  though  thievish 
tricks  are  frequent  among  them,  he  informs  us,  that 
a  stranger  may  travel  securely  through  their  coun¬ 
try,  where  Ive  is  faithfully  escorted,  and  hospitably 
-treated. 

As  to  the  Tllorlacchl  themsdlvcs,  they  are  rei>rc- 
sented  as  open  and  sincere  to  sv.cli  a  degree,  tiiat  they 
would  be  taken  for  simpletons  in  any  other  country  ; 
and  by  means  of  this  quality  they  have  been  so  often 
.duped  by  the  Italians,  that  the  faith  of  an  Italian  and 
the faith  of  a  clo^,  arc  synonymous  among  the  Morlacchi. 
•'They  are  very  hospitable  to  strangers  j  and  their  hos¬ 


pitality  is  equally  conspicuous  among  the  rlcli  and  poor.  Morlacbia- 
The  rich  prepares  a  roasted  lamb  or  sheep,  and  the  '■  y  « 
poor  with  equal  cordiality  ofi'ers  rvhatever  he  has ;  nor 
is  this  generosity  confined  to  strangers,  but  generally 
extends  itself  to  all  who  are  in  want.  When  a  Mor- 
lack  is  on 'a  journey,  and  comes  to  lodge  at  a  friend’s 
house,  the  eldest  daughter  of  the  family,  or  the  new 
married  bride,  if  there  happen  to  be  one,  receives  and 
kisses  him  when  he  alights  from  his  horse  or  at  the 
door  of  the  house  :  hut  a  foreigner  is  rarely  favoured  ^ 
ivith  these  female  civilities  j  on  the  contrary  the  wo¬ 
men,  if  they  are  young,  hide  themselves,  and  keep  out 
of  his  way. 

The  Morlacchi  in  general  have  little  notion  of  do¬ 
mestic  economy,  and  readily  consume  in  a  week  as 
much  as  would  be  sufficient  lor  several  months,  when¬ 
ever  any  occasion  of  merriment  presents  itself.  A  mar¬ 
riage,  the  holiday  of  the  saint  protector  of  the  family, 
the  arrival  of  relations  or  friends,  or  any  other  joyful 
incident,  consumes  of  course  all  that  there  is  to  eat 
and  to  drink  in  the  house.  Yet  the  Morlack  is  a  great 
economist  in  the  use  of  his  wearing  apparel  j  for 
rather  than  spoil  his  new  cap,  he  takes  it  oil’,  let  it 
rain  ever  so  hard,  and  goes  bareheaded  in  the  storm. 

In  the  same  manner  he  treats  his  shoes,  if  the  road  is 
dirty  and  they  are  not  very  old.  Nothing  but  an  abso¬ 
lute  imiiosslbility  hinders  a  Morlack  from  being  punc¬ 
tual  j  and  if  he  cannot  repay  the  money  he  borrowed  at 
the  appointed  time,  he  carries  a  small  present  to  his 
creditor,  and  requests  a  longer  term. 

Friendship  is  lasting  among  the  Morlacchi.  They 
have  even  made  it  a  kind  of  religious  point,  and  tic 
the  sacred  bond  at  the  foot  of  the  altar.  The  Sclavo¬ 
nian  ritual  contains  a  particular  benediction  for  the  so¬ 
lemn  union  of  two  male  or  two  female  friends  in  the 
presence  of  the  congregation.  The  male  friends  thus 
united  arc  called  Pobratimi,  and  the  female  Posestreme, 
which  means  fialf-brothers  and  Iialf-sistcrs.  From  those 
consecrated  friendslilps  among  the  Morlacchi  and  other 
nations  of  the  same  origin,  it  should  seem  that  the 
sworn  brothers  arose  ;  a  denomination  frequent  enough 
among  the  common  people  oi  Italy  and  in  many  parts 
of  Europe.  The  difference  between  these  and  the 
Pobratimi  of  Morlachia  consists  not  only  in  the  want 
of  the  ritual  ceremony,  but  in  the  design  of  the  union 
itself.  For,  among  the  Morlacchi,  the  sole  view  is 
reciprocal  service  and  advantage  j  but  such  a  brother¬ 
hood  among  the  Italians  is  generally  commenced  by 
had  men,  to  enable  them  the  more  to  hurt  and  disturb 
society. 

But  as  the  friendships  of  the  Morlacchi  aYe  strong 
and  sacred,  so  their  quarrels  arc  commonly  unextiu- 
guishriblc.  They  pass  from  lather  to  son  ;  and  tlic  mo¬ 
thers  fail  not  to  put  their  children  in  mind  ot  tlicir 
duty  to  revenge  their  father  if  he  has  had  the  mis¬ 
fortune  to  be  killed,  and  to  show  them  often  the 
bloody  shirt  and  arms  of  the  dead.  And  so  deeply  i 
is  revenge  rooted  in  the  minds  ot  this  nation,  that  all 
the  missionaries  in  the  world  would  not  he  able 
to  eradicate  it.  A  Morlack  is  naturally  inclined  to 
do  good  to  his  fellow  creatures,  and  is  lull  ol  gratitude 
for  the  smallest  benefit  but  implacable  it  injured  or 
insulted. 

A  Morlack  who  has  killed  another  of  a  powerful 
familv,  is  commonly  obliged  to  save  himself  by  flight, 
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MorlaccM.  and  to  keep  out  of  the  way  for  several  years.  If 
V  —  '  during  that  time  he  has  been  fortunate  enough  to 
escape  the  search  of  his  pursuers,  and  has  got  a  small 
sum  of  money,  he  endeavours  to  obtain  pardon  and 
peace  j  and,  that  he  may  treat  about  the  conditions 
in  person,  he  asks  and  obtains  a  safe  conduct,  which 
is  faithfully  maintained,  though  only  verbally  granted. 
Then  he  finds  mediators  :  and,  on  the  appointed  day, 
the  relations  of  the  two  hostile  families  are  assembled, 
and  the  criminal  is  Introduced,  dragging  himself  along 
on  his  hands  and  feet,  the  musket,  pistol,  or  cutlass, 
with  which  he  committed  the  murder,  hung  about  his 
neck  ;  and  while  he  continues  in  that  humble  posture, 
one  or  more  of  the  relations  recites  a  panegyric  on 
the  dead,  which  sometimes  rekindles  the  flames  of 
revenge,  and  puts  the  poor  prostrate  in  no  small  dan¬ 
ger. 

The  Morlacks,  whether  they  happen  to  be  of  the 
Roman  or  of  the  Greek  church,  have  very  singular 
ideas  about  religion  :  and  the  ignorance  of  their  teach¬ 
ers  daily  augments  this  monstrous  evil.  They  are  as 
firmly  persuaded  of  the  reality  of  witcl^es,  fairies,  en¬ 
chantments,  nocturnal  apparitions,  and  sortileges,  as 
if  they  had  seen  a  thousand  examples  of  them.  Nor 
do  they  make  the  least  doubt  about  the  existence  of 
vampires  ;  and  attribute  to  them,  as  In  Transylvania, 
the  sucking  the  blood  of  Infants.  Therefore,  when 
a  man  dies  suspected  of  becoming  a  vampire,  or  vu- 
kodlttk,  as  they  call  it,  they  cut  his  hams,  and  prick 
his  whole  body  with  pins  ;  pretending,  that  after 
this  operation  he  cannot  walk  about.  There  are  even 
instances  of  Morlacchi,  who,  imagining  that  they  may 
possibly  thirst  for  children’s  blood  after  death,  entreat 
their  heirs,  and  sometimes  oblige  them  to  promise,  to 
treat  them  as  vampires  when  they  die. 

A  most  perfect  discord  reigns  in  Morlacchia,  as  it 
generally  does  in  other  parts,  between  the  Latin  and 
Greek  communion,  which  their  respective  priests  fail 
not  to  foment,  and  tell  a  thousand  little  scandalous  sto¬ 
ries  of  each  other.  The  churches  of  the  Latins  are 
poor,  but  not  very  dirty  j  those  of  the  Greeks  are 
equally  poor,  and  shamefully  ill  kept.  Our  author 
has  seen  the  curate  of  a  Alorlack  village  sitting  on  the 
ground  in  the  churchyard,  to  hear  the  confession  of 
women  on  their  knees  by  his  side  :  a  strange  posture 
indeed  !  but  a  proof  of  the  innocent  manners  of  those 
good  people,  who  have  the  most  profound  veneration 
for  their  spiritual  pastors,  and  a  total  dependence  upon 
them  •,  who,  on  their  part,  frequently  make  use  of  a 
discipline  rather  military,  and  coiTcct  the  bodies  of 
their  offending  flock  with  the  cudgel. 

Innocence,  and  the  natural  liberty  of  pastoral  ages, 
are  still  preserved  among  the  Morlacchi,  or  at  least 
many  traces  of  them  remain  in  the  place.s  farthest  di¬ 
stant  from  our  settlements.  Pure  cordiality  of  senti¬ 
ment  is  not  there  restrained  bv  otlier  regards,  and  dis¬ 
plays  itself  without  any  distinction  of  circumstances.  A 
young  handsome  Morlack  girl,  who  meets  a  man  of  her 
district  on  the  road,  kisses  him  afl’ectionately,  without 
the  least  imputation  of  impropriety  ;  and  M.  Fortis 
has  seen  all  the  women  and  girls,  all  the  young  men 
and  old,  kissing  one  another  as  they  came  into  the 
churchyard  on  a  holidav  so  that  they  looked  as  if 
they  all  belonged  to  one  family.  He  often  ol)served 
the  same  thing  on  the  roa<l,  and  at  the  fairs  in  the  ma- 
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ritime  tfcwns,  where  the  Morlacchi  came  to  sell  their  Moriacefo. 
commodities.  ~ 

The  dress  of  the  unmarried  women  is  the  most  com¬ 
plex  and  whimsical,  in  respect  to  the  ornaments  of  the 
head  ;  for  when  married  they  are  not  allowed  to  wear 
any  thing  else  hut  a  handkerchief,  either  white  or  co¬ 
loured  tied  about  it.  The  girls  use  a  scarlet  cap,  to 
which  they  commonly  hang  a  veil  falling  down  on  the 
shoulders,  as  a  mark  of  their  virginity.  The  better 
sort  adorn  their  caps  with  strings  of  silver  coins,  a- 
nmng  which  are  frequently  seen  very  ancient  and  va¬ 
luable  ones  j  they  have  moreover  ear  rings  of  very  cu¬ 
rious  work,  and  sniall  silver  chains  with  the  figures  of 
half  moons  fastened  to  the  ends  of  them.  But  the  poor 
are  forced  to  content  themselves  with  plain  caps  •,  or  if 
they  have  any  ornaments,  they  consist  only  of  small 
exotic  shells,  round  glass  beads,  or  bits  of  tin.  The 
principal  merit  of  these  caps,  which  constitute  the 
good  taste  as  well  as  vanity  of  the  IMorlack  young 
ladles,  is  to  attract  and  fix  the  eyes  of  all  who  are 
near  to  them  by  the  multitude  of  ornaments,  and  the 
noise  they  make  on  the  least  motion  of  their  heads. 

Both  old  and  young  women  wear  about  tbeir  necks 
large  strings  of  round  glass  beads,  of  various  size  and 
colour  ;  and  many  rings  of  brass,  tin,  or  silver,  on 
their  fingers.  Their  bracelets  are  of  leather  covered 
with  wrought  tin  or  silver  j  and  they  embroider  their 
stomachers,  or  adorn  them  with  beads  or  shells.  But 
the  use  of  stays  is  unknown,  nor  do  they  put  whale¬ 
bone  or  iron  in  the  stomacher.  A  broad  woollen 
girdle  surrounds  their  petticoat,  which  is  commonly 
decked  with  shells,  and  of  blue  colour,  and  llicreforc 
called  modrina.  Their  gown  as  well  as  petticoat,  is 
of  a  kind  of  serge  ;  and  both  reach  near  to  the  ancle  : 
the  gown  is  bordered  with  scarlet,  and  called  xadak. 

They  use  no  modrina  in  summer,  and  only  rvear  the 
sadak  without  sleeves  over  a  linen  petticoat  or  shift. — 

I'he  girls  always  wear  red  stockings  ;  and  their  shoes 
are  like  those  of  the  men,  called  opanke.  The  s  Ic  is 
of  undressed  ox  hide,  and  the  upper  part  of  sheep’s  skin 
thongs  knotted,  which  they  call  aputc  ;  and  these  they 
fasten  above  the  ancles,  something  like  the  ancient  co¬ 
thurnus.  The  unmarried  women,  even  of  the  richest 
families,  are  not  permitted  to  wear  any  other  sort  of 
shoes  ;  though  after  marriage,  they  may,  if  they  will, 
lay  aside  the  opanke,  and  use  the  'riirkish  slippers. 

The  girls  keep  their  hair  tressed  under  tbeir  caps,  but 
when  married  they  let  It  fall  dishevelled  on  the  breast ; 
sometimes  they  tie  it  under  the  chin  ;  and  always  have 
medals,  beads,  or  bored  coins,  in  the  Tartar  or  Ame¬ 
rican  mode  twisted  amongst  it. 

Nothing  is  more  common  .among  the-  Morlacrhi  than 
marriages  concluded  between  the  old  peojile  ot  llie  re¬ 
spective  families,  especially  when  the  parties  live  at  a 
great  distance,  and  neither  sec  nor  know  each  other  ', 
and  the  ordinary  motive  of  these  alliances  is  the  am¬ 
bition  of  being  related  to  a  numerous  and  powerful  fa- 
milv,  famous  for  having  produced  valiant  men.  A  de¬ 
nial  In  such  rases  is  very  rare;  nor  does  -the  father  of 
the  maid  impure  much  into  the  circumstances  of  the  fa¬ 
mily  that  a.sks  her.  Sometimes  a  daughter  of  the  master 
is  given  In  marriage  to  the  servant  or  tenant,  as  was 
usual  in  patriarchal  timts;  so  little  are  the  women  re¬ 
garded  in  this  country.  But  on  these  occasions,  the 
Morlacchi  girls  enjoy  the  privilege  of  refusal.  For  he 
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Morlacchi.  who  acts  hy  proxy,  having  obtained  bis  suit,  is  obliged 
‘—V—'  to  go  and  bring  the  bridegroom  :  and,  if  on  seeing 
each  other,  the  young  people  are  recipi-ocally  content, 
the  marriage  is  concluded,  but  not  otherwise.  In  some 
parts  it  is  the  custom  for  the  bride  to  go  to  see  the  house 
and  family  of  the  proposed  husband,  before  she  gives 
a  definitive  answer ;  and  if  the  place  or  persons  are 
disagreeable  to  her,  she  is  at  liberty  to  annul  the  con¬ 
tract. 

The  bride  is  conducted  to  a  church,  veiled,  and  sur¬ 
rounded  by  the  friends  of  the  bridegroom,  or  svati,  as 
they  are  called,  on  horseback ;  and  the  sacred  cere¬ 
mony  is  performed  amidst  the  noise  of  muskets,  pistols, 
barbaric  shouts  and  acclamations,  which  continue  till 
she  return  to  her  father’s  house  or  to  that  of  her  hus¬ 
band,  if  not  far  oft’.  The  first  day’s  entertainment  is 
sometimes  made  at  the  bride’s  house,  but  generally  at 
the  bridegroom’s,  whither  the  svati  hasten  immediately 
after  the  nuptial  benediction  5  and  at  the  same  time  three 
or  four  men  run  on  foot  to  tell  the  good  news  j  the  first 
who  gets  to  the  house  has^aklnd  of  a  towel  embroidered 
at  the  ends,  as  a  premium.  The  domachln,  or  head  of 
the  house,  comes  out  to  meet  his  daughter-in-law  5  and 
a  child  is  handed  to  her,  beiore  she  alights,  to  caress  it; 
and  if  there  happen  to  be  none  in  the  house,  the  child 
is  borrowed  from  one  of  the  neighbours.  When  she 
alights,  she  kneels  down,  and  kisses  the  thrcsiiold. — 
I'hen  the  mother-in-law,  or  in  her  place  some  other 
female  relation,  presents  a  corn  sieve,  full  61  diflerent 
kinds  of  grain,  nuts,  almonds,  and  other  small  fruit, 
which  the  bride  scatters  upon  the  svati,  by  handfuls, 
behind  her  back.  The  lii'ide  does  not  sit  at  the  great 
table  the  first  day,  but  has  one  apart  for  herself,  the 
two  diveri,  and  the  stacheo.  I’he  bridegroom  sits  at 
table  with  the  svati ;  but  in  all  that  day,  consecrated  to 
the  matrimonial  union,  he  must  neither  unloosen  nor  cut 
any  thing  wiiatevcr.  The  knum  carves  his  meat,  and 
cuts  his  bread.  It  is  the  domachin’s  business  to  give 
the  toasts  ;  and  the  stari-svat  is  the  first  who  pledges 
him.  Generally  the  bukkara,  a  very  large  wooden 
cup,  goes  round,  first  to  the  saint  j»rotector  of  the  fa¬ 
mily  ;  next  to  the  prosperity  of  tlic  holy  faith  ;  and 
sometimes  to  a  name  the  most  sublime  and  venerable. 
The  most  extravagant  abundance  reigns  at  these  feasts; 
and  each  of  the  svati  contributes,  by  sending  a  share 
of  provisions.  The  dinner  begins  with  fruit  and 
cheese ;  and  the  soup  comes  last,  just  contrary  to  our 
custom.  All  sorts  of  domestic  fowls,  kid,  lamb,  and 
sometimes  venison,  are  lieaped  in  prodigal  quantities 
upon  their  tables. 

These  nuptial  feasts,  called  sdravc  by  the  ancient 
lluns,  are  by  the  Morlacchi  called  sdravizc,  from 
whence  the  Italian  word  siravizzo  is  undoubtedly  de¬ 
rived.  They  continue  three,  six,  eight,  or  more  days, 
according  to  the  ability  or  prodigal  disposition  of  the 
family  where  they  arc  held.  The  new  married  wife 
gets  no  inconsiderable  profit  in  these  days  of  joy :  and 
it  usually  amounts  to  much  more  than  all  the  portion 
she  brings  with  her,  which  often  consists  of  nothing 
but  her  own  clothes  and  perhaps  a  cow ;  nay,  it  hap¬ 
pens  sometimes  that  the  parents.  Instead  ot  giving 
money  with  their  daughter,  get  something  from  the 
bridegroom  by  way  of  price.  The  bride  carries  water 
every  morning,  to  vvash  the  hands  of  her  guests  as  long 
as  the  feasting  lasts  y  qnd  each  of  them  throws  a  small 


piece  of  money  into  the  bason  after  performing  that  Morlacchi, 
Inunction,  which  is  a  very  rare  one  among  them,  except-  Mornay.  . 
ing  on  such  occasions.  * 

The  Morlacchi  pass  their  youth  in  the  wmods,  at¬ 
tending  their  flocks  and  herds  ;  and  in  that  life  of  quiet 
and  leisure  they  often  become  dexterous  in  carving  with 
a  simple  knife  :  they  make  wooden  cups,  and  whistles 
adorned  with  fanciful  bas  reliefs,  which  are  not  void 
of  merit,  and  at  least  show'  the  genius  of  tlie  people. 

MORNAY,  Philippe  ■  DE,  seigneur  du  Plessls 
Marly,  was  born  at  Buhy  or  Bishuy  in  Upper  Norman¬ 
dy  in  France,  in  1549,  and  w'as  educated  at  Paris. 

What  was  then  thought  a  prodigy  in  a  gentleman,  he 
made  a  rapid  progress  in  the  belles  lettres^  in  the 
learned  languages,  and  In  theology.  He  was  at  first 
destined  for  the  church  ;  but  the  principles  of  Calvi¬ 
nism,  w'hich  he  had  imbibed  from  his  mother,  effec¬ 
tually  excluded  him  from  the  ecclesiastical  preferments 
to  which  he  was  entitled  by  his  interest,  abilities, 
and  birth.  After  the  horrible  massacre  of  St  Bartho¬ 
lomew,  Philippe  dc  Mornay  made  the  tour  of  Italy, 
Germany,  England,  and  the  Low  Countries  ;  and  he 
was  equally  improved  and  delighted  by  his  travels. 

Mornay  afterwards  joined  the  king  of  Navarre,  at  that 
time  leader  of  the  Protestant  party,  and  so  well  known 
since  by  the  name  of  Henry  IV,  Tills  prinee  sent 
Mornay,  who  employed  his  whole  abilities,  both  as 
a  soldier  and  a  writer,  in  defence  of  the  Protestant 
cause,  to  conduct  a  negociation  with  Elizabeth  queen, 
of  England  ;  and  left  him  wliolly  to  his  own  discretion 
in  the  management  of  tliat  business.  He  was  success¬ 
ful  in  almost  every  negociation,  because  he  conduct¬ 
ed  it  like  an  able  politician,  and  not  with  a  spirit  of 
intrigue.  He  tenderly  loved  Henry  IV.  and  spoke 
to  him  on  all  occasions  as  to  a  friend.  When  he  was 
W'oundcd  at  Aumalc,  he  wrote  to  him  in  these  words: 

“  Sire,  You  have  long  enough  acted  the  part  of 
Alexander,  it  is  now  time  you  should  act  that  of 
Ca?sar.  It  is  our  duty  to  die  for  your  majesty,  &c. 

It  is  glorious  for  you.  Sire,  that  1  dare  venture  to  tell 
you  it  IS  your  duty  to  live  for  us.”  'Ibis  iailhlu! 
subiect  did  every  thing  in  his  power  to  raise  Henry 
to  the  throne.  But  when  he  deserted  the  Protestant 
faith,  he  reproached  him  in  the  bitterest  manner,  and 
retired  from  court.  Henry  still  loved  him  ;  and  was 
extremely,  afl’ected  with  an  Insult  w'hlch  he  received  in 
1597  from  one  Saint  Phal,  who  beat  him  w'ith  a 
cudgel,  and  left  him  for  dead.  Mornay  demanded 
justice  from  the  king,  wiio  gave  him  the  following 
answ’cr,  a  proof  as  well  of  his  sjiirit  as  of  his  goodness 
of  heart.  “  Monsieur  Duplcssls,  I  am  exceedingly  of¬ 
fended  at  the  insult  you  have  received  ;  and  I  sympa¬ 
thize  with  you  both  as  your  sovereign  and  your  friend. 

In  the  former  capacity,  I  shall  do  justice  to  you  and 
to  myself;  and  had  I  sustained  only  the  character  of 
your  friend,  there  are  few  perhaps  who  would  have 
drawn  their  sword  or  s.-icrificcd  their  life  more  cheer¬ 
fully'  in  your  cause.  Be  satisfied,  then,  that  I  will  act 
the  part  of  a  king,  a  master,  and  a  friend,”  &c,  Mor- 
nay’s  knowledge,  probity,  and  valour,  made,  him  the 
soul  of  the  Protestant  parly,  and  procured  him  the 
contemptuous  appellation  of  the  Foj)c  of  the  Hiiguc7Wts. 

He  defended  their  doctrines  both  by  speech  and  writ¬ 
ing.  One  of  Ills  books  on  the  Iniquity  of  the  Mass, 
having  stirred  up  all  the  Catholic  divines,  he  refused 
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M'jfflay  to  make  any  reply  to  their  censures  and  criticisms 
l|  exce])t  In  a  public  conference.  This  was  accordingly 

Moioc.  appointed  to  be  held  A.  D.  1600,  at  Fountainbleau, 
'  where  the  court  then  was.  The  two  champions  were, 
Du  Perron  bishop  of  Evreux,  and  INIoruay.  After  a 
gi'cat  many  arguments  and  replies  on  both  sides,  the 
victory  was  adjudged  to  Du  Perron.  He  had  boasted 
that  he  ,  would  point  out  to  the  satisfaction  of  every 
one  five  hundred  errors  in  his  adversary’s  hook,  and 
lie  partly  kept  his  word.  The  Calvinists  did  not  fail 
to  claim*  the  victory  on  this  occasion,  and  they  still 
continue  to  do  so.  This  conference,  Instead  of  putting 
an  end  to  the  differences,  was  productive  of  new  quarrels 
among  the  controversialists,  and  of  much  profane  wit 
among  the  libertines.  A  Huguenot  minister,  who  was 
present  at  the  conference,  observed  with  great  concern 
to  a  captain  of  the  same  party, — “  The  bishop  of  Evreux 
has  already  driven  Momay  from  several  strong  holds.” 
“  No  matter  (replied  the  soldier),  provided  he  does  not 
drive  him  from  Saumur.”  This  was  an  important 
place  on  the  river  Loire,  of  which  Duplessis  was  go¬ 
vernor.  Hither  he  retired,  his  attention  being  con¬ 
stantly  occupied  in  defending  the  Huguenots,  and  in 
making  himself  formidable  to  the  Catholics.  ^Then 
Louis  XHI.  was  making  preparations  against  the  Pro¬ 
testants,  Duplessis  wrote  him  a  letter,  dissuading  him 
from  such  a  measure.  After  employing  the  most 
plausible  arguments,  he  concludes  in  the  following 
manner ;  “  To  make  war  on  the  subject,  is  an  Indi¬ 
cation  of  weakness  In  the  government.  Authority 
consists  in  the  quiet  submission  of  the  people,  and  is 
established  by  the  prudence  and  justice  of  the  governor. 
Force  of  arms  ought  never  to  be  employed  except  in  re¬ 
pelling  a  foreign  enemy.  The  late  king  would  have  sent 
the  new  ministers  of  state  to  learn  the  first  elements  of 
politics,  who  like  unskilful  surgeons  would  apply  violent 
remedies  to  every  disease,  and  advise  a  man  to  cut  oil  an 
arm  when  his  finger  aches.”  These  remonstrances  pro- 
<luced  no  other  effect  than  the  loss  of  the  government  of 
Saumur,  of  which  he  was  deprived  by  Louis  XIII.  in 
1621.  He  died  two  years  after,  November  li.  1623, 
aged  74,  in  his  barony  de  la,  Forct-sur-Scure  in  Poitou. 
The  Protestant  cause  never  had  an  abler  supporter,  or 
one  who  did  it  more  credit  by  his  virtues  and  abili¬ 
ties. 

Censeur  cles  courtisans,  viain  a  la  cour  uime  ; 

Fier  ennerni  de  Home,  et  de  Rome  cft/uze.-— HenriadE. 

The  following  is  a  list  of  his  works:  i.  Ln  Traite 
de  r Euc/ianste,  1604,  in  folio.  2.  Un  Iraite  de  la 
write  dc  la  Religion  Chretienne,  8vo.  3.  A  book  en¬ 
titled  La  Mtjstere  d' Inujuite,  4to.  4.  Un  diseours  sur  le 
droit  preiendu  par  ceux  de  la  niaixon  de  (jitixe,  8vo. 
5.  Curious  and  interesting  .Htwo/ri  irom  the  year 
to  1629,  4  vols.  4I0.  valuable.  6.  Letters f  which  are 
written  with  great  spirit  and  good  sense.  David  des 
I.iques  has  given  us  his  Hie  in  quarto  j  a  book  more  in¬ 
teresting  for  the  matter  than  the  manner. 

MOllNE-GAROU,  a  very  remarkable  volcanic  moun¬ 
tain  on  the  island  ot  St  Vincent’s  in  the  West  Indies. 
It  was  visited  by  Mr  James  Anderson  surgeon  in  the 
year  1764.  Sec  St  Vikcents. 

MOKOC,  or  MaROC,  a  beautiful  bird  of  Abyssinia, 
ilescribed  by  Mr  Bruce,  who  thinks  Its  name  Is  derived 
from  mar,  ”  honey,”  though  he  says  that  he  never  heard 
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it  was  further  concerned  in  the  honoy  than  destroying  ^Moro'- 
bees.  It  seems  to  pursue  those  insects  out  of  enmity  or  II 
diversion  as  well  as  for  food,  leaving  great  numbers  dead  ^tor  '«co 
on  the  ground,  besides  those  which  it  devours  for  food. 

The  moroc  resembles  the  cuckoo  in  size  and  shape, 
but  differs  lu  other  respects.  Its  mouth  is  very  wide, 
the  opening  reaching  almost  to  its  eyes  •,  the  inside  of 
the  mouth  and  throat  yellow,  the  tongue  sharp-point¬ 
ed,  and  capable  of  being  drawn  almost  half  its  length 
out  of  the  mouth  beyond  the  point  ot  its  beak,  and  is 
very  flexible.  The  head  and  neck  are  brown,  without 
any  mixture  of  other  colours  :  there  are  likewise  a  num¬ 
ber  of  very  small  and  scarcely  visible  hairs  at  the  root 
of  the  beak. 

This  seems  to  be  the  bird  mentioned  by  Sparmati 
under  the  name  of  cuculus  indicator,  which  (he  says) 
has  the  singular  property  of  discovering  the  nests  of  wild 
bees,  and  leading  travellers  by  a  certain  C17  to  the  place 
where  the  treasure  Is  deposited.  According  to  Spar- 
man’s  account.  It  makes  known  these  discoveries  by  the 
same  cry  to  foxes  as  well  as  to  the  human  species  j  but 
Jerome  Lobo,  who  mentions  the  Abyssinian  bird,  take* 
no  notice  of  the  foxes,  though  he  mentions  its  singing 
melodiously  when  it  arrives  at  the  place  where  the  honey 
is  deposited.  Both  these  accounts  are  severely  criticised 
by  Mr  Bruce,  who  says,  that  honey  is  so  abundant  on 
every  hillock  and  eveiy  tree,  that  a  bird  possessing  this 
faeulty  could  be  of  no  use  to  man  or  to  any  other  ani¬ 
mal  In  that  country,  and  that  having  never  heard  of 
such  a  bird  In  Abyssinia,  he  considers  the  account  of  it 
as  a  fiction. 

MORNING,  the  beginning  of  the  day,  or  the  time 
of  the  sun  rising.  The  astronomers  reckon  morning, 
mane,  from  the  time  of  midnight  to  that  of  mid-day. 

Thus  an  eclipse  is  said  to  begin  at  J  i  o’clock  in  the 
morning,  &c. 

Morning  star,  is  the  planet  V  enus,  when  a  little  to 
the  westward  ot  the  sun  that  is,  when  she  rises  a  little 
before.  In  this  situation  she  is  called  by  the  Greeks 
Phosphorus  ;  by  the  Latins  Lucifer,  &c.  « 

MOROCCO,  an  empire  of  Africa,  comprehending  Siiu.uiou 
a  considerable  part  of  the  ancient  Mauritania,  is  bound- 
ed  on  the  west  by  the  Atlantic  ocean  j  on  the  east  by 
the  river  MuIvya,  which  separates  it  from  Algiers ;  on 
the  north  by  the  Mediterranean  and  on  the  south  by 
Alount  Atlas,  or  rather  by  the  river  Sus,  which  di 
vides  it  from  the  kingdom  of  Tafilet.  I  ts  greatest  length 
is  from  the  north-east  to  the  south-west,  amounting  to 
above  590  miles  j  its  breadth  is  not  above  260  where 
broadest,  and  in  the  narrowest  places  it  is  not  above 

half  that  breadth.  1 

The  ancient  history  of  Morocco  has  been  alre.ady  Hi  t 
given  under  the  article  Mauuitama.  It  continued 
under  the  dominion  of  the  Romans  upwards  of  40c 
years.  On  the  decline  of  that  empire  it  fell  under 
the  Goths,  who  held  it  till  about  the  year  630,  when 
the  Goths  were  driven  out  by  the  V'andals,  the  \  an- 
d.ils  bv  the  Greeks,  and  they  in  their  turn  by  the 
Saracciis,  who  conquered  not  only  this  empire,  but 
we  may  say  the  whole  continent  of  Afnca  ;  at  lea«t 
their  religion,  one  way  or  other,  is  to  be  found  in  all 
parts  of  it.  'I'lu  Sanceii  empire  did  not  continue 
long  united  under  one  head,  and  many  princi  s  -et  up 
for  themselves  in  Africa  as  well  as  elsewhere,  through 
whose  dissensions  the  Almoravides  were  at  b -th 
3  F  2  1.  ;  I  d 
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Morocco.j  raised  to  the  soverclgrity,  as  related  under  the  article 
'  Algiers,  N°  2.  Yusef,  or  Joseph,  the  second  mo¬ 
narch  of  that  line,  built  the  city  of  Morocco,  con¬ 
quered  the  kingdom  of  Fez,  and  the  Moorish  domi¬ 
nions  in  Spain  j  all  which  were  lost  by  his  grandson 
Abbu  Halli,  who  was  defeated  and  killed  by  the  Spa¬ 
niards.  On  this  prince’s  death  the  cxown  passed  to 
the  Mohedians,  or  Almohedes,  with  whom  it  had  not 
continued  above  three  generations,  when  Mohammed 
the  son  of  A1  Mansur  lost  the  famous  battle  of  Sierra 
Morena,  in  which  200,000  Moors  were  slain,  and  in 
consequence  of  which  Alphonso  X.  retook  a  great 
many  of  the  Moorish  conquests  immediately  after. 

Mohammed  died  soon  after  this  disgrace,  and  left 
several  sons,  between  w'hom  a  civil  war  ensued,  during 
which  the  viceroys  of  Fez,  Tunis,  and  Tremesen,  found 
means  to  establish  themselves  as  independent  princes. 
At  length  one  ot  the  princes  of  the  royal  blood  of 
Tremesen  having  defeated  the  Almohedes,  made  him¬ 
self  niaster  of  the  kingdoms  of  Morocco  and  Fez,  and 
entailed  them  on  his  own  family.  In  a  short  lime, 
however,  this  family  was  expelled  by  the  Merini,  the 
Merinl  by  the  Oatazes,  and  these  by  the  Sharifs  of 
^  Hascen,  who  have  kept  the  government  ever  since. 
Govern-  Notlilng  can  be  conceived  more  unjust  and  despotic 
ment.  than  the  government  of  Morocco,  and  nothing  more  de¬ 
generate  than  the  character  of  the  people.  The  em¬ 
peror  is  allow'ed  to  have  not  only  an  uncontrollable 
power  over  the  lives  and  fortunes  of  his  sulqccts,  hut 
in  a  great  measuie  over  their  consciences,  in  as  much  as 
he  is  the  only  person  who,  as  the  successor  of  the  pro¬ 
phet,  has  a  right  to  interpret  the  Koran  ;  and  appoints 
all  the  judges  under  him,  of  whom  those  of  Morocco 
and  Fez  are  the  chief,  whose  business  it  is  to  explain 
and  dispense  all  matters  relating  to  their  religion  •,  and 
who,  being  his  creatures  and  dependents,  dare  not  steer 
otherwise  than  as  he  directs.  Whenever  therefore  the 
laws  are  enacted  by  lilm,  and  proclaimed  by  his  gover¬ 
nors  in  all  the  j)rovinces,  as  is  commonly  done,  that  none 
may  plead  ignorance,  they  are  everywhere  received 
with  an  implicit  and  religious  submission.  On  the 
other  band,  the  subjects  are  bred  up  with  a  notion,  that 
those  who  die  in  the  execution  of  his  command  are  en¬ 
titled  to  an  immediate  admittance  into  paradise,  and 
those  who  have  the  honour  to  die  bv  his  hand  to  a  still 
greater  degree  of  happiness  in  it.  After  this  we  need 
not  wonder  at  finding  so  much  cruelty,  oppression,  and 
tyranny  on  the  one  side,  and  so  much  submission,  pas- 
^  slveness  and  misery  on  the  other. 

Account  of  This  latter,  however,  extends  no  farther  tlian  the 
the  black  Moors  :  for  as  to  the  mountaineers,  the  subjection  and 
t.oopg.  tribute  they  pay  to  those  tyrants  was  always  involun¬ 
tary  ;  and  as  for  the  negroes,  their  zeal  and  attachment 
is  owing  n.ertly  to  the  great  sway  and  power  whicli 
they  have  gained  in  the  government,  on  various  ac¬ 
counts.  They  were  first  introduced,  or  rather  their  im¬ 
portation  increased,  by  the  policy  ot  Mulcy  Ishmael,  a 
late  emperor,  at  a  period  when  there  was  a  great  de¬ 
crease  ot  population  in  the  empire,  occasioned  in  some 
degree  by  the  enormous  cruelties  exercised  by  its  former 
Bovereigns,  who  have  been  known  not  unfrequently, 
through  a  slight  disgust,  to  abandon  a  whole  town  or 
province  to  the  sword.  In  the  character  of  Muley  Isli- 
macl  were  found  the  most  singular  inconsistencies  ;  for 
it  is  certain,  that  although  a  tyrant,  yet  in  other  re- 
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spects,  as  if  to  repair  the  mischief  which  he  committed,  Morocco, 
he  left  nothing  undone  for  the  encouragement  of  popu- 
iatiou. —  He  introduced  large  colonies  of  r.egi'oes  from 
Guinea ;  built  towns  for  them,  many  of  whicli  ary 
still  remaining,  assigned  them  portions  of  land,  and 
encouraged  their  Increase  by  every  possible  means. 

He  soon  initiated  them  in  the  Mahometan  faith  j  and 
had  his  plan  been  follov  -  d,  the  country  by  this  time 
would  have  been  populous,  and  probably  ilourislung. 

As  the  negroes  are  of  a  more  lively,  active  and  enter¬ 
prising  disposition  than  the  Moors,  they  might  soon 
have  been  taught  the  arts  of  agriculture  •,  and  their  sin¬ 
gular  Ingenuity  might  have  been  directed  to  other  use¬ 
ful  purposes.  It  is  true,  Muley  Ishmael,  when  he 
adopted  this  plan,  had  more  objects  in  view  than  that 
of  merely  peopling  his  dominions.  He  saw  plainly  that 
his  own  subjects  were  of  too  capricious  a  disposition  to 
form  soldiers  calculated  for  his  tyrannical  purposes. 

They  had  uniformly  manifested  an  inclination  to  change 
their  sovereigns,  though  more  from  tlie  love  of  variety 
than  to  reform  the  government,  or  restrain  the  abuses 
of  tyranny.  Muley  Ishmael  had  discernment  enough 
to  see,  that  by  forming  an  army  of  slaves,  whose  sole 
dependence  should  rest  upon  their  master,  he  could  easily 
train  them  in  sncli  a  manner  as  to  act  in  the  strictest 
conformity  to  his  wishes.  He  soon  learnt  that  tlie 
great  object  with  the  negroes  was  plenty  of  money  and 
liberty  of  plunder  ;  In  these  he  liberally  indulged  them, 
and  the  plan  fully  answered  his  exp<  ctations.  Though, 
liowever,  Muley  l.shmael  had  no  great  merit  in  introdu¬ 
cing  subjects  i'or  the  purposes  of  tyranny,  yet  the  good 
eftects  ol  this  new  colonization  were  very  generally  ex¬ 
perienced.  By  Intermarrying  among  themselves,  and 
Intermixing  among  the  Moors  (for  th<!  Moors  will  keep 
negro  women  as  concubines,  though  they  seldom  marry 
tliem),  a  new  race  of  people  started  up,  who  became  as 
useful  subjects  as  the  native  inhabitants,  and  brought  the 
empire  into  a  much  more  flourishing  state  than  it  had 
ever  been  in  since  their  great  revolution. 

Sidi  Mahomet,  Iiis  grandson  and  successor,  had  dif¬ 
ferent  views,  and  was  actuated  by  different  motives. 

From  his  inordinate  avarice,  he  ceased  to  act  towards 
his  black  troops  in  the  generous  manner  which  had  di¬ 
stinguished  his  predecessor  Muley  Ishmael  j  and  they 
soon  showed  themselves  discontented  with  his  conduct. 

They  ofiered  to  place  his  eldest  son  Muley  All,  on  the 
throne  ;  hut  this  prince,  not  unmindful  of  the  duty 
which  he  owed  his  father  and  sovereign,  declined  their 
ofl’er.  Tliey  next  applied  to  Muley  Yazid,  who  at  first 
accepted  of  the  assistance  they  tendered,  but  in  a  short 
time  relinquished  the  jilan.  Sidi  Mahomet,  disgusted 
with  this  conduct  of  the  negroes,  determined  to  curb 
their  growing  power,  liy  disbanding  a  considerable  part 
of  these  troops,  and  banishing  them  to  distant  parts  of 
the  empire. 

A  most  flagrant  species  of  despotism,  which  renders  j)pspotjsm 
the  emperors  more  formidable  to  their  subjects,  is  their  of  the  em- 
making  themselves  their  sole  heirs,  and,  in  virtue  of  that,P*''o''s- 
seizing  upon  all  their  effects,  and  making  only  such  pro¬ 
vision  for  their  families  as  they  think  proper  j  and  often, 
on  some  frivolous  pretence,  leaving  them  destitute  of 
any,  according  to  the  liking  or  dislike  they  bear  to  the 
deceased  ;  so  that,  upon  the  whole,  they  are  tlie  only  ma¬ 
kers,  judges,  and  interpreters,  and  in  many  Instances 
likewise  the  executioners,  of  their  own  laws,  which  have 
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nn  other  limits  than  their  own  arhitrary  will.  The 
titles  which  tlie  emperors  of  Morocco  assume,  are  those 
of  Most  gionoHS,  7nighty,  and  noble  emperor  of  Afric  ; 
king-  of  Fe%  and  Morocco,  TufUet,  Su%,  JAorha,  and  all 
the  Algarhe,  and  its  territories  m  Afric;  grand  Sharif 
(or,  as  others  write  it,  that  is,  successor,  or  vice¬ 

gerent),  of  the  great  Prophet  Mohammed,  6fc. 

The  judges  or  magistrates  who  act  immediately  under 
tile  emperor  are  either  spiritual  or  temporal,  or  rather 
ecclesiastical  and  military.  The  mufti  and  the  cadis  are 
judges  of  all  religious  and  civil  affairs;  and  the  bashaws, 
governors,  alcaides,  and  other  military  officers,  of  those 
that  concern  the  state  or  the  army  :  ail  of  them  the  most 
obsequious  creatures  and  slaves  of  their  prince,  and  no 
less  the  rapacious  tyrants  of  his  subjects,  and  from  whom 
neither  justice  nor  favour  can  be  obtained  but  by  mere 
dint  of  money  and  extortionate  bribery,  from  the  high¬ 
est  to  the  lowest.  Neither  can  it  indeed  be  otherwise 
in  such  an  arbitrary  government,  where  the  highest 
posts  must  not  only  be  bought  of  the  prince  at  a  most 
extiavagant  price,  and  kept  only  by  as  exorbitant  a  tri¬ 
bute,  which  is  yearly  paid  to  him,  but  where  no  one  is 
sure  to  continue  longer  than  he  can  bribe  some  of  the 
courtiers  to  insinuate  to  the  monarch  that  he  pays  to  the 
utmost  of  his  power  and  much  beyond  what  was  expec¬ 
ted  from  him.  There  are  instances  of  the  sultan  eleva¬ 
ting  at  once  a  common  soldier  to  the  rank  of  a  bashaw, 
or  making  him  a  confidential  friend  ;  the  following  day 
he  would  perhaps  imprisou  him,  or  reduce  him  again  to 
the  station  of  private  soldier.  Yet  such  is  the  dispo¬ 
sition  of  these  people,  that  they  have  an  unbounded 
thirst  for  rank  and  power  with  all  their  uncertainties  ; 
and  what  is  more  extraordinary,  when  they  have  ob¬ 
tained  a  high  station,  they  seldom  fail  to  afford  their 
sovereign  a  plea  for  ill  treating  them,  by  abusing  in 
some  way  or  other  their  trust. 

From  what  has  been  said,  it  may  be  reasonably  con¬ 
cluded  that  the  revenue  arising  to  the  emperor  from  the 
last  mentioned  source,  that  of  bribery,  extortion,  and 
confiscation,  must  be  vei-y  considerable,  though  there  is 
no  possibility  to  make  any  other  conjecture  of  its  real 
amount  than  that  it  must  be  an  immense  one.  Another 
considerable  branch  is  the  piratical  trade,  which  brings 
the  greater  Income  into  his  treasury,  as  he  is  not  at  any 
expence  either  for  Btting  out  of  corsair  vessels,  or  main¬ 
taining  their  men  ;  and  yet  has  the  tenth  of  all  the  car¬ 
go  and  of  all  the  captives;  besides  which,  he  appropri¬ 
ates  to  himself  all  the  rest  of  them,  by  paying  the  cap- 
tors  50  crowns  per  head,  by  which  means  he  engrosses 
all  the  slaves  to  his  own  service  and  advantage.  This 
article  is  indeed  a  very  considerable  addition  to  his  re¬ 
venue,  not  only  as  he  sells  their  ransom  at  a  very  liigh 
rate,  but  likewise  as  he  has  the  profit  of  all  their  labour, 
without  allowing  them  any  other  mainti  nance  than  a 
little  bread  and  oil,  or  any  other  assistance  when  sick, 
than  what  medicines  a  Spanish  convent,  whicli  he  tolera- 
rates  there,  gives  them  gratis  ;  and  which,  nevertheless 
is  forced  to  pay  him  an  annual  present  for  that  toleia- 
tion,  besides  furnishing  the  court  witli  medicines,  and 
tile  slaves  with  lodging  and  diet  when  they  are  not  able 
to  work,  .\nother  branch  of  his  revenue  consists  in  the 
tenth  part  of  all  cattle,  corn,  fruits,  honey,  wax,  hides, 
rice,  and  other  products  of  the  earth,  which  is  exacted 
of  the  .‘Vrabs  and  llrebcs,  as  well  a.s  of  the  natives;  and 
Uiese  are  levied,  or  rather  farmed,  by  the  basliaws,  go- 
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veniors,  alcaides,  See.  with  all  possible  severity.  'JThe  Meroeeo. 
Jews  and  (diristlans  likewise  pay  an  income  or  capita- 
tion,  the  former  of  six  crowns  per  head  on  all  males  from 
15  years  and  upwards,  besides  other  arbitrary  imposts, 
fines,  &c.  That  on  the  Christians,  for  the  liberty  of 
trading  in  his  dominions,  rises  and  falls  according  to 
their  number,  and  the  commerce  they  drive  ;  but  which, 
whatever  it  may  bring  yearly  into  his  cofiers,  is  yet  de¬ 
trimental  to  trade  in  general,  seeing  it  discourages 
great  numbers  from  settling  there,  notwithstanding  the 
artful  invitations  which  the  emperors  and  their  ministers 
make  use  of  to  invite  them  to  it;  for,  besides  those  ar¬ 
bitrary  exactions,  there  is  still  another  great  hardship 
attending  them,  viz.  that  they  cannot  leave  the  country 
without  forfeiting  all  their  debts  and  eflccts  to  the 
crown,  'i  he  duties  on  all  imports  and  exports  is  ano¬ 
ther  branch  of  his  income,  the  amount  of  which,  it  is 
said,  does  not  exceed  165,000!.  per  annum.  g 

The  climate  of  the  empire  of  Morocco  is  in  general  c]i,„ate  of 
sufficiently  temperate,  healthy,  and  not  so  liot  as  its  situ- Morocco, 
ation  might  lead  us  to  suppose.  The  chain  of  moun¬ 
tains  which  form  Atlas,  on  the  eastern  side,  defends 
it  from  the  east  winds,  that  would  scorch  up  the  earth 
were  they  frequent.  The  summit  of  these  mountains 
is  always  covered  with  snow ;  and  their  abundant  de¬ 
scending  streams  .spread  verdure  through  the  neigh¬ 
bourhood,  make  the  winter  more  cold,  and  temper  the 
heats  of  summer.  The  sea  on  the  west  side,  which  ex¬ 
tends  along  the  coast  from  north  to  south,  also  refreshes 
the  land  with  regular  breezes,  that  seldom  vary  accord¬ 
ing  to  their  seasons.  At  a  distance  from  the  sea,  with¬ 
in  land,  the  heat  is  so  great,  that  the  rivulets  become 
di-y  in  summer ;  but  as  in  hot  countries  dews  are  plen¬ 
tiful,  the  nights  arc  there  always  cool.  The  rains  arc 
tolerably  regular  in  winter  ;  and  are  even  abundant, 
though  the  atmo=phere  is  not  loaded  with  clouds  as  in 
northern  latitudes.  Those  lains  which  fall  bv  intervals 
are  favourable  to  the  earth,  and  Increase  Its  fecundity. 

In  January  the  country  is  covered  with  verdure,  and 
enamelled  with  flow'ers.  Barley  is  cut  in  March,  but 
the  wheat  har  vest  is  in  June.  All  fruits  are  early  in  this 
climate;  and  in  forward  years  the  vintage  is  over  in  the 
beginning  of  September.  Though  in  general  there  is 
more  uniformity  and  less  variation  in  hot  than  in  north¬ 
ern  climates,  the  first  are  nevertheless  exposed  to  the 
intemperance  of  weather:  too  heavy  rains  often  impede 
the  harvest ;  and  drought  has  still  greater  inconvenien¬ 
ces,  for  it  ensures  the  propagation  of  locusts.  ^ 

'I'he  soil  of  Morocco  is  exceedinirly  lertile.  It  is  .Soil,  md 
most  so  in  the  inland  provinces.  On  the  western  coast 
it  is  in  general  light  and  stony,  and  is  better  adapted  to 
the  vine  and  olive  tlian  the  culture  of  wheat.  They  an¬ 
nually  burn,  before  the  September  rains,  the  stubble, 
which  is  left  rather  long  ;  and  this  and  the  dung  of 
cattle,  every  day  turned  to  pasture,  form  the  sole  ma¬ 
nure  the  land  receives.  The  soil  requires  but  little 
labour  and  the  ploughing  is  so  light  tliat  the  furrows 
arc  scarcely  six  inches  deep;  for  which  icason,  in  some 
provinces,  wooden  plough'-harcs  itfc  used  for  cheap- 

.  .  .  . 

'I’lie  empire  of  Morocco  might  supply  itself  w  ith  allprmliic- 

necessaries,  as  w<-ll  from  the  abundance  and  nature  ofuon*. 

its  products,  as  from  the  f<  natural  or  artificial  wants 

of  the  Moor-  occasioned  by  climate  nr  education.  Its 

w<  alth  consists  in  the  fruitfulness  of  its  soil;  it'-  com, 

•  fruits, 
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fiTiits,  flocks,  flax-,  salt,  gums,  aiul  wax,  wonlil  not  only 
supply  its  necessities,  Lut  yield  a  superflux,  which  might 
become  an  object  of  immense  trade  and  barter  with 
other  nations.  Such  numerous  exports  might  return  an 
inexhaustible  treasure,  were  its  government  fixed  and 
secure,  and  did  subjects  enjoy  the  fruits  of  their  labour 
and  their  property  in  safety.  Tlie  increase  of  corn  in 
Morocco  is  often  as  sixty  to  one,  and  thirty  is  held  to 
be  but  an  indifferent  harvest. 

Tiie  Moors,  naturally  indolent,  take  little  care  of  the 
culture  of  their  fruits.  Oranges,  lemons,  and  thick 
skinned  fruits,  the  trees  of  winch  require  little  nurture, 
grow  in  the  open  fields  •,  and  there  are  very  large  plan¬ 
tations  of  them  found,  rvhlch  they  take  the  trouble  to 
water  in  order  to  increase  their  product.  Their  vines, 
which  yield  excellent  grapes,  ai'e  planted  as  far  as  the 
3  ^d  degree,  as  in  the  southern  provinces  of  France,  and 
are  equally  vigorous.  But  at  Morocco,  where  they 
yield  a  large  and  delicious  grape,  they  are  supported  by 
vine  poles  five  and  six  feet  above  ground  j  and  as  they 
are  obliged  to  be  watered,  the  little  wine  made  there  is 
seldom  preserved.  Figs  are  very  good  in  some  parts  of 
the  empire,  but  toward  the  south  they  are  scarcely  ripe 
before  they  are  full  of  worms ;  the  heats  and  night 
dews  may,  perhaps,  contribute  to  this  speedy  decay. 
Melons,  for  the  same  reason,  are  rarely  eatable  ;  they 
have  but  a  moment  of  maturity  j  which  passes  so  rapidly 
that  it  is  with  difficulty  sei'^ed.  Mater  melons  are 
eveiy  where  reared,  and  in  some  provinces  are  excellent. 
Apricots,  apples,  and  pears,  are  in  tolerable  plenty  in 
the  neighbourhood  of  Fez  and  Mequinez,  where  water 
is  less  scaree  and  the  climate  more  temperate.  But  in 
the  plain,  which  extends  along  the  western  coast,  these 
delicate  fruits  are  very  Indifferent,  have  less  juice  or  taste, 
and  the  peaches  there  do  not  ripen.  The  tree  called 
the  prickly  pear,  or  the  Barbary  fig,  is  plentifully 
found  In  the  empire  of  Moroceo  ;  and  is  planted  round 
vineyards  and  gardens,  because  its  thick  and  thorny 
leaves,  which  are  wonderfully  prolific,  form  impene¬ 
trable  hedges.  'From  tl^se  leaves  a  fruit  is  produced, 
covered  with  a  thorny  skin,  that  must  be  taken  ofl’  with 
care.  This  fruit  is  mild,  and  full  of  very  hard,  small 
kernels.  The  olive  is  everywhere  found  along  the  coast, 
but  particularly  to  the  south. 

In  the  province  of  Suz,  between  the  25th  and  30th 
degrees,  the  inhabitants  have  an  almond  harvest,  which 
varies  little  because  of  the  mildness  of  the  climate  j  but 
the  fruit  is  small,  for  which  reason  they  take  little  care 
of  the  trees,  and  they  degenerate  with  time.  The  palm- 
tree  Is  common  In  the  southern  provinces  of  Morocco  j 
but  dates  ripen  there  with  difficulty,  and  few  are  good 
except  in  the  province  of  Suz  and  toward  Tafilet.  On 
the  coast  of  Sallee  and  Mamora  there  are  forests  of  oak, 
which  produce  acorns  near  two  inches  long.  They 
taste  like  chesnuts,  and  are  eaten  raw  and  roasted.  Salt 
abounds  in  the  empire,  and  in  some  places  on  the  coast 
requires  only  the  trouble  of  gathering.  Independent 
of  the  salt  pits  formed  by  the  evaporation  of  the  soft 
water,  there  are  pits  and  lakes  in  the  country  whence 
great  quantities  are  obtained.  It  is  carried  even  as 
far  as  T'ombut,  whence  it  passes  to  the  interior  parts  of 
Africa. 

The  Moors  cultivate  t^elr  lands  only  In  proportion 
to  their  wants  ;  hence  two-thirds  of  the  empii-e  at  least 
lie  Avaste.  Here  the  doum,  that  is,  the  fan  or  wild  palm 


tree,  grows  ill  abundance:  and  from  which  tliose  people,  Morocco, 
Avhen  necessity  renders  them  industrious,  find  gi'eat  ad-  — y— 
vantage.  The  shepherds,  mule-drivers,  camel-drivers, 
and  travellers,  gather  tfie  leaves,  of  which  they  make 
mats,  fringes,  baskets,  hats,  shoaris  or  large  wallets  to 
carry  corn,  twine,  ropes,  girths,  and  covers  for  their 
pack  saddles.  This  plant,  with  which  also  they  heat 
their  ovens,  produces  a  mild  and  resinous  fruit  that  rl- 
,pens  in  September  and  October.  It  is  in  form  like  the 
raisin,  contains  a  kernel,  and  is  astringent  and  very  pro¬ 
per  to  temper  and  counteract  the  eflects  of  the  watery 
and  laxative  fruits,  of  Avhich  these  people  in  summer 
make  an  immoderate  use.  jj 

Unacquainted  with  the  sources  of  wealth  of  Avhich  Mines, 
their  ancestors  rvere  possessed,  the  Moors  pretend  there 
are  gold  and  silver  mines  in  the  empire,  which  the  em¬ 
perors  Avill  not  permit  to  be, worked,  lest  their  subjects 
should  thus  find  means  to  shake  ofl  their  yoke.  It  is 
not  improbable  but  that  the  mountains  of  Atlas  may 
contain  unexplored  riches  j  but  there  is  no  good  proof 
that  they  have  ever  yielded  gold  and  silver.  Theie  are 
kiwwvn  iron  mines  in  the  south  j  but  the  working  ot 
them  has  been  found  so  expensive,  that  the  natives  would 
rather  use  Imported  iron,  notwithstanding  the  heavy 
duty  it  pays,  by  which  its  price  is  doubled.  There  are 
copper  mines  in  the  neighbourhood  ot  Santa  Cruz, 
which  arc  not  only  sufficient  for  the  small  consumption 
of  the  empire,  where  copper  is  little  used,  but  are  also 
an  object  of  exportation,  and  w'ould  become  much  more 
so  Avere  the  duties  less  Immoderate.  ,  j. 

Neither  the  elephant  nor  the  rhinoceros  is  to  be  found  Animals, 
'either  in  this  or  the  other  states  of  Barbary  j  but  the 
deserts  abound  Avith  Hons,  tigers,  leopards,  hyanas,  and 
monstrous  serpents.  The  Barbary  horses  Avere  formerly 
verv  valuable,  and  thought  equal  to  the  Arabian. 

Though  the  breed  is  noAV  said  to  be  decayed,  yet 
some  very  fine  ones  are  occasionally  iinjiorted  into  Eng¬ 
land.  Camels  and  dromedaries,  asses,  mules,  and  kum- 
rahs  (a  most  serviceable  creature,  begot  by  an  ass  upon 
a  coAv),  are  their  beasts  of  burden.  Their  cows  are 
but  Small,  and  barren  of  milk.  Their  sheep  yield  but 
indid’erent  fleeces,  but  are  very  large,  as  arc  their  goats. 

Bears,  porcupines,  foxes,  apes,  hares,  rabbits,  ferrets, 

Aveasels,  moles,  chameleons,  and  ail  kinds  of  reptiles,  arc 
found  here.  Partridges  and  quails,  eagles,  liaAvks,  and 
all  kinds  of  Avild  foAvl,  are  frequent  on  the  coast.  13 

The  principal  mountains  form  the  chain  Avhich  goes  Mouiuain; 
under  the  name  of  Momit  Atlas,,  and  runs  the  Avhoie^‘=- 
length  of  Barbary  from  east  to  AVest,  passing  through 
Morocco,  and  abutting  upon  that  ocean  AvhIch  separates 
the  eastern  from  the  AVestern  continent,  and  is  from  this 
mountain  called  the  Atlantic  Ocean.  See  Atlas.  Hie 
principal  rivers,  besides  the  Malva  or  Mulvya  above 
mentioned,  Avhich  rises  in  the  deserts,  and  running  from 
south  to  north  divides  Morocco  from  the  kingdom  of 
Algiers,  are  the  Suz,  Ommirabih,  Babbata,  Larache, 

Darodt,  Sebon,  Ciueron,  and  Tensift,  which  rise  in 
Mount  Atlas,  and  fall  into  the  Atlantic  ocean. 

The  traffic  of  the  empire  by  land  is  either  Avrth  Ara- inland 
bla  or  Ncgroland :  to  Mecca,  they  send  caravans,  con-truflic. 
sisting  of  several  thousand  camels,  horses,  and  mules, 
tAvice  every  year,  partly  for  traffic,  and  partly  on  a 
religious  account for  numbers  of  pilgrims  take  that 
opportunity  of  paying  their  devotions  to  their  great 
prophet.  The  goods  they  carry  to  the  east  arc  Avoollen 
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manufactures,  leather,  iiuligo,  cochineal,  and  ostrich 
feathers  j  and  they  bring  hack  from  thence,  silk, 
muslins,  and  drugs.  By  .their  caravans  to  Negroland, 
they  send  salt,  silk,  and  woollen  manufactui’es,  and 
bring  back  gold  and  ivory  in  return,  but  chiefly  ne¬ 
groes. 

The  caravans  always  go  strong  enough  to  defend  them¬ 
selves  against  the  wild  Arabs  in  the  deserts  of  Africa 
and  Asia  j  though,  notwithstanding  all  their  vigilance, 
some  of  the  stragglers  and  baggage  often  fall  into  their 
hands  ;  they  arc  also  forced  to  load  one-half  of  their 
camels  with  water,  to  prevent  their  perishing  with 
drought  and  thirst  in  those  inhospitable  deserts.  And 
there  is  still  a  more  dangerous  enemy,  which  is  the'  sand 
itself :  when  the  winds  rise,  the  caravan  is  jicrfectly 
blinded  with  dust ;  and  there  have  been  instances  both 
in  Africa  and  Asia,  where  whole  caravans,  and  even 
armies,  hare  been  buried  alive  in  tire  sands. 

The  natives  have  hardly  airy  trading  vessels,  but  are 
seldom  without  some  corsairs.  These,  and  European 
merchant  ships,  bring  them  whatever  they  want  from 
abroad  ;  as  linen  and  woollen  cloth,  stuffs,  iron  wrought 
and  unwrought,  arms,  gunpowder,  lead  and  the  like  ; 
for  which  they  take  in  return,  copper,  wax,  hides, 
Morocco  leather,  wool  (which  is  very  fine),  gums, 
soap,  dates,  almonds  and  other  fi-ults.  The  duties  paid 
by  the  English  in  the  ports  of  Morocco  are  but  half 
those  paid  by-  other  Europeans.  It  is  a  general  obser¬ 
vation,  that  no  nation  is  fond  of  trading  with  these 
states,  not  only  on  account  of  their  capricious  despotism, 
but  the  villany  of  their  individuals,  both  natives  and 
Jews,  many  cf  whom  take  all  opportunities  of  cheating, 
and  when  detected  arc  seldom  punished. 

The  land  forces  of  the  emperor  of  IMorocco  consist 
principally  of  black  troops,  and  some  few  white  j 
amounting  altogether  to  an  army  of  about  56,000  men 
upon  the  establishment,  two-thirds  of  which  arc  cavalry. 
This  establishment,  however,  upon  occasion,  admits  of  a 
considerable  increase,  as  everv  man  is  supposed  to  be  a 
soldier,  and  when  called  upon  is  obliged  to  act  in  that 
capacity.  About  6000  cf  the  standing  forces  form  the 
emperor’s  body  guard,  and  aro  always  kejjt  near  his 
person  j  the  remainder  are  cjuartcred  in  the  difl’erent 
towns  of  the  empire,  and  are  under  the  charge  of  the 
bashaivo  of  the  provinces.  'I  hey  are  all  clothed  by  the 
emperor,  and  receive  a  trifling  pay  ;  but  their  chief  de¬ 
pendence  is  on  plunder,  which  they  have  fre(|uent  op¬ 
portunities  of  acquiring. 

The  black  troops  are  naturally  of  a  very  fiery  dispo¬ 
sition,  capable  of  enduring  great  fatigue,  hunger,  thirst, 
and  everv  difficulty  to  which  a  military  life  is  expo.sed. 
They  appear  well  calculated  for  skirmishing  parties,  or 
for  the  purpose  of  harassing  an  enemy  j  but  were  they 
obliged  to  undergo  a  regular  attack,  from  their  total 
want  of  discipline  they  would  soon  Ir‘  routed.  In  all 
their  manoeuvres  they  have  no  notion  whatever  of  oialer 
and  regularity,  but  have  altogether  more  the  appear¬ 
ance  of  a  rabble  than  of  an  army. 

The  emperor’s  navy  consists  of  about  15  small  fri¬ 
gates,  a  few  xebecks,  and  between  20  and  30  row-gal- 
leys.  'Hie  whole  is  commanded  by  one  admiral  j  but 
as  these  vessels  arc  principally  ii.sed  for  the  juirposcs  of 
piracy,  ^ey  seldom  unite  in  a  fleet.  I'he  niimlKT  of 
the  seiscicn  in  service  is  computed  at  6000. 


Tlie  coins  of  this  empire  arc  a  fluce,  a  blanquil,  and  Morocco, 
ducat.  The  fluce  is  a  small  copper  coin,  20  whereof '  ■  ‘ 

make  a  blanquil,  of  the  value  of  twopence  sterling.  .  *9 
The  blanquil  is  of  silver,  and  the  ducat  of  gold,  not 
unlike  that  of  Hungary,  and  worth  about  nine  shillings. 

Both  these  pieces  are  so  liable  to  be  clipped  and  filed  , 

by  the  Jews,  that  the  Moors  always  carry  scales  in  their 
pockets  to  weigh  them  ;  and  when  they  are  found  to  be 
much  diminished  in  their  weight,  they  are  recoined  by 
the  Jews,  who  are  masters  of  the  mint,  by  which  they 
gain  a  considerable  profit ;  a.s  they  do  also  by  exchan¬ 
ging  the  light  pieces  for  those  that  are  full  weight. 
7\Ierchants  accounts  are  kept  in  ounces,  ic  of  which 
make  a  ducat ;  but  in  payments  to  the  government,  it 
is  said  they  reckon  17  one-half  for  a  ducat.  10 

With  respect  to  religion,  the  inhabitants  of  Morocco  Itcli^on 
are  Mohammedans,  of  the  sect  of  All  j  and  have  a“**^ 
mufti  or  high-priest,  who  is  also  the  supreme  civil  ma¬ 
gistrate,  and  the  last  resort  in  all  causes  ecclesiastical 
and  civil.  They  have  a  great  veneration  for  their  her¬ 
mits,  and  for  Idiots  and  madmen  ;  as  well  as  for  those 
who  by  their  tricks  have  got  the  reputation  of  wiz- 
zards  :  all  whom  they  look  upon  as  inspired  persons, 
and  not  only  honour  as  saints  while  they  live,  but 
build  tombs  and  chapels  over  them  when  dead  j  which 
places  are  not  only  religiously  visited  by  their  devotees 
far  and  near,  but  are  esteemed  inviolable  sanctuaries 
for  all  sorts  of  criminals  except  in  cases  of  treason. 

Notwitlistanding  the  natives  are  zealous  Mohamme¬ 
dans,  they  allow  foreigpiers  the  fi’ee  and  open  profes¬ 
sion  of  their  religion,  and  their  very  slaves  have  their 
priests  and  chapels  in  the  capital  city  j  though  it  must 
be  owned  that  the  Christian  slaves  arc  here  treated  n 
with  the  utmost  cruelty.  Here,  as  jin  all  other  Mo-  Laws, 
hammedan  courttries,  the  Alcoran  and  their  comments 
upon  it  aie  their  only  written  laws  ;  and  though  in 
some  instances  their  cadis  and  other  civil  magistrates 
are  controlled  by  the  arbitrary  determinations  of  their 
princes,  bashaws,  generals,  and  military  officers,  yet 
the  latter  have  generally  a  vciy  great  deference  and 
regard  for  their  laws.  Murder,  theft,  and  adultery, 
are  commonly  punished  with  death  :  and  their  punish¬ 
ments  for  other  crimes,  jiarticularly  tliosc  against  the 
state,  are  very  cruel  j  as  impaling,  dragging  the  prison¬ 
er  through  the  streets  at  a  mule’s  heel."  till  all  his  flesh 
is  torn  ofl',  throwing  him  from  a  high  tower  upon  iron 
hooks.  5  1 

'Hie  inhabitants  of  the  empire  of  .^forocco,  know  n 
by  the  name  of  Moors,  are  a  mixture  of  .\rabian  pirg*'of'Mo. 
African  nations  formed  into  tribes  ;  with  the  origin  rocco. 
of  wliom  we  are  but  imperfectly  acquainted.  I  iiese 
tribe.s,  each  strangers  to  the  othdr,  and  ever  divided  by 
traditional  hatred  or  prejudice,  seldom  mingle.  It  seems 
probable  that  m.ost  of  the  casts  who  occupy  the  provin¬ 
ces  of  Morocco  have  been  rc])Ulscd  from  the  eastern  to 
the  west!  ni  Africa,  during  those  diflerent  reiolutions 
by  which  this  part  of  the  world  has  laen  agitated  ;  that 
thev  have  followed  the  standard  of  their  chiefs  whose 
names  tin  v  have  presirvcd;  and  that  by  these  they, 
a-,  well  as  the  countrie-.  tiuy  inhabit,  arc  dlstingtiished. 

At  present  these  tribc^  arc  called  nifi/ts  or  ciihilts, 
from  the  .\rabic  word  kolu  ila  ;  and  they  arc  so  nume¬ 
rous,  that  it  is  impossible  to  have  a  know  ledge  of  them 
all. 
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The  native  subjects  of  the  empire  of  Morocco  may 
be  divided  Into  two  principal  classes  j  the  Brebes  and 
the  Moors. 

The  etymology  of  the  name,  and  the  origin  of  the 
people,  of  the  first  class,  are  equally  unknown.  Like 
the  Moors,  at  the  time  of  the  invasion  by  the  Arabs, 
they  may  have  adopted  the  Mahometan  religion,  wliich 
is  consonant  to  their  manners  and  principal  usages  ;  but 
they  are  an  ignorant  people,  and  observe  none  of  the 
precepts  of  that  religion,  but  the  aversion  it  enjoins 
against  other  modes  of  worship. 

Confined  to  the  mountains,  the  Brebes  preserve  great 
animosity  against  the  Moors,  whom  they  confound  with 
the  Arabs,  and  consider  as  usurpers. — They  thus  con¬ 
tract  in  their  retreats  a  ferocity  of  mind,  and  a  strength 
of  body,  which  makes  them  more  fit  for  war  and  every 
kind  of  labour  than  the  Moors  of  the  plain  in  general 
The  independence  they  boast  of  gives  even  a 
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greater  degree  of  expression  to  their  countenance.  The 
prejudices  of  their  religion  make  them  submit  to  tlie 
authority  of  the  emperors  of  Morocco  ;  but  they  throw 
off  the  yoke  at  their  pleasure,  and  retire  into  the  moun¬ 
tains,  where  It  is  difficult  to  attack  or  overcome  them. 
The  Brebes  have  a  language  of  their  own,  and  never 
marry  but  among  each  other.  They  have  tribes  or  ca- 
files  among  them  who  are  exceedingly  powerful  both 
by  their  number  and  courage. 

The  Moors  of  tlie  plains  may  be  distinguished  into 
those  who  lead  a  pastoral  life,  and  those  who  inhabit 
the  cities. 

The  former  live  in  tents  ;  and  that  they  may  allow 
ofthecoun- ground  a  year’s  rest,  they  annually  change  the 
place  of  their  encampments,  and  go  in  search  of  fresh 
pasturage  j  but  they  cannot  take  this  step  without  ac¬ 
quainting  their  governor.  Like  the  ancient  Arabs, 
they  are  entirely  devoted  to  a  pastoral  life  :  their  en¬ 
campments,  which  they  call  douchars,  are  composed  of 
several  tents,  and  form  a  crescent  j  or  they  are  ranged 
in  two  parallel  lines,  and  their  flocks,  when  they  return 
from  pasture,  occupy  the  centre. 

The  tents  of  the  Moors,  viewed  in  front,  are  of  a 
conical  figure  ;  they  are  from  8  to  10  feet  high,  and 
from  20  to  25  feet  long  •,  like  those  of  high  antiquity, 
they  resemble  a  boat  reversed.  They  are  made  of 
cloth  composed  of  goats  and  camel’s  hair,  and  the  leaves 
of  the  wild  palm,  by  which  they  are  rendered  impervi¬ 
ous  to  water  •,  but  at  a  distance  their  black  colour  gives 
them  a  very  disagreeable  look. 

The  Moors,  when  encamped,  live  In  the  greatest 
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pie  way  of  simplicity,  and  exhibit  a  faithful  picture  of  the  inhabi- 
life.  tants  of  the  earth  In  the  first  ages  of  the  world.  The 

nature  of  iheir  education,  the  temperature  of  the  cli¬ 
mate,  and  the  rigour  of  the  government,  diminish  the 
wants  of  the  people,  who  find  in  their  plains,  in  the 
milk  and  wool  of  their  flocks,  every  thing  necessary  for 
food  and  clothing.  Polygamy  is  allowed  among  them  ; 
a  luxury  so  far  from  being  injurious  to  a  people  who 
have  few  wants,  that  it  is  a  great  convenience  in  the 
economy  of  those  societies,  because  the  women  are  in¬ 
trusted  with  the  whole  care  of  the  domestic  manage¬ 
ment.  In  their  half-closed  tents,  they  are  employed  in 
tions  of  the  milking  the  cows  for  daily  use  •,  and  when  the  milk 
women,  abounds,  in  making  butter,  in  picking  their  corn,  their 
barley,  and  pulse,  and  grinding  their  meal,  which  they 
do  daily  In  a  mill  composed  of  two  stones  about  18 
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inches  in  diameter,  the  uppermost  having  a  handle,  and  Moi 
turning  on  an  axis  fixed  in  the  under  one  :  they  make 
bread  likewise  every  day,  which  they  bake  between 
two  earthen  plates,  and  often  upon  the  ground  after  it 
has  been  heated  by  fire.  Their  ordinary  food  is  the 
cooscoosoo ;  which  is  a  paste  made  with  their  meal  in 
the  form  of  small  grains  like  Italian  paste.  This  coos¬ 
coosoo  is  dressed  in  the  vapour  of  boiling  soup,  in  a  hol¬ 
low  dish  perforated  with  many  small  holes  in  the  bot¬ 
tom,  and  the  dish  is  enclosed  in  a  kettle  where  meat  is 
boiled ;  the  cooscoosoo,  which  is  in  the  hollow  dish, 
grows  gradually  soft  by  the  vapour  of  the  broth,  with 
which  it  is  from  time  to  time  moistened.  This  simple 
food  is  very  nourishing,  and  even  agreeable  when  one 
has  got  the  better  of  the  prejudices  which  every  nation 
entertains  for  its  own  customs.  The  common  people 
eat  it  with  milk  or  butter  indifferently  j  but  those  of 
higher  rank,  such  as  the  governors  of  provinces  and 
lieutenants,  who  live  in  the  centre  of  the  encampments, 
add  to  it  some  succulent  broth,  made  with  a  mixture 
of  mutton,  poultry,  pigeons,  or  hedgehogs,  and  then 
pour  on  it  a  sufficient  quantity  of  fresh  butter. 

The  women  in  their  tents  spin  wool,  and  weave  it 
into  cloth  on  looms  suspended  the  whole  length  of  the 
tent.  Each  piece  is  about  five  ells  long,  and  one  and 
a  half  broad  ;  it  is  neither  dressed  nor  dyed,  and  it  has 
no  seam  ;  they  wash  it  when  it  is  dirty  j  and  as  it  is  the 
only  habit  of  the  Moors,  they  wear  it  night  and  day. 

It  is  called  haiek,  and  is  the  true  model  of  the  ancient 
draperies.  ^ 

The  Moors  of  the  plain  wear  nothing  but  their  Dres 
woollen  stuff  j  they  have  neither  shirts  nor  drawers. 
Linen  among  these  people  is  a  luxury  known  only  to 
those  of  the  court  or  the  city.  The  whole  wardrobe  of 
a  country'  Moor  in  easy  circumstances  consists  iu  a  haick 
for  winter,  another  for  summer,  a  red  cap,  a  hood,  and 
a  pair  of  slippers.  The  common  people  both  in  the 
country  and  in  towns  wear  a  kind  of  tunic  of  woollen 
cloth,  white,  gray,  or  striped,  which  reaches  to  the 
middle  of  the  leg,  with  great  sleeves  and  a  hood  ;  it  re¬ 
sembles  the  habit  of  the  Carthusians.  ^ 

The  women’s  dress  in  the  country  Is  likewise  confin¬ 
ed  to  a  haick,  which  covers  the  neck  and  the  shoul¬ 
ders,  and  is  fastened  with  a  silver  clasp.  The  orna¬ 
ments  they  are  fondest  of  are  ear  rings,  which  are  ei¬ 
ther  in  the  form  of  rings  or  crescents,  made  of  silver, 
bracelets,  and  rings  for  the  small  of  the  leg  j  they  wear 
these  trinkets  at  their  most  ordinary  occupations  ;  less 
out  of  vanity  than  because  they  are  unacquainted  with 
the  use  of  caskets  or  cabinets  for  keeping  them.  They 
also  wear  necklaces  made  of  coloured  glass  beads  or 
cloves  strung  on  a  cord  of  silk. 

The  Moors  consider  their  wives  less  in  the  light  tff 
companions  tlian  in  that  of  slaves  destined  to  labour. 
Except  in  the  business  of  tillage,  they  are  employed 
in  every  servile  operation  j  nay,  in  some  ot  the  poorer 
quarters  a  woman  is  often  seen  yoked  in  a  plough  along 
with  a  mule,  an  ass,  or  some  other  animal.  M  hen  the 
Moors  remove  their  douchars,  all  the  men  seat  them¬ 
selves  in  a  circle  on  the  ground and  with  their  elbows 
resting  on  their  knees,  pass  the  time  in  conversation, 
while  the  women  strike  the  tents,  fold  them  up  into 
bundles,  and  place  them  on  the  backs  of  their  camels 
or  oxen.  The  old  women  are  then  each  loaded  with 
a  parcel,  and  the  young  carry  the  children  on  their 

shoulders 
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Morocco,  shoulders  suspended  In  a  cloth  girt  round  their  bodies. 
v~“-'  In  the  more  southern  parts  the  women  are  likewise  em¬ 
ployed  In  the  care  of  the  horses :  the  husband,  who  in 
these  climates  Is  always  a  de.spot,  issues  his  orders,  and 
2S  seems  only  made  to  be  obeyed. 

Marriages,  The  marriage  ceremonies  of  the  Aloors  that  live  In 
tents  pretty  much  resemble  those  of  the  same  people 
that  live  in  the  cities.  In  the  douchars  they  are  gene¬ 
rally  most  brilliant  and  gay  j  the  strangers  that  pass 
along  are  invited,  and  made  to  contribute  to  the  feast  j 
but  this  is  done  more  from  politeness  than  from  any 
■mercenary  motive. 

The  tribes  oi  the  plain  generally  avoid  mixing  by 
marriage  with  one  another:  the  prejudices  that  divide 
these  people  are  commonly  perpetuated;  or,  if  they 
are  partially  healed,  they  never  fail  to  revive  upon 
trifling  occasions,  such  as  a  strayed  camel,  or  the  pre¬ 
ference  of  a  pasture  or  a  well.  Marriages  have  some¬ 
times  taken  place  among  them,  that,  so  far  from  ce¬ 
menting  their  dlfterences,  have  occasioned  the  most  tra¬ 
gical  scenes.  Husbands  have  been  known  to  murder 
their  wives,  and  women  their  husbands,  to  revenge  na¬ 
tional  quarrels. 

Parents  are  not  encumbered  with  their  children, 
however  numerous  they  may  be,  for  they  are  very  early 
employed  in  domestic  affairs  ;  they  tend  the  flocks, 
they  gather  wood,  and  they  assist  in  ploughing  and 
reaping.  In  the  evening,  when  they  return  from  the 
field,  all  the  children  of  the  douchar  assemble  in  a  corn- 
noon  tent,  where  the  iman,  who  himself  can  hardly 
spell,  makes  them  read  a  few  sentences  from  the  Koran 
written  on  boards,  and  instructs  them  in  their  religion 
by  the  light  of  a  fire,  made  of  straw,  of  bushes,  and 
cow  dung  dried  in  the  sun.  As  the  heat  is  very  great 
in  the  inland  parts  of  the  country,  children  of  both  sexes 
*9  go  quite  naked  till  the  age  of  nine  or  ten. 

Entertain-  The  douchars  dispersed  over  the  plains  are  always  in 
mcDt  of  the  neighbourhood  of  some  rivnlet  or  spring,  and  they 
fc-arellers.  ^re  a  kind  ef  inns  for  the  reception  of  travellers.  There 
is  generally  a  tent  erected  for  their  use,  if  they  have 
not  brought  one  along  with  them,  where  they  are  ac¬ 
commodated  with  poultry,  milk,  and  eggs,  and  with 
whatever  is  necessary  for  their  horses.  Instead  of  wood 
for  fuel,  they  have  the  cow  dung,  which,  when  mixed 
with  charcoal,  makes  a  very  brisk  fire.  A  guard  is 
always  set  on  the  tents  of  travellers,  especially  if  they 
are  Kuropeans,  because  the  opinion  of  their  wealtli 
might  tempt  the  avidity  of  the  Moors,  who  are  natural¬ 
ly  inclined  to  thieving. 

Mith  respect  to  the  roads,  a  vei-y  judicious  policy 
is  established,  which  is  adapted  to  the  character  of  the 
Moors,  and  to  their  manner  of  life.  The  douchars  are 
responsible  tor  robberies  committed  in  their  neighbour¬ 
hood  and  in  siglit  of  their  tents  :  they  are  not  only 
obliged  to  make  restitution,  but  it  gives  the  sovereign 
a  pretence  lor  exacting  a  contribution  proportioned  to 
the  abilities  of  the  douchar.  In  order  to  temper  the 
rigour  of  this  law,  they  are  made  re.sponsible  only  for 
such  robberies  as  are  committed  during  the  day  ;  those 
that  happen  after  sunset  are  not  imputed  to  tinm,  as 
th<-y  could  neither  see  nor  prevent  them  :  on  this  ac¬ 
count,  people  here  travel  only  from  sunrising  to  sun- 
;o  setting. 

Market*.  ^  0  facilitate  the  exchange  of  necessaries,  there  is  In 
the  fields  every  day,  except  Friday,  which  is  a  day  of 
VoL.  Xiv:  Fart  II. 


prayer,  a  public  market  in  the  different  quai-ters  of  Morocee. 
each  province.  The  Moors  of  the  neighbourhood  as- — v— — ' 
semble  to  sell  and  buy  cattle,  corn,  pulse,  dried  fruits, 
carpets,  haicks,  and  in  short  all  the  productions  of 
the  country.  This  market,  which  is  called  Sdc,  re¬ 
sembles  our  fairs.  The  bustle  of  the  people  who  go  and 
come,  gives  a  better  idea  of  the  manner  of  life  of  the 
Moors  than  can  be  had  in  the  cities.  The  alcaides, 
who  command  in  the  neighbourhood,  always  attend 
these  markets  with  soldiers  to  keep  the  peace  ;  as  it 
frequently  happens  that  the  grudges  which  these  tribes 
harbour  against  one  another  break  out  upon  such  occa¬ 
sions  into  open  violence.  31 

The  Moors  who  inhabit  the  cities  differ  from  the  Of  the 
others  only  in  having  a  little  more  urbanity  and 
more  easy  deportment.  Though  they  have  the  same 
origin  with  those  of  the  plains,  they  affect  to  decline  all 
intercourse  with  them.  Some  writers,  without  any 
foundation,  have  given  the  name  of  Arabs  to  the  in¬ 
habitants  of  the  towns,  and  that  of  Moors  to  tho.se  of 
the  plains.  But  the  greater  part  of  the  cities  of  this 
empire  are  more  ancient  than  the  invasion  of  the  Arabs, 
who  themselves  lived  in  tents.  3^ 

Ihe  houses  in  most  of  the  towns  in  this  empire  ap- Their 
pear  at  a  little  distance  like  vaulted  tombs  in  a  church- 
yard  ;  and  the  entrance  into  the  best  of  them  has  but  *" 
a  mean  appearance.  The  rooms  are  generally  on  the 
ground  floor,  and  whitened  on  the  outside.  As  the 
roofs  are  quite  flat,  they  serve  as  verandas,  where  the 
Moorish  women  commonly  sit  for  the  benefit  of  the 
air  ;  and  in  some  places  it  is  possible  to  pa.^^s  nearly  over 
the  whole  town  without  having  occasion  to  descend  in¬ 
to  the  street. 

As  the  best  apartments  arc  all  backwards,  a  stable, 
or  perhaps  something  worse,  is  the  place  to  which  visi¬ 
tors  are  first  introduced.  Upon  entering  the  house, 
the  stranger  is  either  detained  in  this  place,  or  in  the 
sti-cct,  till  all  the  women  are  despatched  out  of  the  w.ay  ; 
he  is  then  allowed  to  enter  a  square  court,  into  which 
four  narrow  and  long  rooms  open  by  means  of  large 
folding  doors,  which,  as  they  have  no  windows,  serve 
likewise  to  introduce  light  into  the  apartments.  I'lic 
court  has  generally  in  its  centre  a  fountain  ;  and  If  it 
is  the  house  of  a  Aloor  of  property,  it  is  floored  with 
blue  and  white  chequered  tiling.  None  of  the  cham¬ 
bers  have  fire  places  ;  and  their  victuals  arc  always 
dressed  in  the  court-yard  in  an  earthen  stove  heated  w  ith 
charcoal.  When  the  visitor  enters  the  room,  w  here  he 
is  received  by  the  m.aster  of  the  bouse,  he  finds  him  sit¬ 
ting  cross-legged  and  barefooted  on  a  mattress,  covered 
with  fine  white  linen,  and  placed  on  the  floor  or  else  on 
a  common  mat.  This,  with  a  narrow  pii-ec  of  carpet¬ 
ing,  Is  in  general  the  only  furniture  lie  will  m«cC  with 
in  Moorish  bouses,  though  they  arc  not  destitute  of 
other  ornaments. 

'i'lic  wardrobe  of  the  inh.abitants  of  cities  is  but  little  Drcstui'tho 
diflerent  from  that  of  tho-e  who  live  in  tents. —  Like  the  mtn. 
latter,  they  have  a  haick,  and  a  hood  more  or  U‘<s  fine, 

.nxl  have  also  a  hood  of  coarse  F.uropran  cloth  of  dark 
blue  for  the  winter.  M  hat  f.irlher  distinguishe:  them 
from  the  country  Moors  is,  ihat  they  wr.ir  a  ->hlrt  and 
linen  drawers,  and  an  upper  garment  of  cotton  in  sum¬ 
mer,  and  of  cloth  in  wint<r,  whioh  they  call  a  laftan. 

The  white  or  blue  hood,  (he  purpose  of  which  -eims  to 
be  to  guard  against  bad  weather,  and  which  is  called 
3  f*  birnuf, 
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Moroeco.  hernus,  is  likewise  a  ceremonial  part  of  dress  5  wltliout 
v”  '  tvliich,  together  with  sabre  ind  canjer  (or  dagger)  worn 
In  a  bandeller,  persons  of  condition  never  appear  before 

34  the  emperor. 

Drpsofthe  The  Moorish  women  who  live  in  cities  are,  as  In 
ladies.  other  nations,  more  addicted  to  show  and  finery  in  dress 
than  those  of  the  country  j  but  as  they  generally  leave 
the  house  only  one  day  in  the  week,  they  seldom  dress 
themselves.  Not  allowed  to  receive  male  visitors,  they 
remain  in  their  houses  employed  in  their  families,  and 
so  totally  in  deshabile  that  they  often  wear  only  a  shift, 
and  another  coarser  shift  over  the  first,  tied  round  their 
waist,  with  their  hair  plaited,  and  sometimes  with, 
though  often  without,  a  cap.  AVhen  dressed,  they 
wear  an  ample  and  fine  linen  shift,  the  bosom  embroid¬ 
ered  in  gold  5  a  rich  caftan  of  cloth,  stuff,  or  velvet, 
worked  in  gold  j  and  one  or  two  folds  of  gauze,  streak¬ 
ed  with  gold  and  silk,  round  the  head,  and  tied  behind 
SO  as  that  the  fringes,  intermingled  with  their  tresses, 
descend  as  low  as  the  waist ;  to  which  some  add  a  rib¬ 
band  of  about  two  Inches  broad,  worked  in  gold  or 
pearls,  that  encircles  the  forehead  in  form  of  a  diadem. 
Their  caftan  is  bound  round  their  waist  by  a  crimson 
,  velvet  girdle,  embroidered  in  gold,  with  a  buckle  of 

gold  or  silver,  or  else  a  girdle  of  tamboured  stuff,  ma¬ 
nufactured  at  Fez. 

The  women  have  yellow  slippers,  and  a  custom  of 
wearing  a  kind  of  stocking  of  fine  cloth  somewhat  large, 
which  is  tied  below  the  knee  and  at  the  ankle,  over 
which  it  falls  in  folds.  This  stocking  is  less  calculated 
to  show  what  we  call  a  handsome  leg,  than  to  make  it 
appear  thick  ;  for  to  be  fat  is  one  of  the  rules  of  beauty 
among  the  Moorish  women.  To  obtain  this  quality, 
they  take  infinite  pains,  feed  when  they  become  thin  on 
a  diet  somewhat  like  forced  nicat  balls,  a  certain  quan¬ 
tity  of  which  is  given  them  daily  ;  and  in  fine,  the  same 
care  is  taken  among  the  Moors  to  fatten  young  women 

35  as  is  in  Europe  to  fatten  fowls. 

Xegrocs.  The  Negroes,  who  constitute  a  large  proportion  of 
the  emperor’s  subjects,  are  better  formed  than  the 
Moors  ;  and  as  they  are  more  lively,  daring,  and  ac¬ 
tive,  they  are  intrusted  with  an  important  share  in  the 
executive  part  of  government.  They  constitute  in  fact 
the  most  considerable  part  of  the  emperor’s  army,  and 
are  generally  appointed  to  the  command  of  provinces 
and  towns.  This  circumstance  naturally  creates  a  jea¬ 
lousy  between  them  and  the  Moors,  the  latter  consider¬ 
ing  the  negroes  as  usurpers  of  a  power  which  they  have 
no  right  to  assume.  Besides  those  negroes  which  form 
the  emperor’s  army,  there  are  a  great  many  others  in 
tl)e  country,  who  either  are  or  have  been  slaves  to  pri¬ 
vate  Moors  ;  every  Moor  of  consequence,  indeed,  has 
bis  proportion  of  them  in  his  service.  To  the  disgrace 
of  Europe,  the  Moors  tr  -at  their  slaves  with  humanity, 
employing  them  in  looking  after  their  gardens,  and  in 
the  domestic  duties  of  their  houses.  They  allow  them 
to  marry  among  themselves ;  and  after  a  certain  num¬ 
ber  of  years,  spontaneously  present  them  with  the  in¬ 
valuable  boon  of  liberty.  They  soon  are  initiated  in 
the  Mahometan  persuasion,  though  they  sometimes  in¬ 
termix  with  it  a  few  of  their  original  snperstitious  cus¬ 
toms.  In  every  other  respect  they  copy  the  dress  and 
3<>  manners  of  the  Moors. 

Among  the  inhabitants  of  Morocco  there  Is  ano- 
°  ■  ther  class,  of  whorii  we  must  riot  omit  to  make  men¬ 


tion.  These  are  the  Renegadoes,  or  foreigners,  who  jforoccoi 
have  renounced  their  religion  for  the  faith  of  Maho- 
met.  Of  these  there  are  a  great  number  who  have 
been  originally  Jews  :  they  are  held  in  little  estimation 
by  the  Moors  •,  and  w’ould  be  held  in  abhorrence  by 
the  Jews,  if  they  durst  freely  express  their  aversion. 

The  families  of  these  apostates  are  called  Too/woc^A; 
not  having  at  any  time  married  with  the  Moors,  they 
still  preserve  their  ancient  characteristics,  and  are 
known  almost  at  sight  to  be  the  progeny  of  those  who 
formerly  embraced  the  Mahometan  religion.  The 
Christian  renegadoes  are  but  few  j  and  generally  are  fu¬ 
gitive  peculators  of  Spain,  or  men  fallen  from  power,, 
who  because  of  their  misconduct,  or  in  despair,  quit  one 
unfortunate  situation  for  another  much  more  deplorable.  gy 

The  Jetvs  w’ere  formerly  very  numerous  in  this  em- Jewt. 
pire.  After  being  proscribed  in  Spain  and  Portugal, 
multitudes  of  them  passed  over  to  Morocco,  and  spread 
themselves  through  the  towns  and  over  the  country. 

By  the  relations  they  themselves  give,  and  by  the  ex¬ 
tent  of  the  places  assigned  them  to  dwell  in,  it  would 
appear  there  were  more  than  30,000  families,  of  whom 
at  present  there  is  scarcely  a  residue  of  one-twelfth  j  the 
remainder  either  having  changed  their  religion,  sunk 
under  their  sufi’erings,  or  fled  from  the  vexations  they 
endured,  and  the  arbitrary  taxes  and  tolls  imposed  upon 
them.  The  Jews  possess  neither  lands  nor  gardens,  nor 
can  they  enjoy  their  fruits  in  tranquillity  :  they  must 
wear  only  black  ;  and  are  obliged,  Avhen  they  pass  near 
mosques,  or  through  streets  in  which  there  are  sanc¬ 
tuaries,  to  walk  barefoot.  The  lowest  among  the  Moors 
in)agines  he  has  a  right  to  ill-treat  a  Jew  ;  nor  dares 
the  latter  defend  himself,  because  the  Koran  and  the 
judge  aie  always  in  favour  of  the  Mahometan. — Not¬ 
withstanding  this  state  of  oppression,  the  Jews  have  ma¬ 
ny  advantages  over  the  Moors  :  they  better  understand 
the  spirit  of  trade  ;  they  act  as  agents  and  brokers,  and 
profit  by  their  own  cunning  and  the  ignorance  of  the 
Moors. 

The  Moors,  who  derive  their  language  and  religion  state  of 
from  the  Arabs,  seem  not  in  any  manner  to  have  par- knowledge 
ticipated  of  their  knowledge.  United  and  confound- 
ed  as  those  of  Morocco  have  been  rvith  the  Moors  of 
Spain,  the  latter  of  whom  cultivated  the  arts  and  gave 
birth  to  Avcrrocs,  and  many  other  great  men,  the 
Moors  of  this  entpire  have  preserved  no  traces  of  the 
genius  of  their  ancestors.  They  have  no  conception  of 
the  speculative  sciences.  Education  consists  merely  in 
learning  to  read  and  write  j  and  as  the  revenues  of  the 
learned  are  derived  from  these  talents,  the  priests  and 
talbes  among  them  are  the  sole  depositories  of  thus  much 
know'ledge  :  the  children  of  the  Moors  are  taught  in 
their  schools  to  read  and  repeat  some  sixty  lessons,  se¬ 
lected  from  the  Koran,  which  for  the  sake  of  economy 
are  written  upon  small  boards. 

The  Moors  who  formerly  inhabited  Spain  gave  great 
application  to  physic  and  astronomy  5  and  they  have 
left  manuscripts  behind  them  which  still  remain  monu¬ 
ments  of  their  genius.  The  modern  Moors  are  infinite¬ 
ly  degenerate  5  they  have  not  the  least  inclination  to 
the  study  of  science  j  they  know  the  properties  of  some 
simples  j  but  as  they  do  not  proceed  upon  principle,  and 
are  ignorant  of  the  causes  and  eftects  of  diseases,  they 
generally  make  a  wrong  application  of  their  remedies. 

Their  most  useful  physicians  are  their  talbes,  their  fa- 
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^Imi'cco.  kirs,  anJ 'tlieir  saints,  In  wlwni  they  2)lace  a  supeisti- 
!  tjous  confidence. 

Notwithstanding  the  Moors  liave  occupied  themselves 
little  in  tlie  study  of  astronomy,  tliey  have  been  eager 
after  astrology.  Tins  imaginary  science,  which  made 
so  rapid  a  progress  at  Rome  in  spite  of  the  edicts  of  the 
emperors,  may  be  conceived  to  make  still  greater  ad¬ 
vances  among  a  peoiile  wdiolly  stupid  and  ignorant,  and 
ever  agitated  by  the  dread  of  present  evils,  or  the  liope 
of  a  more  happy  futurity.  Magic,  the  companion  of 
astrology,  has  here  also  found  its  follorvers,  and  is  par¬ 
ticularly  studied  by  the  talbes  in  the  southern  parts, 
who  successfully  use  it  in  Imposing  upon  IMoorish  cre¬ 
dulity'  with  strange  dreams  and  ambiguous  forebodings 
and  prophecies. 

Mafiufac-  The  Moorish  manufactures  are — The  halck,  wlilcii 
tures  and  as  w'as  before  observed,  is  a  long  garment  composed  of 
trades.  white  wool  and  cotton,  or  cotton  and  silk  w'oven  to¬ 
gether,  and  is  used  by  the  Moors  for  the  purpose  of 
covering  theii'  imder  dress  when  they  go  abroad,  which 
they  do  by  totally  rvrapplng  themselves  in  it  in  a  care¬ 
less  but  easy  manner  ;  silk  handkercliiefs  of  a  particu¬ 
lar  kind,  prepared  only  at  Fez ;  silks  checquered  with 
cotton  ;  carpeting,  little  inferior  to  that  of  Turkey ; 
beautiful  matting,  made  of  the  palmetto  or  wild  palm 
tree  •,  paper  of  a  coarse  kind  j  cordovan,  commonly 
■called  Morocco  leather ;  gunpo'wdcr  of  an  inferior  na¬ 
ture  j  and  long-barrelled  muskets,  made  of  Biscay 
iron.  The  Moors  are  unacquainted  with  the  mode 
of  casting  cannon  :  and  therefore  those  few’  which  are 
now  in  the  country  are  obtained  from  Europeans. — 
The  manufacture  of  glass  is  likewise  unknown  to 
them  j  as  indeed  they  make  great  use  of  earthen  ware, 
and  have  few’  or  no  windows  to  their  houses,  this  com¬ 
modity  may  be  of  less  importance  to  them  than  many 
others.  They  make  butter,  by  putting  the  milk  into 
a  goat  skin,  with  its  outward  coat  turned  inwards,  and 
shaking  it  till  the  butter  collects  on  the  sides,  when  it 
is  taken  out  for  use.  From  this  operation  it  proves 
always  full  of  hairs,  and  has  an  insipid  flavour.  'I'lieir 
cheese  consists  merely  of  curds  hardened  and  dried,  and 
has  uniformly’  a  disagreeable  taste.  The  bread  in  some 
-of  the  principal  towns,  particularly  at  Tangier  and 
Sallee,  is  remarkably  good,  but  in  many  other  places 
it  is  coarse,  black,  and  heavy. 

Their  looms,  forges,  ploughs,  carjienters  tools,  &c. 
are  much  upon  the  same  construction  with  the  unim¬ 
proved  instruments  of  the  same  kind  which  are  used 
at  this  time  in  some  parts  of  Europe,  only  still  more 
clumsily  finished.  In  their  work,  they  attend  more 
to  strength  tlian  neatness  or  convenience ;  and,  like  all 
other  ignorant  people,  they  have  no  ide.a  that  what 
they  do  is  c.ipable  of  improvement.  It  is  probable, 
indeed,  that  the  Moors  have  undr-rgone  no  vci’y  material 
change  since  the  I'-volution  in  their  arts  and  sciences, 
which  took  place  soon  after  their  expulsion  from  Spain. 
Prcvloas  to  that  ]M;riod,  it  is  well  known  they  were  an 
enlightened  people,  at  a  time  when  the  greater  part 
of  Kuropt!  was  involved  in  ignorance  and  barbarism  j 
but  ov.’lng  to  the  weakness  and  tyranny  of  their  prinres, 
they  gi'adually  sunk  into  the  veiT  op]>osite  extreme, 
and  inav  now  !;■  considered  as  but  a  few  <legre'e» 
removed  from  a  savage  state. 

'I'heir  mosque  >  or  plac«'s  of  public  worship  are  usuallv 
large  square  buildings,  composed  of  the  .-.ame  materials 
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as  the  houses.  The  building  consists  of  broad  and  ^rorocco. 
lofty  piazzas,  opening  into  a  square  court,  in  a  manner  '  -■  v  "■ 
in  some  degree  similar  to  the  Royal  Exchange  of  Eon- 
don.  In  the  centre  of  the  court  is  a  large  fountain ; 
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ana  a  small  stream  surrounds  the  piazzas,  ■where  the 
IMoors  perform  the  ceremony  of  ablution.  The  court 
and  piazzas  arc  floored  witli  blue  and  white  chequer¬ 
ed  tiling  ;  and  the  latter  are  covered  with  matting, 
upon  w'hich  tlie  Moors  kneel  while  repeating  their 
prayers.  In  the  most  conspicuous  part  of  the  mosque 
fronting  the  east,  stands  a  kind  of  pulpit,  where  the 
talbe  or  priest  occasionally  preaches.  Tlie  Moors  al¬ 
ways  enter  this  jilace  of  worship  barefooted,  leaving 
their  slippers  at  the  door.  On  the  fop  of  the  mosque^ 
is  »  square  steeple  with  a  flag  staff,  whither  at  stated 
hours  the  talbe  ascends,  hoists  a  wliite  flag,  and  calls 
tile  people  to  prayers,  for  they  have  no  bells.  From 
this  high  situation  the  voice  is  heard  at  a  considerable 
distance  5  and  the  talbes  have  a  monotonous  mode 
of  enunciation,  the  voice  sinking  at  the  end  of  evei-v 
short  sentence,  which  in  some  measure  resembles  the 
sound  of  a  bell.  The  moment  the  flag  is  displayed,  every 
person  forsakes  his  employment,  and  goes  to  inaytrs. 

If  tliey  are  near  a  mosque,  they  perform  tlieir  devo¬ 
tions  within  it,  otherwise  immediately  on  the  spot 
Avhere  tliey  happen  to  be,  and  always  with  tlieir  facts 
tow  ards  the  east,  in  honour  of  their  prophet  Maliomet, 
who  it  is  w’ell  known  was  buried  at  Medina. 

Their  Sabbath  is  on  our  Friday,  and  commences 
from  six  o’clock  tlie  preceding  evening.  On  this  day 
tliey  use  a  blue  flag  instead  of  tlie  w  hite  one.  As  it 
has  been  prophesied  that  they  are  to  be  conquered  by 
the  Christians  on  the  Sabbath  day,  the  gates  of  all  tlie 
towns  and  of  the  emperor’s  palaces  .are  shut  when  at 
divine  service  on  that  day,  in  order  to  avoid  being  sur¬ 
prised  during  that  period.  Their  talbes  arc  not  dis¬ 
tinguished  by  any  particular  dress. 

The  Moors  have  three  solemn  devotional  periods  in 
the  course  of  the  year.  The  first,  which  is  named  Aid 
dc  Cahicr,  is  held  in  commemoration  of  the  birth  of 
Mahomet.  It  continues  seven  days;  during  wliich  pe¬ 
riod,  every  person  who  can  afford  tlie  expence  kills  a 
sheep  as  a  sacrifice,  and  divides  it  among  his  friends. 

The  second  is  the  Ramadam.  This  is  held  at  the  sea¬ 
son  when  iMahoinct  disappeared  in  his  flight  from  Mec¬ 
ca  to  .Medina.  Evei-y  man  is  obliged  at  that  period 
to  fast  (that  is,  to  abstain  from  animal  food  from  sun¬ 
rise  to  sunset  each  day)  for  30  days;  at  the  expiration 
of  which  time  a  feast  takes  place,  and  coiitimies  a  week. 

The  third  is  named  Llashorc,  and  is  a  day  set  apait 
by  Mahomet  for  every  pi  rsoii  to  compute  tlie  saliip  of 
his  property,  in  order  for  the  payment  of  vakat,  that 
is,  one-tentli  of  tlieir  income  to  the  poor,  iiiid  other 
pious  uses.  Although  this  feast  only  la-ts  a  single  day, 
yet  it  is  celebrated  with  far  greater  mugnificenre  than 
either  of  the  others. 

The  Moors  compute  time  by  lunar  months,  and 
count  the  days  of  the  week  by  the  fiist,  second,  third, 

&c.  beginning  from  oiir  .Sunday.  'I’hev  use  a  common 
n  ed  for  writing,  and  la-gin  their  manuscripts  iVom  right 
to  left. 

'I'hr  Moors  of  the  empire  of  Morocco,  a-  well  ns  j 
those  to  the  northern  limits  of  Afiieii,  speak  Vnibir  j  :  u,. 
but  thi-.  langimtre  is  cornipted  in  proportion  a-  we  re-.'l*vr». 
tire  laillur  fi-oiii  Asia,  where  it  fii  t  loeik  birth  ;  the 
3  Ci  z  interne.'.'  'u 
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intermixture  which  has  happened  among  the  African 
nations,  and  the  frequent  transmigrations  of  the  Moors, 
during  a  succession  of  ages,  have  occasioned  them  to 
lose  the  purity  of  the  Arabic  language  j  its  pronun¬ 
ciation  has  been  vitiated,  the  use  of  many  words  lost, 
and  other  foreign  words  have  been  introduced  without 
thereby  rendering  it  more  copious  ;  the  pronunciation 
of  the  Africans,  however,  is  softer  to  the  ear  and  less 
guttural  than  that  of  the  Egyptians.  The  language, 
w'hcn  w'ritten,  is  in  eflFect  much  the  same  at  Morocco 
as  at  Cairo,  except  that  there  are  letters  and  expressions 
among  the  Moors  which  differ  from  those  of  the  Orien¬ 
tal  Arabs,  who,  however,  understand  the  Moors  in  con¬ 
versation,  notwithstanding  their  vitiated  manner  of  pro¬ 
nouncing.  They  mutually  read  each  others  writings 
with  some  dlfSculty. 

The  IMoors  are  naturally  of  a  grave  and  pensive  dis¬ 
position,  fervid  in  professions  of  friendship,  but  very 
insincere  in  tlnnr  attachments.  They  have  no  curio¬ 
sity,  no  ambition  of  knowledge  j  an  indolent  habit, 
united  to  the  want  of  mental  cultivation,  renders  them 
perhaps  e%en  more  callous  than  other  unenlightened 
people  to  every  delicate  sensation  •,  and  they  require 
more  than  ordinary  excitement  to  render  them  sensible 
of  pleasure  or  of  pain.  This  languor  of  sentiment  is, 
however,  unaccompanied  with  the  smallest  spark  of 
courage  or  fortitude.  When  in  adversity,  they  mani¬ 
fest  tlie  most  abject  submission  to  their  superiors ;  and 
in  prosperity  their  tyranny  and  pride  are  insupportable. 

Personal  cleanliness  has  been  considered  as  one  of 
those  circumstances  which  serve  to  mark  and  deter¬ 
mine  the  civilization  of  a  people.  It  was  in  vain  that 
Mahomet  enjoined  the  frequency  of  ablution  as  a  re¬ 
ligious  duty  to  the  Moors.  Their  dress,  which  should 
be  white,  is  hut  seldom  washed  ;  and  their  w’hole  ap- 
jiearance  evinces  that  they  perform  this  branch  of  their 
religious  ceremonies  in  hut  a  slovenly  manner.  With 
this  degree  of  negligence  as  to  their  persons,  we  may  be 
justly  surprised  to  find  united  a  most  scrupulous  nicety 
in  their  habitations  and  apartments.  They  enter  their 
chambers  barefooted,  and  cannot  bear  the  slightest  de¬ 
gree  of  contamination  near  the  place  where  they  are 
seated.  This  delicacy  again  is  much  confined  to  the 
insides  of  their  houses.  The  streets  receive  the  whole 
of  their  rubbish  and  filth  ;  and  by  these  means  the 
ground  is  so  raised  in  most  parts  of  the  city  of  Morocco, 
that  the  new  buildings  always  stand  considerably  higher 
than  the  old. 

With  respect  to  the  hours  for  eating,  the  people  of 
this  country  are  remarkably  regular.  Very  soon  after 
daybreak  they  take  their  breakfast,  which  is  generally 
a  composition  of  flour  and  water  boiled  thin,  together 
with  an  herb  which  gives  it  a  yellow  tinge.  The  male 
part  of  the  family  eat  in  one  apartment  and  the  fe¬ 
male  in  another.  The  children  are  not  permitted  to 
cat  with  their  parents,  but  take  their  meals  afterwards 
with  the  servants  ;  indeed  in  most  other  respects  they 
are  treated  exactly  as  servants  or  slaves  by  their  pa¬ 
rents.  The  mess  is  put  into  an  earthen  bowl,  and 
brought  in  upon  a  round  wooden  tray.  It  is  placed 
in  the  centre  of  the  guests,  who  sit  cross-legged  either 
on  a  mat  or  on  the  floor,  and  who  form  a  circle  for  the 
purpose.  Having  previously  washed  themselves,  a 
ceremony  always  performed  before  and  after  meals, 
each  person  with  his  spoon  attacks  vigorously  the 
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howl,  while  they  diversify  the  entertainment  by  eating  Morocee, 
with  it  fruit  or  bread.  At  twelve  o’clock  they  dine, '  ■  —  y***  “ 
performing  the  same  ceremonies  as  at  breakfast.  For 
dinner,  from  the  emperor  down  to  the  peasant,  their 
dish  is  universally  cooscoosoo,  the  mode  of  preparing 
which  has  been  already  described.  The  disli  is  brought 
in  upon  a  round  tray  and  placed  on  the  floor,  round 
which  the  family  sit  as  at  breakfast,  and  with  their  fin¬ 
gers  commit  a  violent  assault  on  its  contents  :  they  are 
at  ihe  same  time,  however,  attended  by  a  slave  or  do¬ 
mestic,  who  presents  them  with  water  and  a  towel  oc¬ 
casionally  to  wash  their  hands.  From  the  want  of  the 
simple  and  convenient  invention  >of  knives  and  forks, 
it  is  not  uncommon  in  this  country  to  see  three  or  four 
people  pulling  to  pieces  the  same  piece  of  meat,  and 
afterwards  with  their  fingers  stirring  up  t’le  paste  or 
cooscoosoo,  of  which  they  often  take  a  whole  handful 
at  once  into  their  mouth.  At  sunset  they  sup  upon  the 
same  dish  5  and  indeed  supper  is  their  principal  meal. 

But  the  common  people  must  content  themselves  with 
a  little  bread  and  fruit  instead  of  animal  food,  and  sleep 
in  the  open  streets.  This  kind  of  existence,  seems  ill 
calculated  to  endure  even  in  an  inactive  state  j  far  more 
severe  must  it  therefore  he  to  tho.se  who  exercise  the 
laborious  employment  of  couriers  in  this  country,  who 
travel  on  foot  a  journey  of  three  hundred  or  four 
hundred  miles,  at  the  rate  of  between  thirty  or  forty 
miles  a-day,  without  taking  any  other  nourishment  than 
a  little  bread,  a  few  figs,  and  some  water,  and  who 
have  no  better  shelter  at  night  than  a  ‘tree.  It  is 
wonderful  with  what  alacrity  and  perseverance  these 
people  perform  the  most  fatiguingjourneys  at  all  seasons 
ot  the  year.  There  is  a  regular  company  of  them  in 
every  town,  who  are  ready  to  be  dispatched  at  a  mo¬ 
ment’s  warning  to  any  part  of  the  country  their  em¬ 
ployers  may  have  occasion  to  send  them. 

As  the  Moors  are  not  fond  of  admitting  men  into 
their  houses,  except  upon  particular  occasions,  if  the 
weather  he  fine  they  place  a  mat,  and  sometimes  a 
carpet,  on  the  ground  before  the  door,  seat  themselves 
upon  it  cross-legged,  and  receive  their  friends,  who 
form  a  circle,  sitting  in  the  same  manner,  with  their 
attendants  on  the  outside  of  the  groupe.  Upon  these 
occasions  they  either  drink  tea  or  smoke  and  converse. 

The  streets  are  sometimes  crowded  with  parties  of  this 
kind  j  some  engaged  in  playing  at  an  inferior  kind  of 
chess  or  draughts,  at  which  they  are  very  expert  j  but 
the  majority  in  conversation.  The  people  of  this 
country,  indeed,  are  so  decidedly  averse  to  standing 
up,  or  walking  about,  that  if  only  two  or  three  people 
meet,  they  squat  themselves  down  in  the  first  clean 
place  they  can  find,  if  the  conversation  is  to  hold  but  a 
for  a  few  minutes. 

The  Moors  have  in  general  but  few  amusements ;  Their  a- 
the  sedentary  life  they  lead  in  cities  is  little  variegated  niusement* 
except  by  the  care  they  take  of  their  garden.s,  which 
are  rather  kept  for  profit  than  pleasure.  Most  of 
these  gardens  are  planted  with  the  orange,  the  lemon 
tree,  and  the  cedar,  in  rows,  and  in  such  great  quanti¬ 
ties,  that  the  appearance  is  rather  that  of  a  forest  than 
that  of  a  garden.  The  Moors  sometimes,  though  rare¬ 
ly,  have  music  in  these  retreats :  a  state  of  slavery  but 
ill  agrees  with  the  love  of  pleasure ;  the  people  of  Fez 
alone,  either  from  a  difference  in  education,  or  be¬ 
cause  their  organs  and  sensibility  are  more  delicate, 
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itiiike  music  a  part  of  their  amuscmeiils.  There  are 
not  in  Morocco,  as  in  Turkey,  public  cofl'ee-houses, 
where  people  meet  to  inquire  the  news  of  the  day  j 
but  in.stead  of  these,  the  Aloors  go  to  the  barbers 
shops,  which  in  all  countries  seem  to  be  the  rendezvous 
of  newsmongers.  These  shops  are  surrounded  by  bench¬ 
es  ■,  on  which  the  customer,  the  inquisitive,  and  the 
idle,  seat  themselves,  and  when  there  are  no  more  places 
vacant,  they  crouch  on  the  ground  like  monkeys. 

A  common  diversion  in  the  towns  where  there  are 
soldiers,  as  well  as  in  the  country,  Is  what  the  Moors 
call  the  game  of  gunpowder  j  a  kind  of  mllitai-y  ex¬ 
ercise,  that  Is  the  more  pleasing  to  these  people,  in¬ 
asmuch  as,  by  the  nature  of  their  government,  they 
all  are,  or  are  liable  to  become,  soldiers,  therefore  all 
have  arms  and  horses.  By  explosions  of  powder,  too, 
they  manifest  their  festivity  on  their  holidays.  Their 
game  of  gunpowder  consists  in  two  bodies  of  horse, 
each  at  a  distance  from  the  other,  galloping  in  succes¬ 
sive  parties  of  four  and  four,  and  filing  their  pieces 
charged  rvlth  powder.  Their  chief  art  is  in  galloping 
up  to  the  opposite  detachment,  suddenly  stopping,  fir¬ 
ing  their  muskets,  facing  about,  charging,  and  return¬ 
ing  to  the  attack ;  all  which  manoeuvres  are  imitated 
by  their  opponents.  The  Moors  take  great  pleasure  in 
this  amusement,  which  is  only  an  imitation  of  their  mi¬ 
litary  evolutions. 

The  common  topics  for  conversation  among  the 
Moors,  are  the  occurrences  of  the  place,  religion, 
their  women,  but  above  all  their  horses.  This  last  to¬ 
pic,  indeed,  appears  to  occupy  by  far  the  greatest  por¬ 
tion  of  their  attention.  These  animals  are  seldom  kept 
in  stables  in  Morocco.  They  are  watered  and  fed  only 
once  a-day,  the  former  at  one  o’clock  at  noon,  and  the 
latter  at  sunset :  and  the  only  one  mode  which  they  use 
to  clean  them  is  by  washing  them  all  over  in  a  river 
two  or  three  times  a-week,  and  suffering  them  to  dry 
themselves. 

Like  all  barbarous  nations,  the  Moors  are  passion¬ 
ately  fond  of  music,  and  some  few  have  a  taste  for  poe¬ 
try.  Their  slow  airs,  for  want  of  that  variety  whicli  is 
Introduced  when  the  science  has  attained  a  degree  of 
perfection,  have  a  very  melancholy  sameness  •,  but  some 
of  their  quick  tunes  are  beautiful  and  simple,  and  par¬ 
take  in  some  degree  of  the  characteristic  melody  of  the 
Scotch  airs.  The  poetry  of  their  songs,  the  constant 
subject  of  which  is  love,  though  there  are  few  nations 
perhaps  who  are  less  sensible  of  that  passion,  has  cer¬ 
tainly  less  merit  than  the  music. 

Their  instruments  are  a  kind  of  hautboy,  which 
differs  from  ours  only  In  having  no  keys ;  the  mando¬ 
line,  which  they  have  learnt  to  play  upon  from  their 
neighbours  the  Spaniards  j  another  instrument,  bearing 
some  resemblance  to  a  violin,  and  played  upon  in  a  si¬ 
milar  manner,  but  with  only  two  strings  j  the  large 
drum,  the  common  pipe,  and  the  tabor.  These  united, 
and  accompanied  with  a  certain  number  of  voices,  upon 
many  occasions  form  a  band,  though  solo  music  is  more 
common  in  this  unsocial  country. 

The  Moors  marcy  very  young,  many  of  their  fe¬ 
males  not  being  more  than  12  years  of  age  at  their 
nuptials.  As  Slabometans,  it  is  well  known  that  their 
religion  admits  of  polygamy  to  tlie  e.xtenl  of  four 
wives,  and  as  many  concubines  as  they  please ;  but  if 
we  except  the  very  opulent,  the  people  seldom  a\ail 


themselves  of  thi-.  Indulgence,  since  it  entails  on  them 
a  vast  additional  expence  in  house-keeping,  and  in  pro¬ 
viding  lor  a  large  family.  In  contracting  marriage, 
the  parents  of  both  jiartics  are  the  only  agents  ;  and 
the  intended  bride  and  bridegroom  never  sec  eath  other 
till  the  ceremony  is  performed.  The  marriage  settle¬ 
ments  are  made  before  the  cadi ;  and  then  the  friends 
of  the  bride  produce  her  portion,  or  if  not,  the  hus¬ 
band  agrees  to  settle  a  certain  sum  upon  her  in  case 
he  should  die,  or  divorce  her  on  account  of  barrenness, 
or  any  other  cause.  The  children  of  the  wives  hari; 
all  an  equal  claim  to  the  effects  of  the  father  and 
mother,  but  those  of  the  concubines  can  each  only  claim 
half  a  share. 

Mhen  the  manlage  is  finally  agreed  upon,  the  bride 
is  kept  at  home  eight  days,  to  receive  her  female 
friends,  who  pay  congratulatory  visits  every  day.  At 
the  same  time  a  talhe  attends  upon  her,  to  converse 
with  her  relative  to  the  solemn  engagement  on  which 
she  is  about  to  enter  ;  on  these  occasions  be  «ommonly 
accompanies  bis  admonitions  with  singing  a  pious  hymn, 
which  is  adapted  to  the  solemnity.  I'he  bridegroom, 
on  the  other  hand,  receives  visits  from  bis  male  friends 
in  the  morning,  and  in  the  evening  rides  through  the 
town  accompanied  by  them,  some  playing  ou  hautboys 
and  drums,  while  others  are  employed  in  firing  volleys 
of  musketry,  lu  all  their  festivals  the  discharge  of 
musketry  indeed  forms  a  principal  pai-t  of  the  enter¬ 
tainment.  Contrary  to  the  F.uropcan  mode,  which 
particularly  aims  at  firing  with  exactness,  the  Moors 
discharge  their  pieces  as  irregularly  as  possible,  so  as 
to  have  a  continual  succession  of  reports  for  a  few  mi¬ 
nutes.  , 

On  the  day  of  the  marriage,  the  bride  in  the  even¬ 
ing  Is  put  into  a  square  or  octagonal  cage  about  twelve 
feet  in  circumference,  which  is  covered  with  fine  white 
linen,  and  sometimes  with  gauses  and  silks  of  various 
colours.  In  tliis  vehicle,  which  is  placed  on  a  mule, 
she  is  paraded  round  the  streets,  accompanied  by  her 
relations  and  friends,  some  carrying  lighted  torches, 
others  playing  on  the  hautboys,  and  a  third  party 
again  firing  volleys  of  musketry.  In  this  manner  she 
is  carried  to  the  house  of  her  intended  husband,  who 
returns  about  the  same  time  from  performing  similar 
ceremonies.  On  her  arrival,  she  is  placed  in  an  apart¬ 
ment  by  herself,  and  her  husband  is  introduced  to  lier 
alone  for  the  first  time,  who  finds  her  sitting  on  a  silk 
or  velvet  cushion  (supposing  her  to  be  a  person  of  con¬ 
sequence),  with  a  small  table  before  her,  upon  which 
are  two  wax  candles  lighted.  Her  shift,  or  more  pro¬ 
perly  shirt,  hangs  down  like  a  train  lieliiml  her,  and 
over  it  is  a  silk  or  velvet  robe  with  close  sleeves,  which 
at  the  breast  and  wrists  is  embroidered  with  gold  ;  this 
dress  reaches  something  lower  than  the  calf  of  the  leg. 
Round  her  head  is  tied  a  black  silk  scarf,  which  hangs 
behind  as  low  as  the  ground.  Thus  attired,' the  bride 
sits  with  her  hands  over  her  eyes,  when  her  husband 
appears,  and  receives  her  as  his  wife  without  any  fur¬ 
ther  ceremony  ;  for  the  agrecmi-nt  made  by  the  friends 
before  the  cadi  is  the  only  specific  contract  which  is 
thought  neccssai-y. 

If  the  husband  should  have  any  reason  to  suspect  that 
his  wife  has  not  been  strictly  virtuous,  be  is  at  lib<  rty 
to  divorce  iu-r  and  take  another.  I'or  some  time  aftir 
marriage,  the  family  and  the  frIend^  arc  engaged  in 
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Morocco,  much  feasting,  and  a  variety  of  amusements,  which  last 
a  longer  or  shorter  time  according  to  tlic  circu.mstances 
of  the  parties.  It  is  usually  customary  for  the  man 
to  remain  at  home  eight  days  and  the  woman  eight 
months  after  they  are  first  married  j  and  the  woman  is 
at  liberty  to  divorce  herself  from  her  husband,  if  she 
can  prove  that  he  does  not  provide  her  with  a  proper 
subsistence, 

W  omen  suffer  but  little  inconvenience  in  this  coun¬ 
try  from  child-bearing  j  they  are  frequently  up  the 

48  next  day,  and  go  through  all  the  duties  of  the  house 
Circuoici-  with  the  infant  upon  their  hacks.  In  celebrating  the 

rite  of  circumcision,  the  child  is  dressed  very  sumptu¬ 
ously,  and  carried  on  a  mule,  or,  if  the  parents  are  in 
poor  circumstances,  on  an  ass,  accompanied  with  flags 
Hying  and  musicians  playing  on  hautboys  and  beating 

49  drums.  In  this  manner  they  proceed  to  the  mosque, 
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Education  where  the  ceremony  is  performed.  Chlldi-en,  as  soon 
-oi  c  1  made  in  the  least  degree  useful,  are  put 


ntes. 


to  the  various  kinds  of  labour  adapted  to  their  age  and 
strength.  Others,  whose  parents  are  in  better  circum¬ 
stances,  are  sometimes  sent  to  school  j  and  those  who 
are  intended  for  the  church,  usually  continue  their 
studies  till  they  have  nearly  learnt  the  Koran  by  rote. 
In  that  case  they  are  enrolled  among  tlie  tallies,  or 
learned  men  of  the  law ;  and  upon  leaving  school  are 
paraded  round  tlie  streets  on  a  horse,  accompanied  by 
50  music  and  a  large  concourse  of  people. 

Funeral  When  any  person  dies,  a  certain  number  of  women 
are  hired  for  the  purpose  of  lamentation  ;  in  the  per¬ 
formance  of  which,  nothing  can  be  more  grating  to 
the  ear,  or  more  unpleasant,  than  their  frightful  moans, 
or  rather  bowlings  :  at  the  same  time,  these  mercenary 
mourners  beat  their  beads  and  breasts,  and  tear  their 
cheeks  with  tlieir  nails.  The  bodies  are  usually  liuried 
a  few  hours  after  death.  Previous  to  interment,  tlie 
corpse  is  washed  very  clean,  and  sewed  up  in  a  shroud, 
with  the  right  hand  under  the  head,  which  is  pointed 
towards  Mecca  :  it  is  carried  on  a  bier  supported  upon 
men’s  shoulders,  to  the  burying  place,  which  is  always, 
v;itli  great  propriety,  on  the  outside  of  tlie  town,  for 
they  never  fiury  their  dead  in  the  mosques,  or  within  • 
the  bounds  of  an  inhabited  place. 

Morocco,  a  city  of  the  kingdom  of  Morocco  in 
Barbary,  lying  about  I20  miles  to  the  north  of  Tarudant, 
90  to  the  east  of  Mogodore,  and  350  to  tlie  south  of 
Tangier.  It  Is  situated  in  a  beautiful  valley,  formed 
by  a  chain  of  mountains  on  the  northern  side,  and  those 
of  Atlas,  from  which  it  is  distant  about  20  miles,  on 
tlie  south  and  east.  The  country  which  immediately 
surrounds  it  is  a  fertile  plain,  beautifully  diversified 
witli  clumps  of  palm  trees  and  shrubs,  and  watered  by 
small  and  numerous  streams  which  descend  from  Mount 
Atlas.  The  emperor’s  out  gardens,  wliich  are  situated 
at  the  distance  of  about  five  miles  to  the  south  of  the 
city,  and  are  large  plantations  of  olives  walled  in,  add 
considerably  to  the  beauty  of  the  scene. 

Morocco,  though  one  of  the  capitals  of  the  empire 
(for  there  are  three,  Morocco,  Mequinez,  and  Fez), 
has  nothing  to  recommend  it  but  its  great  extent  and 
the  royal  palace.  It  is  enclosed  by  remarkably  strong 
Avails  built  of  tabby,  the  circumference  of  which  is 
about  eight  miles.  On  these  walls  there  are  no  guns 
mounted  ;  but  they  are  flanked  with  square  towers, 
and  surrounded  by  a  wide  and  deep  ditch.  TJie  city 
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has  a  number  of  entrances,  consisting  of  large  double  Morocco, 
porches  of  tabby  in  the  Gothic  style,  the  gates  of' 
whicli  are  regularly  shut  CA’cry  night  at  certain  hours. 

As  polygamy  is  allowed  by  the  Mahometan  religion, 
and  is  supposed  in  some  degree  to  affect  population,  it 
would  be  difficult  ito  form  any  computation  near  the 
trutli  Avith  respect  to  the  number  of  inhaliitauts  Avliich 


this  city  may  contain.  The  mosques,  Avhich  are  the 


onlv  public  buildings  except  the  palace  Avorth  noticing 
at  ftlorocco,  are  more  numerou.s  than  magnificent  ■, 
one  of  them  is  ornamented  with  a  very  high  and  square 
toAver,  built  of  cut  stone,  Avhich  is  visible  at  a  conaider- 
able  distance  from  the  city.  The  streets  arc  very  nar¬ 
row,  dirty,  and  irregular,  and  many  of  the  houses  are 
uninhabited  and  falling  to  ruin.  Those  Avbich  are  de¬ 
cent  and  respectable  in  their  appearance  are  built  of 
tabbv,  and  enclosed  in  gardens.  Tiiat  of  the  effendi 
or  prime  minister  (according  to  Mr  Ijempriere,  from 
Avhose  Tour*  this  account  is,  transcribed),  Avas  among f 
the  best  in  Morocco.  'Fliis  bouse,  which  consisted  of‘“ 
tAVO  stories,  had  elegant  apartments  both  above  and  be- 
loAv,  furnislicd  in  a  style  far  superior  to  any  thing  our 
author  ever  saw  in  that  country.  The  court,  into 
AvhIch  the  lower  apartments  opened,  was  very  neatly 
paved  Avith  glazed  blue  and  Avliite  tiling,  and  had  in 
its  centre  a  beautiful  fountain.  Tlie  upper  apartments 
Avere  connected  together  by  a  broad  gallery,  the  bal- 
lusters  of  Avliich  Avere  painted  of  difterent  colours. 
The  hot  and  cold  baths  were  very  large,  and  had  every 
convenience  Avhich  art  could  afiord.  Into  the  garden, 
Avhich  Avas  laid  out  in  a  tolerably  neat  style,  opened  a 
room  adjoining  to  the  house,  Avhicli  had  a  broad  arched 
entrance  but  no  door,  beautifully  ornamented  A\’ith 
chequered  tiling  *,  and  at  both  ends  of  the  apartment 
the  Avails  Avere  entirely  covered  with  looking  glass. 
The  flooring  of  all  the  rooms  Avas  covered  Avith  beau¬ 
tiful  carpeting,  tlie  Avails  ornamented  with  lai’ge  and 
valuable  looking  glasses,  intermixed  with  watches  and 
clocks  in  glas.s  cases.  The  celling  Avas  carved  Avood- 
Avork,  painted  of  difl'erent  colours  j  and  the  Avliole  Avas 
in  a  superior  style  of  Moorish  grandeur.  This  and  a 
few  others  are  the  only  decent  habitations  in  Morocco. 
The  generality  of  them  serve  only  to  impress  the  tra¬ 
veller  Avith  the  idea  of  a  miserable  and  deserted  city. 

The  Elcaisserla  is  a  particular  part  of  the  town 
Avhere  stuffs  and  other  valuable  articles  are  exposed  to 
sale.  It  consists  of  a  number  of  .small  shops,  formed  in 
the  Avails  of  the  houses,  about  a  yard  from  the  ground, 
of  such  a  height  Avithin  as  just  to  admit  a  man  to  sit 
in  one  of  them  cross-legged.  The  goods  and  dra Avers 
are  so  arranged  round  him,  that  Avhen  he  serA'cs  bis  cu¬ 
stomers,  Avho  are  standing  all  the  time  out  in  the  street, 
he  can  reach  doAvn  any  article  he  Avants  Avithout  be¬ 
ing  under  the  necessity  of  moving.  These  shops,  Avhich 
are  found  in  all  the  other  towns  of  the  empire,  are  suffi¬ 
cient  to  afiord  a  striking  example  of  the  indolence  of 
the  Moors.  There  are  three  daily  markets  in  difterent 
of  the  toAvn  of  Morocco  Avliere  provisions  are 


parts 


sold,  and  two  Aveekly  fairs  or  markets  for  the  disposal 
of  cattle.  The  city  is  supplied  Avith  Avater  by  means 
of  Avooden  pipes  connected  with  the  neighbouring 
Streams,  Avhicli  empty  themselves  into  reservoirs  placed 
for  the  purpose  in  the  suburbs,  and  some  fcAV  in  the 
centre  of  the  toAvn. 

The  castle  is  a  large  and  ruinous  building,  the  outer 

Avails 
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Morocco,  walls  of  wlilcli  enclose  a  space  of  ground  about  three 
-  — y—  <  miles  in  circumference.  It  has  a  mosque,  on  the  top  of 
which  are  tliree  large  balls,  formed,  as  the  Moors  allege, 
of  solid  gold.  7'he  castle  is  almost  a  town  of  itself  j 
it  contains  a  number  of  inhabitants,  who  in  some  de¬ 
partment  or  other  are  in  the  service  of  the  emperor, 
and  all  under  the  direction  of  a  particular  alcaide,  who 
is  quite  independent  of  the  governor  of  the  town.  On 
the  outside  of  the  castle,  between  the  Moorish  town 
and  the  Jewdry,  are  several  small  distinct  pavilions,  en¬ 
closed  in  gardens  of  orange  trees,  which  arc  intended 
as  occasional  places  of  residence  for  such  of  the  empe¬ 
ror’s  sons  or  brothers  as  happen  to  be  at  Morocco.  As 
they  are  covered  with  coloured  tiling,  they  have  at  a 
small  distance  rather  a  neat  appearance;  but  upon  ap¬ 
proaching  or  entering  them,  that  effect  in  a  gi’cat  mea¬ 
sure  ceases. 

The  Jew's,  who  are  at  this  place  pretty  numerous, 
have  a  separate  town  to  themselves,  walled  in,  and  un¬ 
der  the  charge  of  an  alcaide,  appointed  by  the  empe¬ 
ror.  It  has  two  large  gates,  which  are  regularly  shut 
every  evening  about  nine  o’clock;  after  which  time  no 
person  whatever  is  permitted  to  enter  or  go  out  of  the 
Jew'dry  till  they  are  opened  again  the  following  morn¬ 
ing.  The  Jews  have  a  market  of  their  own  ;  and 
when  they  enter  the  Moorish  town,  castle,  or  palace, 
they  are  always  compelled  to  be  barefooted. 

The  palace  is  an  ancient  building,  surrounded  by  a 
Square  wall,  the  height  of  which  nearly  excludes  from 
the  view  of  the  spectator  the  other  buildings.  Its 
principal  gates  are  constructed  with  Gothic  arches, 
composed  of  cut  stone,  which  conduct  to  several  open 
and  spacious  courts  ;  through  these  it  is  necessary  to 
pass  before,  we  reach  any  of  the  buildings.  These  open 
courts  w'ere  used  by  the  late  emperor  for  the  purposes 
of  transacting  public  business  and  exercising  his  troops. 
The  habitable  part  consists  of  several  irregular  square 
pavilions,  built  of  tabby,  and  whitened  over ;  some  of 
which  communicate  with  each  other,  others  are  distinct, 
and  most  of  them  receive  their  names  from  the  different 
towns  of  the  empire.  The  principal  pavilion  is  named 
by  the  Moors  the  Douhar,  and  is  more  properly  the 
palace  or  seraglio  than  any  of  the  others.  It  consists  of 
the  emperor’s  place  of  residence  and  the  harem,  form¬ 
ing  altogether  a  building  of  considerable  extent.  The 
other  pavilions  are  merely  for  the  purposes  of  pleasure 
or  business,  and  are  quite  distinct  from  the  douhar.  The 
ilogod'tre  pavilion,  so  named  from  the  late  emperor’s 
partiality  to  that  town,  has  by  far  the  fairest  claim  to 
grandeur  and  magnificence.  This  apartment  was  the 
work  of  Sidi  Mahomet,  and  is  lofty  and  square.  It  is 
built  of  cut  stone,  handsomely  ornamented  with  win¬ 
dows,  and  covered  with  varnislied  tiles  of  various  co¬ 
lours  ;  and  its  elegance  and  neatness,  contra.sted  alto- 
gether  with  the  simplicity  and  irregularity  of  the  other 
buildings,  produce  a  most  striking  effect.  In  the  in¬ 
side,  licsides  several  other  apartments,  we  find  in  the  pa¬ 
vilion  a  spacious  room  floored  with  blue  and  white 
chequered  tiling,  its  celling  covered  with  curiously 
carved  and  painted  wood,  and  its  stuccoed  walls  vari¬ 
ously  ornamented  with  looking  glasses  and  watches,  re¬ 
gularly  disposed  in  glass  cases.  To  this  pavilion  the 
late  emperor  manifested  an  exclusive  preference,  fre¬ 
quently  retiring  to  It  both  for  the  purpose  of  business 


and  of  recreation.  The  apartments  of  the  emperor  Morocco 
have  in  general  a  much  smaller  complement  of  furniture  || 
than  those  of  the  Moors  in  the  inferior  walks  of  life.  Morpheus. 
Handsome  carpeting,  a  mattress  on  the  ground  covered  * 

with  fine  linen,  a  couch,  and  a  couple  of  European  bed¬ 
steads,  are  the  principal  articles  they  contain.  The 
gardens  within  the  walls  of  the  palace,  of  which  he 
has  several,  are  very  neat ;  they  contain  orange  and 
olive  trees,  variously  disposed  and  arranged,  and  inter¬ 
sected  with  streams  of  water,  fountains,  and  reservoirs. 

Those  on  the  outside  are  nothing  more  than  large  tracts 
of  ground,  irregularly  planted  with  olives  ;  having  four  ' 
square  walks,  and  surrounded  by  walls. 

ISIOROCCO,  or  Marroquin,  the  skin  of  a  goat,  or 
some  other  animal  resembling  it,  dressed  in  sumach 
or  galls,  and  coloured  at  pleasure ;  much  used  In 
bookbinding,  &c.  Tlie  name  is  commonly  derived 
from  the  kingdom  of  Morocco,  whence  it  is  supposed 
the  manner  of  preparing  these  skins  was  first  borrow¬ 
ed.  We  have  Morocco  skins  brought  from  the  Le¬ 
vant,  Barbary,  Spain,  Flanders,  and  France ;  red, 
black,  yellow,  blue,  &c.  For  the  manner  of  preparing 
them  see  Leather. 

MORON,  a  town  of  Spain,  In  Andalusia,  seated 
in  a  fertile  plain  about  30  miles  south-east  of  Seville. 

W.  Long.  5.  20.  N.  Lat.  37.  c. 

MORPETH,  a  handsome  town  of  Northumber¬ 
land,  14  miles  from  Newcastle,  286  miles  from  Lon¬ 
don,  is  an  ancient  borough  by  prescription,  with  a 
bridge  over  the  Wansbeck.  It  had  once  an  abbey 
and  a  castle,  now  in  ruins,  situated  about  a  quarter  of 
a  mile  south  of  the  town  and  river  M  ansbeck,  on  an 
eminence  which  overlooks  both.  The  market-place  is 
conveniently  situated  near  the  centre  of  the  town  ;  and 
an  elegant  townhouse  was  built  by  the  Carlisle  lamily 
in  1714,  in  which  the  quarter-sessions  is  held  for  the 
county.  It  is  built  of  hew'ii  stone,  with  a  piazza.  The 
church  being  a  quarter  of  a  mile  distant  from  the  town, 
a  tower  containing  .a  good  ring  of  bells  stands  near  the 
market  place.  Near  the  bridge  is  the  county  gaol,  a 
modern  structure.  Here  arc  a  free  gi-ammar  school,  a 
chapel  near  the  river,  on  the  site  of  a  chantry  that  was 
granted  for  the  support  of  the  foundation  of  the  school, 
which  was  part  of  the  old  structure,  and  an  hospital  for 
infirm  people.  In  I2i;,  the  townsmen  themselves 
burnt  their  town,  out  of  pure  hatred  to  King  John,  that 
he  miglit  find  no  shelter  there.  Here  is  a  good  market 
on  Saturday  for  corn,  cattle,  and  all  necessary  provi¬ 
sions  ;  and  there  is  another  on  \\  ediiesduy,  the  gn-atest 
in  England  except  Smithfield,  for  live  cattle.  Tliis 
is  a  post  town  and  a  tlioroughlare,  with  many  good 
inns,  and  plenty  offish  ;  and  here  are  sev<  ral  mills. — 

The  earl  of  Carlisle’s  .steward  holds  a  eoiiit  ^  «  rr-  twice 
a-ycar,  one  of  them  the  Monday  aittr  ^1  .<  i.a«  biias, 
when  four  persons  are  chosen  by  the  fri'C  Lii  ;  e-.ses, 
who  are  about  ’07,  ami  presented  to  the  steward,  who 
names  two  of  them  to  the  bailill-,  who,  with  -jven 
aldermen,  are  its  governors  for  the  year  nisuing.  In 
1811  the  inhabitants  amounted  to  nearly  3i.|4.  It  has 
several  fairs,  and  seiuK  tivo  members  to  parilanieut. 

"NV.  l.ong.  I.  24.  N.  i.at.  55.  12. 

MOll  I’l  I  I'T  .S,  in  fabuloui  hisforv,  the  gtal  of 
sle«  p,  or,  according  to  others,  one  of  the  ministi  r.  of 
Somuus.  He  caused  slcrpinc^j,  and  npn  euted  tli- 
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Morpheus  forms  of  dreams.  Ovid  styles  him  the  kindest  of  the 
P  deities  j  and  he  is  usually  described  in  a  recumbent  po- 
Mortality.  sture,  and  crowned  with  poppies. 

MORRERI,  Lewis,  author  of  the  Historical  Dic¬ 
tionary,  was  born  at  Barge-mont  in  Provence,  in  1643. 
He  learned  rhetoric  and  philosophy  at  Aix,  and  di¬ 
vinity  at  Lyons.  At  18  years  of  age  he  wrote  a  small 
piece,  entitled  Le  Pays  d' Amour,  and  a  collection  of 
the  finest  French  poems  entitled  Doux  p/atsirs  de  la 
Poesie  He  learned  Spanish  and  Italian  ;  and  translated 
out  of  Spanish  into  French  the  book  entitled  La  Per- 
fection  Chretienne  de  Rodrigueca.  He  then  refined  tlie 
Saints  Lives  to  the  purity  of  the  Frencli  tongue.  Be¬ 
ing  ordained  priest,  he  preached  at  Lyons,  and  under¬ 
took,  when  he  was  but  30  years  of  age,  a  new  Histo¬ 
rical  Dictionary,  printed  at  Lyons  in  one  vol.  folio, 
1673.  But  his  continual  labour  impaired  his  health  j 
30  that  he  died  in  1680,  aged  37.  His  second  volume 
was  published  after  his  death  ;  and  four  more  volumes 
have  since  been  added.  He  left  some  other  works  be¬ 
hind  him. 

MORRHINA  or  Murrhiva  vasa,  were  a  sort  of 
cups  or  vases  made  use  of  by  the  ancients  for  drinking 
out  of,  and  other  purposes.  Authors  are  not  agreed  as 
to  the  substance  of  which  they  were  made.  Some  say 
it  was  a  stone  j  some  assert  that  it  was  a  fluid  condens¬ 
ed  by  being  burled  under  ground.  All  that  we  know 
concerning  it  is,  that  it  was  known  by  the  name  of  7nur- 
r1ia,  and  that  Hellogabalus’s  chamber  pot  was  made  of 
it.  The  word  is  sometimes  written  myrrhina. 
MORRISE-dances.  See  MouEsaUE-Dances. 
MORS,  'Death,  one  of  the  infernal  deities,  born 
of  Night  without  a  father.  She  was  worshipped  by 
the  ancients  with  great  solemnity.  She  was  not  repre¬ 
sented  as  an  actually  existing  power,  but  as  an  imagi¬ 
nary  being.  Euripides  introduces  her  in  one  of  his 
tragedies  on  the  stage.  The  moderns  represent  her  as 
a  skeleton  armed  with  a  scythe  and  a  scimeter. 
MORSE.  See  Trichecus,  Mammalia  Index. 
MORTALITY,  a  term  frequently  used  to  signify 
a  contagious  disease,  which  destroys  great  numbers  of 
cither  men  or  beasts. 

Bills  of  Mortality,  are  accounts  or’ registers  spe¬ 
cifying  the  numbers  born,  married,  and  buried  in  any 
parish,  town,  or  district.  In  general  they  contain 
only  these  numbers  j  and,  even  when  thus  limited,  are 
of  great  use,  by  shorving  the  degrees  of  healthiness  and 
prolifickness,  and  the  progress  of  population  in  the 
places  where  they  are  kept.  It  is  therefore  much  to 
be  wished,  that  such  accounts  had  been  always  cor¬ 
rectly  kept  in  every  kingdom,  and  regularly  published 
•  at  the  end  of  every  year.  We  should  then  have  had 
under  our  Inspection  the  comparative  strength  of  every 
kingdom,  as  far  as  it  depends  on  the  number  of  inha¬ 
bitants,  and  its  increase  or  decrease  at  different  periods. 
But  such  accounts  are  rendered  more  useful,  when  they 
include  the  ages  of  the  dead,  and  the  distempers  ot 
which  they  have  died.  In  this  case  they  convey  some 
of  the  most  important  instructions,  by  furnishing  us 
with  the  means  of  ascertaining  the  law  which  governs 
the  waste  of  human  life,  the  values  of  annuities  depend- 
•ent  on  the,  continuance  of  any  lives,  or  any  survivor¬ 
ships  between  them,  and  the  favourableness  and  unfa¬ 
vourableness  of  different  situations  to  the  duration  of 
^buman  life.  There  are  but  few  registers  of  this  kind  j 
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nor  has  this  subject,  though  so  interesting  to  mankind, 
ever  engaged  much  attention  till  lately.  The  first  bills 
containing  the  ages  of  the  dead  were  those  for  the 
town  of  Breslaw  in  Silesia.  It  is  well  known  what  use 
has  been  made  of  these  by  Dr  Halley,  and  after  him 
by  De  Moivre.  A  table  of  the  probabilities  oLthe 
duration  of  human  life  at  every  age,  deduced  from 
them  by  Dr  Halley,  has  been  published  in  the  Philo¬ 
sophical  Transactions,  (see  the  Abridgement,  vol.  iii, 
p.  699.)  and  is  the  first  table  of  that  sort  that  has  been 
ever  published.  Since  the  publication  of  this  table 
similar  bills  have  been  established  in  a  few  towns  of 
this  kingdom  ;  and  particularly  in  London,  In  the  year 
1778,  and  at  Northampton  in  1735. 

Two  improvements  of  these  registers  have  been  pro¬ 
posed  :  the  first  is.  That  the  sexes  of  all  that  die  in 
every  period  of  life  should  be  specified  in  them,  under 
the  denomination  of  hoys,  married  7ncn,  widou'ei'S,  and 
bachelors;  and  of  girls,  mar/'ied  7VO/ne7J,  widows,  and 
virgins.  The  second  is.  That  they  should  specify  the 
number  of  both  sexes  dying  of  every  distemper  in 
every  month,  and  at  every  age.  See  the  end  of  the  4th 
essay  in  Dr  Price’s  Treatise  on  Reversionary  Payments. 
Registers  of  mortality  thus  improved,  when  compared 
with  records  of  the  seasons,  and  with  the  circumstances 
that  discriminate  different  situations,  might  contribute 
greatly  to  the  increase  of  medical  knowledge  j  and  they 
would  afl'ord  the  necessary  data  for  determining  the 
difi'erence  between  the  duration  of  human  life  among 
males  and  females  j  for  such  a  difference  there  certain- 
ly’is  much  in  favour  of  females,  as  will  appear  from  the 
following  facts. 

At  Northampton,  though  more  males  are  born  than 
females :  and  nearly  the  same  number  die  j  yet  the 
number  of  living  females  appeared,  by  an  account  ta¬ 
ken  in  1746,  to  he  greater  than  the  number  of  males, 
in  the  propoi  tion  of  2301  to  1770,  or  39  to  30. 

At  Berlin  it  appeared,  from  an  accurate  account 
wliich  was  taken  of  the  inhabitants  In  1747,  that  the 
number  of  female  citizens  exceeded  the  number  of  male 
citizens  in  the  proportion  of  459  to  391.  And  yet 
out  of  this  smaller  number  of  males,  more  had  died  for 
20  years  preceding  1751,  in  the  proportion  of  19  to 

17-  ^  . 

At  Edinburgh,  In  1743,  the  number  of  females  was 
to  the  number  of  males  as  4  to  3.  (See  Maitland’s 
History  of  Edinburgh,  p.  220).  But  the  females  that 
died  annually  from  1749  to  1758,  were  to  the  males  in 
no  higher  proportion  than  3^  to  3. 

He  that  will  take  the  pains  to  examine  the  accounts 
in  Phil.  Trans.  Abr.  vol.  vii.  part  iv.  p.  46,  &c.  will 
find,  that  though  In  the  towns  there  enumerated,  the 
proportion  of  males  and  females  born  is  no  higher  than  - 
19  to  18,  yet  the  proportion  of  boys  and  girls  that 


Mortality. 


die  is  8  to  7  ;  and  that,  in  particular,  the  still-born 


and  chrysom  males  are  to  the  still-born  and  chrysom 
females  as  3  to  2. 

In  39  parishes  of  tlie  district  of  Vaud  in  Switzer¬ 
land,  the  number  of  males  that  died  during  ten  years 
before  1766  was  8170  j  of  females  8167",  of  whom 
the  numbers  that  died  under  one  year  of  age  were  1817 
males  and  1305  females’,  and  under  ten  years  of  age, 
3099  males  and  2598  females.  In  the  beginning  of 
life,  therefore,  and  before  any  emigrations  can  take 
place,  the  rate  of  mortality  among  males  appears  to 
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Mortality.  greater  than  among  females.  Ami  this  is  rendered 
V — ^  yet  more  certain  by  the  following  accounts.  At  'S'c- 
vey,  In  the  district  of  Vaud  just  mentioned,  there  died 
in  the  course  of  20  years,  ending' at  1764,  in  the  fir.st 
month  after  birth,  of  males  135  to  89  females  •,  and  in 
the  first  year  225  to  162,  To  the  same  effect  it  ap¬ 
pears  from  a  table  given  by  Susmilch,  in  his  Gottliche 
Ordnung,  %'ol.  ii.  p.  317,  that  in  Berlin  males  die 
in  the  first  month,  and  but  168  females;  and  in  the 
first  year,  489  to  395  ;  and  also,  from  a  table  of 
Struyek’s,  that  in  Holland  396  males  die  in  the  first 
year  to  306  females. 

The  authorities  for  the  facts  here  mentioned,  and 
much  more  on  this  subject,  may  be  found  in  the  4th 
essay  in  Dr  Price’s  Treatise  on  Reversionary  Pay¬ 
ments,  and  in  the  supplement  at  the  end  of  that 
treatise. 

We  shall  here  only  add  the  following  table,  taken 
from  a  memoir  of  Mr  Wargentin’s,  published  in  the 
collection  of  the  Memoirs  of  the  Royal  Academy  of 
Sciences  at  Stockholm,  printed  at  Paris  In  1772. 

In  all  Sweden  for  nine  years,  ending  in  1763,  the 
proportion  of  females  to  males  that  died  out  of  a  given 
number  living,  w'as 

Under  the  age  of  one  year,  icoo  to  1099 

From  1  to  3  years  of  age,  loso — 1022 


3 - 5  —  —  1042 

5 — 13  —  —  1074 

10—15  —  _  1080 

15 — 20  —  —  1097 

20—25  —  —  1283 

25— 3'^  —  —  n6i 

30—35  —  —  593 

35—40  —  —  1x59 

40—45  —  —  1115 

45—50  —  —  1340 

50—55  —  —  1339 

55—60  —  —  1292 

60 — 65  —  —  1 1 M 

65—70  —  —  1080 

70 — 80  —  —  1022 

80 — 90  —  —  1046 

Above  90  —  —  ^344 


Registers  of  mortality  on  the  improved  plan  before 
mentioned,  were  established  in  1772  at  Chester,  and 
also  in  1*773  Warrington  in  Lancashire  ;  and  they 
are  so  com|)rehensive  and  correct,  th.it  there  is  reason 
to  e.vpcct  they  will  afford  mneh  instruction  on  the  .sub¬ 
ject  of  Imman  mortality,  and  the  values  of  lives. 

But  the  co'intry  most  distinguished  in  this  ro-spect 
IS  Sweden  ;  for  in  that  kingdom  exact  accounts  are 
taken  of  the  births,  marriages,  and  burials,  and  of  the 
numbers  of  both  sexes  that  die  at  all  ages  in  every 
town  and  district,  and  also  at  the  «;nd  of  every  period 
of  five  years,  of  the  numbers  living  at  every  age  : 
and  at  Stockholm  a  society  is  established,  whose  busi¬ 
ness  it  is  to  superintend  and  regulate  the  euumer.itions, 
.and  to  collect  from  the  different  parts  of  the  king¬ 
dom  the  rcLMsters,  in  order  to  digest  them  into  tables 
of  observation.  These  regulations  were  begun  in 
Sweden  in  17;;;  and  ta.oles,  containing  the  result  of 
them  from  17;^  to  176^,  liave  ''e,  n  puMislieil  in  .Mr 
M  argentin’s  memoir  just  referred  to;  and  iJic  uu*;t 
V/iL.  XIV.  Ikort  li. 


material  paits  of  them  may  he  found  in  an  essay  by  .Nrortnlji  r . 

Dr  Puce  on  the  Difference  between  the  Duration  of' - v - - 

Human  Life  in  Towns  and  in  Country  Parishes, 
printed  in  the  65th  volume  of  the  Philosopli.  Trans. 

Part  JI. 

In  the  fourth  essay  In  Dr  Price’s  Treatise  on  Re¬ 
versionary  Payments  and  Life  Annuities,  -the  follow¬ 
ing  account  is  given  of  the  principles  on  which  tahle.s 
of  observation  are  formed  from  registers  of  mortality  ; 
and  of  the  proper  method  of  forming  them,  so  as  to 
render  them  just  representations  of  the  number  of  in¬ 
habitants,  and  the  probabilities  of  the  duration  of  hu¬ 
man  life  in  a  town  or  country. 

In  every  place  which  just  supports  itself  in  the  num¬ 
ber  of  its  inhabitants,  without  any  recruits  from  other 
places  ;  or  ivhere,  for  a  course  of  years,  there  has 
been  no  Increase  or  decrease  ;  the  number  of  persons 
dying  every  year  at  any  particular  age,  and  above  it, 
must  be  equal  to  the  number  of  the  living  at  that 
age.  The  number,  for  example,  dying  every  year  at 
all  ages  from  the  beginning  to  the  utmost  extremity 
of  life,  must,  in  such  a  situation,  be  just  equal  to  the 
whole  number  born  every  year.  And  for  the  same 
reason,  the  number  dying  every  year  at  one  year  of 
age  and  upwards,  at  two  years  of  age  and  upwards, 
at  three  and  upwards,  and  so  on,  must  he  equal  to 
the  numbers  that  attain  to  those  ages  every  year  ;  or, 
which  is  the  same,  to  the  numbers  of  the  living  at 
those  ages.  It  is  obvious,  that  unless  ibis  happens, 
the  number  of  Inhabitants  cannot  remain  the  same.  Jf 
the  former  number  is  greater  than  the  latter,  the  inha¬ 
bitants  must  decrease  ;  if  less,  they  must  increase. 

From  this  observation  it  follows,  that  in  a  town  or 
country  where  there  is  no  Increase  or  decrease,  bills  of 
mortality  wliieli  give  the  ages  at  which  all  die,  will 
show  the  e.xact  number  of  inhabitants,  and  also  the  ex¬ 
act  latv  accoi’ding  to  which  human  life  wastes  in  that 
town  or  country. 

In  order  to  find  the  number  of  InhaMtants,  the  mean 
numbers  dying  anuuallv  at  every  particular  age  and  up¬ 
wards  must  be  taken  as  given  by  the  bills,  and  placed 
under  one  another  in  the  order  ot  the  second  column  ol 
the  following  tables.  Tbe^e  numbers  will,  it  has  ap- 
peared,  be  the  numbers  of  the  living  at  i,  2,  3,  &c. 
vears  of  age  ;  and  consequently  the  sum  diminished  by 
iialf  the  number  born  annually  will  be  the  whole  num¬ 
ber  of  inhabitants. 

Tliis  subtraction  is  necessary,  for  the  following  rea¬ 
son.  In  a  table  formed  in  the  manner  here  din  rted, 
it  Is  supposed  that  the  numbers  in  the  second  column 
.•vre  all  living  together  at  the  beginning  of  cveiw  vear. 

Til  us  the  number  in  the  second  column  oppoiite  to 
O  in  the  first  column,  the  table  supposes  to  be  all  just 
born  together  on  the  first  day  of  the  year.  The  niim- 
Ur,  liken ise,  opimsitc  to  i,  it  supposes  to  attain  to 
one  year  of  age  ju^t  at  the  same  time  that  ihi'  former 
number  is  born.  And  tlie  like  is  true  of  every  num- 
bcT  in  llie  second  column.  Dining  the  course  of  the 
viar,  a,s  many  nid  die  at  all  ages  a-  v.ere  horn  at  tJio 
beginning  of  llie  year,  anil  const  qnenfly,  there  ivdl 
be  an  excels  of  the  numlHT  alive  a(  tlie  beginning  of 
the  vear  above  the  nnaiber  alive  at  the  end  of  the 
year,  equal  to  the  whole  number  of  the  annual  birilts  ; 
and  'M  true  numiM-r  ronstanlly  ali'e  togetiur.  is  the 
arithoietii  al  mean  beliveen  the  ;  -  tivo  nuiiihei  -  ;  or 
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Mortality.  greeaLly  to  tlie  rule  here  given,  the  sum  ol*  the  num- 

- ,  —  hers  in  the  second  column  of  the  table  lessened  by  half 

the  number  of  annual  births. 

In  such  a  scries  of  numbers,  the  excess  of  each  num¬ 
ber  above  that  tvhich  immediately  follotvs  it  will  be  the 
number  dying  eveiy  year  out  of  the  particular  numbpr 
alive  at  the  beginning  of  the  y’car  ;  and  these  excesses 
set  down  regularly  as  in  the  third  column  of  the  table 
to  which  %ve  have  referred,  tvill  show  the  different  rates 
at  which  human  life  wastes  through  all  its  different  pe- 
■  riods,  and  the  different  probabilities  of  life  at  all  par¬ 
ticular  ages. 

Tt  must  be  remembered,  that  what  has  been  now 
said  goes  on  the  supposition,  that  the  place  whose 
bills  of  mortality'  are  given,  supports  itself,  by  pro¬ 
creation  only,  in  the  number  of  its  inhabitants.  In 
towns  this  very  seldom  happens,  on  account  of  tlie  lux¬ 
ury  and  debauchery  which  generally  prevail  in  them. 
Tliey  are,  therefore,  commonly  kept  up  by  a  constant 
accession  of  strangers,  who  remove  to  tiiem  from  coun- 
ti-y  parislies  and  villages.  In  these  circumstances,  in 
order  to  find  the  true  number  of  inhabitants,  and  pro¬ 
babilities  of  life,  from  bills  of  mortality  containing  an 
account  of  the  ages  at  which  all  die,  it  is  necessary 
’.hat  the  proportion  of  the  annual  births  to  the  annual 
settlers  should  be  known,  and  also  the  period  of  lile 
at  which  the  latter  remove.  Both  these  particulars 
may  be  discovered  in  the  following  method. 

If  for  a  coiu’se  of  years  there  have  been  no  sensible 
increase  or  decrease  in  a  place,  the  number  of  annual 
settlers  will  be  e(|ual  to  the  excess  ol  the  annual  bu¬ 
rials  above  the  annual  births.  If  there  be  an  increase, 
it  will  be  greater  than  this  excess.  If  there  be  a  de¬ 
crease,  it  will  be  less. 

The  period  of  life  at  which  these  settlers  remove, 
will  appear  in  the  bills  by  an  Increase  in  the  number 
of  deaths  at  that  period  and  beyond  it.  1  hus  in  the 
London  bills  the  number  of  deaths  between  20  and 
30  is  generallv  above  double,  and  betv/een  30  and 
go  near  triple  the  number  of  deaths  between  10  and 
20  j  and  the  true  account  of  this  is,  that  from  the 
age  of  18  or  20  to  35  or  40,  there  is  an  afflux  of  people 
cveiy  year  to  liondon  from  the  country,  which  occa¬ 
sions  a  great  increase  in  the  number  of  inhabitants  at 
these  ages  j  and  consequently  raises  the  deaths  for  all 
ages  above  20  considerably  above  their  due  proportion 
when  compared  with  the  number  of  deaths  before  20. 
This  is  observable  in  all  the  bills  of  mortality  for  towns 
with  which  we  are  acquainted,  not  even  excepting  the 
Bresla’w  bills.  Dr  Halley  takes  notice,  that  tliese  bills 
gave  the  number  of  deaths  between  10  and  20  too 
small.  This  he  considered  as  an  irregularity  in  them 
owing  to  chance  j  and,  therclore,  in  forming  his  table 
of  observations,  he  took  the  liberty  so  far  to  correct  it, 
as  to  render  the  proportion  of  those  who  die  to  the  liv¬ 
ing  in  this  division  of  life  nearly  the  same  with  the  pro¬ 
portion  which,  he  says,  he  had  been  informed  die  annu¬ 
ally  of  the  young  lads  in  Christ  Church  hospital.  But 
the  truth  is,  that  this  irregularity  in  the  bills  wa.s  deri¬ 
ved  from  the  cause  we  have  just  assigned.'  During  the 
five  years  for  which  the  Breslaw  bills  ai’e  given  by  Dr 
Halley,  tlie  births  did  indeed  a  little  exceed  tlu;  bu¬ 
rials  j  but  it  appears  that  this  was  the  effect  of  some 
peculiar  causes  that  happened  to  operate  just  at  that 
time  j  for  during  a  complete  century,  fi'orn  1633 
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1734,  the  annual  medium  of  births  was  1089,  and  of  MoriaUtti, 
burials  1236.  This  town,  therefore,  must  have  been -v— ~ 
all  along  kept  up  by  a  number  of  yearly  recruits  from 
other  places,  equal  to  about  a  seventh  part  of  the  yearly 
births. 

It  appears  from  the  account  In  the  Philosophical 
Transactions  (Abridgement,  vol.  vii.  N°  332,  p.  46, 

&c.),  that  from  1717  to  1725,  the  annual  medium  of 
births  at  Breslaw  v.  as  1 25  2,  of  bur  ials  1 507  5  and  also 
that  much  the  greatest  part  of  the  births  died  under 
10  years  of  age.  From  a  table  in  Susmilch’s  works, 
vol.  i.  p.  38,  it  appears  that  in  reality  the  greater 
part  of  all  that  die  in  this  town  are  children  under  five 
years  of  age. 

^Miat  has  been  now  observed  concerning  the  period 
of  life  at  which  people  remove  from  the  country  to  set¬ 
tle  in  towns,  would  appear  sufficiently  probable  were 
there  no  such  evidence  for  it  as  has  been  mentioned;  for 
it  might  well  be  reckoned  that  these  people  in  general 
must  be  single  persons  in  the  beginning  of  matui'e  life, 
wlio  not  Iraving  yet  obtained  settlements  in  the  places 
where  they  w'ere  born,  migrate  to  towns  in  quest  of  em¬ 
ployments. 

Ilaving  premised  these  observations,  it  w'ill  be  pro¬ 
per  next  to  endeavour  to  explain  distinctly  the  effect 
which  these  accessions  to  towns  must  have  on  tables 
of  observation  formed  from  their  bills  of  mortality. 

This  Is  a  subject  proper  to  be  insisted  on,  because 
mistakes  have  been  committed  about  it  ;  and  because, 
also  tliQ  discussion  of  it  is  necessary  to  show  how  near 
to  truth  the  value  of  lives  comes  as  deduced  from  such 
tables. 

The  following  general  mile  may  be  given  on  this 
subject.  If  a  place  lias  for  a  course  of  years  been 
maintained  In  a  state  nearly  stationary,  as  to  number 
of  Inhabitants,  by  lecririts  coming  In  every  yeai',  to 
prevent  the  decrease  that  would  aiise  fiom  the  ex¬ 
cess  of  burials  above  the  births,  a  table  formed  on  tlu: 
principle,  “  that  the  number  dving  annually  after- 
every  particular  age,  is  equal  to  the  number  living 
at  that  age,”  will  give  the  number  of  inhabitants, 
and  the  probabilities  of  life,  too  great,  for  all  ages, 
preceding  that  at  which  the  reeruits  cease  ;  and  af¬ 
ter  this  it  will  give  them  right.  If  the  accessions  are 
so  great  as  to  cause  an  increase  in  the  place,  such  a 
table  %vill  give  the  number  of  inhabitants  and  the 
probabilities  of  life  too  little  after  the  age  at  which 
the  accessions  cea.se;  and  too  great  if  there  is  a  decrease. 

Before  that  age  it  will  in  both  cases  give  them  too 
gi’eat  ;  but  most  considerably  so  in  the  former  case,  or 
when  there  is  an  increase. 

Agreeably  to  these  observations,  if  a  place  increases 
not  in  consequence  of  accessions  from  other  places, 
but  of  a  constant  excess  of  the  births  above  the  deaths, 
a  table  eonstructed  on  the  principle  that  has  been 
mentioned  will  give  the  probabilities  of  life  too  low 
through  the  whole  extent  of  life  ;  because  In  such 
circumstances  the  number  of  deaths  in  the  first  stages 
of  life  must  be  too  great  in  comparison  of  the  number 
of  deaths  in  the  latter  stages  ;  and  more  or  less  so  as 
the  increase  is  more  or  less  rapid.  'I'he  contrary  in  all 
respects  takes  place  where  there  is  a  dccrca.se  arising 
from  the  excess  of  the  deaths  above  the  births. 

For  example  :  Let  us  suppose  that  244  of  those 
born  in  a  town  attain  annually  to  20  years  of  age, 

and 
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Mortality,  and  t|'at  250  more,  all  likewise  20  years  of  age,  come  shov/  likewise  at  what  parts  of  life  the  errors  in  such  Monalit* 

— - '  into  it  annually  from  other  places,  in  consequenee  of  tables  are  most  considerable,  and  how  they  may  be  in  a  ‘  ,  '  ^ 

which  it  has  for  a  course  of  years  been  just  maintained  great  measure  corrected. 

in  the  number  of  its  inhabitants,  without  any  sensible  All  this  shall  be  exemplified  in  the  particular  case  of 

increase  or  decrease  :  in  these  circums'tances,  the  num-  London. 


her  of  the  living  in  the  town  of  the  age  of  20  will 
be  always  244  natives,  and  2Jo  settlers,  or  494  In  all  j 
and  since  these  are  supposed  all  to  die  in  the  town, 
and  no  more  recruits  are  supposed  to  come  in,  494 
will  be  likemse  the  number  dying  annually  at  20 
and  upwards.  In  the  same  manner  it  will  appear,  on 
these  suppositions,  that  the  number  of  the  living  at  c- 
very  age  subsequent  to  20  will  be  equal  to  the  number 
dying  annually  at  that  age  and  above  it  5  and  con¬ 
sequently  that  tire  number  of  inhabitants  and  the  de¬ 
crements  of  life,  for  every  such  age,  will  be  given  ex¬ 
actly  by  the  table.  But  for  all  ages  before  20,  they 
will  be  given  much  too  great.  For  let  280  of  all  born 
in  the  town  reach  10  j  in  this  case,  280  will  be  the 
true  number  of  the  living  in  the  town  at  tke  age  of  JO} 
and  the  recruits  not  coming  in  till  20,  the  number 
given  by  the  bills  as  dying  between  10  and  20  will  be 
the  true  number  dying  annually  of  the  living  in  this 
division  of  life.  Let  this  number  be  36  }  and  it  will 
follow  that  the  table  ought  to  make  the  numbers  of  the 
living  at  the  ages  between  10  and  20,  a  series  of  decrea¬ 
sing  means  between  280  and  (280  diminished  by  36,  or) 
244.  But  in  forming  the  table  on  the  principle  just 
mentioned,  250  (the  number  above  20  dying  annually 
in  the  town  who  rvere  not  born  in  it)  will  be  added  to 
each  number  in  this  series  }  and  therefore  the  table  will 
give  the  numbers  of  the  living,  and  the  probabilities  of 
life  In  this  division  of  life,  almost  twice  as  great  as  they 
really  are.  This  observation,  it  is  manifest,  may  be  ap¬ 
plied  to  all  the  ages  under  20. 

It  is  necessary  to  add,  that  such  a  table  will  give  the 
number  of  inhabitants  and  the  probabilities  of  life 
equally  wrong  before  20,  whether  the  recruits  all  come 
in  at  20,  agreeably  to  the  supposition  just  made,  or  only 
begin  then  to  come  in.  In  this  last  case,  the  table  will 
give  the  number  of  Inhabitants  and  probabilities  of 
life  too  great  throughout  the  whole  extent  of  life.  If  the 
recruits  come  in  at  all  ages  above  20.  But  if  they 
cease  at  any  particular  age.  It  will  give  them  right  only 
from  that  age }  and  before,  it  will  err  all  along  on  the 
flide  of  excess  }  but  less  considei  ably  between  20  and 
that  age  than  before  20.  For  example:  if,  of  the  2^0 
supposed  to  come  In  at  20,  only  150  then  come  in, 
and  the  rest  at  30}  the  number  of  the  li\ing  will  be 
given  too  too  high  at  every  age 'between  20  and  30  } 
but,  as  just  shown,  they  will  be  given  230  too  high  at 
evciy  age  before  20.  Ju  general,  therefore,  the  num¬ 
ber  of  the  living  at  any  particular  age  mu-.t  be  given  bv 
the  supposed  table  as  many  too  great  as  there  arc  annual 
settlers  after  that  age }  ainl  if  llicse  settlers  coin<-  in  at 
all  ages  indi-eriminatelv,  during  any  certain  Interval  of 
life,  tlie  number  of  inhabitants  and  the  prohabillties  of 
life  will  he  continually  growing  lev-,  and  less  wrong,  the 
nearer  any  age  is  to  the  end  of  that  fnterval.  'I’hcse 
observations  prove,  that  tables  of  observation  formed  in 
the  common  way,  from  hills  of  mortality  for  places 
where  there  is  an  excess  of  the  hiirial-.  a.inve  the  births, 
must  be  erroneous  for  a  gre.it  [>art  of  tlie  duration  of 
life.  In  proportion  to  the  degree  of  iliat  exce.-^.s.  They 


The  number  of  deaths  between  the  ages  of  10  and 
20  is  always  so  small  iu  the  London  bills,  that  it  seems 
certain  few  recruits  tome  to  London  under  20,  or 
at  least  not  so  many  as  before  this  age  ai-e  sent  out  for 
education  to  schools  and  universities.  After  20  great 
numbers  come  in  till  30,  and  some  perhaps  till  40  or 
50  :  but  at  every  age  after  50,  it  is  probable  that  more 
retire  from  London  than  come  to  it.  The  London 
tables  of  observation,  therefore,  being  formed  on  the 
principle  already  mentioned,  cannot  give  the  probabili¬ 
ties  of  life  right  till  40.  Between  30  and  40  they  must 
be  a  little  too  high  }  but  more  so  between  20  and  30, 
and  most  of  all  so  before  20.  It  follows  also  that  these 
tables  must  give  the  number  of  inhabitants  in  London 
much  too  great. 

The  first  of  the  following  tables  Is  formed  iu  the 
manner  here  explained,  from  the  London  bills  for  lo 
years,  from  1759  to  1768,  and  adapted  to  1000  born 
as  a  radix-.  The  sum  of  the  numbers  in  the  second 
column,  diminished  by  half  the  number  born,  is  25.757. 
According  to  this  table,  then,  for  every  1000  deaths  in 
London  there  are  25^  as  many  inhabitants  }  or.  In 
other  words,  the  expectation  of  a  child  just  born  is 
25!^ }  and  the  inhabitants  are  to  the  annual  burials  as 
2^^  to  I.  But  it  has  appeared,  that  the  numbers  in 
the  second  column,  being  given  on  the  supposition  that 
all  those  who  die  in  London  were  born  there,  must  b» 
too  great }  and  we  have  from  hence  a  demonstration, 
that  the  probabilities  of  life  are  given  in  the  common 
tables  of  London  observations  too  high  for  at  least  the 
first  30  years  of  life  }  and  also,  that  the  number  of  in¬ 
habitants  in  London  must  be  less  that  25^  multiplied 
by  the  annual  burials.  The  common  tables,  therefoie, 
of  London  observations  imdoubtedly  need  correction,  as 
Mr  Si  mpson  suggested,  and  in  some  measure  performed; 
though  too  imperfectly,  and  without  going  upon  any 
fixed  principles,  or  showing  particularly  how  tables  of 
observation  ought  to  be  formed,  and  how  far  in  difl'er- 
ent  circumstances,  and  in  difl’erent  ages,  they  are  to  be 
depen(le<l  on.  'i'lie  way  of  doing  this,  and  in  general 
the  right  method  of  forming  genuine  tables  of  ob-'-i-vu- 
tion  tor  towns,  may  be  learned  from  the  following  rule; 

“  From  the  sum  of  all  that  die  annually,  after  any 
given  age,  subtiact  the  number  of  annual  sittleis  alter 
that  age;  and  the  remainder  will  be  the  number  of  th« 
living  at  the  given  time.” 

'I’his  rule  can  want  no  explication  or  proof  after 
what  has  been  already  said. 

If,  therefore,  the  iiuniber  of  niinuul  setth  i-s  in  a 
town  lit  every  age  could  be  ascertained,  a  perfi-et  table 
of  observaiions  might  he  formed  fur  that  toAMi  fmm 
hills  of  morl.allty,  ftinlainlng  an  aecount  of  the  ages 
at  which  all  die  in  it.  Hut  uo  eiore  1  an  be  learned 
in  this  instaiice  from  any  bills,  than  the  wbuli-  le.iin- 
her  of  annual  settlers,  and  the  general  division  of  life 
in  wliirli  tliev  enter.  'I’lii-.,  lioAvrver,  may  be  >iifti. 
c.icrit  to  1  liable  us  to  form  tables  that  .shall  be  toll  ra  bly 
I'vart.  fur  instance:  .Suppose  the  annual  deallis  in 
a  town  will'll  lias  not  incrvaserl  or  decreased,  to  Imve 

;  II 
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Mortality,  been  for  many  years  in  the  proportion  of  4  to  3  to 

- - V"”  the'  annual  births.  It  will  hence  follow,  that  of 

the  persons  who  die  in  such  a  town  are  settlers,  or 
emigi’ants  from  other  places,  and  not  natives  5  and  the 
sudden  increase  in  the  deaths  after  20  will  also  show, 
a'^reeably  to  what  was  before  observed,  that  they  enter 
after  this  age.  In  forming,  therefore,  a  table  for 
such  a  town,  a  quarter  of  all  that  die  at  all  ages 
throughout  the  whole  extent  of  life  must  be  deduct¬ 
ed  Irom  the  sum  of  all  that  die  after  every  given  age 
before  20  j  and  the  remainder  will  be  the  true  num¬ 
ber  living  at  that  given  age.  And  if  at  20,  and 
every  age  above  it,  the  deduction  is  omitted,  or  the 
number  of  tiie  living  at  every  such  age  is  taken  the 
same  with  the  sum  of  all  that  die  after  it,  the  result 
will  he  (supposing  most  of  the  settlers  to  come  in  be¬ 
fore  30,  and  all  before  40)  a  table  exact  till  20 ;  too 
high  between  20  and  30  j  but  nearly  right  for  some 
years  before  40  ■,  and  after  40  exact  again.  Such  a 
table,  it  is  evident,  will  be  the  same  with  the  table 
last  described  at  all  ages  above  20,  and  dill’erent  from  it 
only  under  20.  It  is  evident  also,  that  on  account  of 
its  giving  the  probabilities  of  life  too  great  for  some 
years  after  20,  the  number  of  inhabitants  deduced 
from  it  may  be  depended  on  as  somewhat  greater  than 
the  truth  j  and  more  or  less  so,  as  the  annual  recruits 
enter  in  general  later  or  sooner  alter  20. 

Let  us  now  consider  what  the  result  of  these  re¬ 
marks  will  be,  when  applied  particularly  to  the  London 
bills. 

It  must  be  here  first  observed,  that  at  least  one  quar¬ 
ter  of  all  tliat  die  in  London  are  supplies  or  settlers  from 
the  country,  and  not  natives.  The  medium  of  annual 
burials  for  lO  years,  from  1759  to  1768,  w'as  22,956  ; 
ofhirths  15,710.  The  excess  is  7246,  or  near  a  third 
of  the  burials.  The  same  excess  during  10  years  Iiefore 
1750  was  10,500,  or  near  half  the  burials.  London 
was  then  decreasing.  For  the  last  i  2  or  15  years  it 
has  been  increasing.  This  excess,  therefore,  agree¬ 
ably  to  the  foregoing  observations,  was  then  greater 
than  the  number  of  annual  settlers,  and  it  is  now  less. 
It  is  however  here  supposed,  that  the  number  of  an¬ 
nual  settlers  is  now  no  more  than  a  quarter  of  the  an¬ 
nual  burials.  In  order  to  allow  for  more  omissions  in 
the  births  than  the  burials;  and  also,  in  order  to  be 
more  sure  of  obtaining  results  that  shall  not  exceed  the 
truth. 

Of  every  looo  then  who  die  in  London  only  750 
are  natives,  and  250  are  recruits  who  come  to  it  after 
18  or  20  years  of  age;  and,  consequently,  in  order  to 
obtain  from  the  bills  a  more  correct  table  than  the  first 
of  the  following  tables,  250  must  be  subtracted  from 
every  one  of  the  numbers  in  the  second  column  till  20  ; 
and  the  numbers  in  the  third  column  must  be  kept  the 
same,  the  bills  always  giving  these  right.  After  20, 
the  table  is  to  be  continued  unaltered  ;  and  the  result 
will  be,  a  table  w’hich  ■will  give  the  numbers  of  the 
iUing  at  all  ages  in  London  much  nearer  the  truth 
but  still  somewhat  too  high.  Such  is  the  second  of 
the  following  tables.  The  sum  of  all  the  numbers  in 
the  second  column  of  this  table,  diminished  by  500,  is 
20,750.  For  every  1000  deaths,  therefore,  in  London, 
there  are,  according  to  this  table,  20,750  living  persons 
in  it ;  or  for  every  single  death  20^  Inhabitants.  It 


was  before  shown,  that  the  number  of  inhabitants  in  Mortality. 
London  could  not  be  so  great  as  25 1  times  the  deaths.  v— ^ 

It  now  appears  (since  the  numbers  in  the  second  co¬ 
lumn  of  this  table  are  too  high)  that  the  number  of  in¬ 
habitants  of  London  cannot  be  so  great  as  even  20^ 
times  the  deaths.  And  this  is  a  conclusion  which  e^ery 
one,  who  will  bestow  due  attention  on  what  has  been 
said,  will  find  himself  forced  to  receive.  It  will  not  be 
amiss,  however,  to  confirm  it  by  the  following  fact,  the 
knowledge  of  which  is  derived  from  the  particular  in- 
quii-j'  and  information  of  jMr  Harris,  the  late  ingenious 
master  of  the  royal  mathematical  school  in  t.'hrist- 
Church  hospital.  The  average  of  lads  in  this  school 
has,  for  30  years  past,  been  831.  They  are  admitted  - 
at  all  ages  between  7  and  ii;  and  few  stay  beyond 
16  ;  they  are,  therefore,  in  general,  lads  between  the 
age  of  8  and  16.  I  hey  have  better  accommodations  than 
it  can  be  supposed  children  commonly  have  ;  and  about 
300  of  them  have  the  particular  advantage  of  being 
educated  in  the  country.  In  such  circumstances  it  may 
be  well  reckoned,  that  the  proportion  of  children  dying 
annually  must  be  less  than  the  general  proportion  of 
children  dying  annually  at  the  same  ages  in  London. 

The  fact  is,  that  for  the  last  30  years  ii4  have  died 
annually,  or  one  in  yof. 

According  to  lable  II.  one  in  73  dies  between  10 
and  20,  and  one  in  70  between  8  and  16.  'J'hat  table, 
theretore,  probably  gives  the  decrements  of  life  in  Lon¬ 
don  at  these  ages,  too  little,  and  the  numbers  of  the 
living  too  great  :  and  if  this  is  true  of  these  ages,  it 
must  be  true  of  all  other  ages  under  20  ;  and  it  follows, 
demonstrably,  in  conformity  to  what  was  before  shown, 
that  more  people  settle  in  London  after  20  than  the 
fourth  above  supposed  ;  and  that  from  20  to  at  least  30 

35>  numbers  of  the  livilig  are  given  too  great,  in 
proportion  to  the  decrements  of  life. 

Jn  this  table  the  numbers  in  the  second  column  are 
doubled  at  20,  agreeably  to  what  really  liappens  in 
J..ondon  ;  and  the  sum  of  the  numbers  in  this  column, 
diminished  by  half  the  whole  number  of  deatlis,  gives 
the  expectation  of  life,  not  of  a  child  just  born,  as  in 
other  tables,  but  of  all  the  Inhabitants  of  London  at 
the  time  they  enter  it,  whether  that  be  at  birth  or 
at  20  years  of  age.  The  expcctaltons,  therefore,  and 
the  values  of  London  lives  under  20,  cannot  be  calcu¬ 
lated  from  this  table.  But  it  may  be  very  easily  fitted 
for  this  purpose,  by  finding  the  number  of  births  which, 
according  to  the  given  decrements  of  life,  will  leave 
494  iillve  at  20  ;  and  then  adapting  the  intermediate 
numbers  in  such  a  manner  to  this  radix,  as  to  preserve 
all  along  the  number  of  the  living  in  the  same  pro¬ 
portion  to  the  numbers  of  the  dead.  This  is  done  in 
the  third  of  the  following  tables;  and  this  table  may 
be  recommended  as  better  adapted  to  the  present  state 
of  London  than  any  other  table.  The  values  of  lives, 
however,  deduced  from  it,  are  in  general  nearly  the 
same  with  those  deduced  by  Mr  Simpson  from  the- 
London  bills  as  they  stood  forty  years  ago  ;  the  main 
difference  is,  that  after  52,  and  in  old  age,  this  table 
gives  them  somewhat  lower  than  Mr  Simpson’s  table. 

The  fourth  and  fifth  of  the  following  tables,  compared 
with  the  two  last,  will  give  a  distinct  and  full  view  of 
the  difference  between  the  rate  of  human  mortality  in 
great  towns  and  in  country  parishes  and  villages. 
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TABLE  I. 


Showing  the  Probabilities  of  Life  in  Loiulon,  on  the 
supposition  that  all  who  die  in  London  were  born 
there.  Formed  from  the  Bills  for  10  years,  from 
1759  to  1768. 


Ages 

Persons 

living. 

Deer, 
of  Lift 

Ages. 

Persons 

living. 

Deer, 
of  Life 

Ages. 

Persons 

living. 

Deer 
of  Life 

0 

1000 

240 

31 

404 

9 

62 

132 

7 

I 

760 

99 

32 

395 

9 

63 

125 

7 

2 

661 

42 

33 

386 

9 

64 

I18 

7 

3 

619 

29 

34 

377 

9 

65 

III 

7 

4 

590 

21 

35 

368 

9 

66 

104 

7 

S 

569 

1 1 

36 

359 

9 

67 

97 

7 

6 

558 

10 

37 

350 

9 

68 

90 

7 

7 

548 

7 

38 

341 

9 

69 

83 

7 

8 

54  ‘ 

6 

39 

332 

10 

73 

76 

6 

9 

535 

5 

40 

322 

10 

71 

70 

6 

10 

533 

,  4 

41 

312 

10 

72 

64 

6 

II 

526 

4 

42 

302 

10 

73 

58 

5 

12 

522 

4 

43 

292 

lO 

74 

53 

5 

*3 

518 

3 

44 

282 

10 

75 

48 

5 

14 

515 

3 

45 

272 

10 

76 

43 

5 

15 

512 

3 

46 

262 

10 

77 

38 

5 

16 

509 

3 

47 

252 

lO 

78 

33 

4 

17 

506 

3 

48 

242 

9 

79 

29 

4 

18 

503 

4 

49 

233 

9 

80 

25 

3 

19 

499 

5 

50 

224 

9 

81 

22 

3 

20 

494 

7 

5* 

215 

9 

82 

19 

3 

21 

487 

8 

52 

206 

8 

83 

16 

3 

22 

479 

8 

53 

198 

8 

84 

13 

2 

23 

471 

8 

54 

190 

7 

85 

1 1 

2 

24 

463 

8 

55 

^83 

7 

86 

9 

2 

25 

455 

8 

56 

176 

7 

87 

7 

2 

26 

447 

8 

57 

169 

7 

88 

5 

I 

27 

439 

8 

58 

162 

7 

89 

4 

I 

28 

43 » 

9 

59 

155 

8 

90 

3 

I 

29 

422 

9 

60 

147 

8 

30 

4L3 

9 

61 

139 

7 

TABLE  III. 
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Showing  the  true  Probabilities  of  Life  in  London  for 
all  ages.  Farmed  from  the  Bills  for  10  years,  from 
1759  to  1768. 


Ages 

Persons 

living. 

Deer 
of  Life 

Ages. 

Persons 

living. 

Dcct 
of  Life 

Ages. 

Persons 

living. 

Deer' 

ofLife 

0 

1518 

486 

3* 

404 

9 

62 

132 

7 

I 

1032 

200 

32 

395 

9 

63 

125 

7 

2 

832 

85 

33 

386 

9 

64 

I18 

7 

3 

747 

59 

34 

377 

9 

65 

III 

7 

4 

688 

42 

35 

368 

9 

66 

104 

7 

5 

646 

23 

36 

359 

9 

67 

97 

7 

6 

623 

20 

37 

350 

9 

68 

90 

7 

7 

603 

*4 

38 

34* 

9 

69 

83 

7 

8 

589 

12 

39 

332 

10 

70 

76 

6 

9 

577 

10 

40 

322 

10 

7* 

70 

6 

10 

567 

9 

4* 

312 

10 

72 

64 

6 

1 1 

558 

9 

42 

302 

10 

73 

58 

5 

12 

549 

8 

43 

292 

10 

74 

.53 

5 

13 

541 

7 

44 

282 

10 

75 

48 

5 

14 

534 

6 

45 

272 

10 

76 

43 

5 

15 

528 

6 

46 

262 

10 

77 

38 

5 

16 

522 

7 

47 

252 

10 

78 

33 

4 

17 

515 

7 

48 

242 

9 

79 

29 

4 

18 

508 

7 

49 

233 

9 

80 

25 

3 

19 

50  > 

7 

50 

224 

9 

81 

22 

3 

20 

494 

7 

5* 

2*5 

9 

82 

*9 

3 

21 

487 

8 

52 

206 

8 

83 

16 

3 

22 

479 

8 

53 

198 

8 

84 

*3 

2 

23 

471 

8 

54 

190 

7 

83 

1 1 

2 

24 

463 

8 

55 

'83 

7 

86 

9 

2 

25 

455 

8 

56 

176 

7 

87 

7 

2 

26 

447 

8 

57 

169 

7 

88 

5 

I 

27 

439 

8 

58 

162 

7 

89 

4 

I 

28 

43* 

9 

59 

*55 

8 

90 

3 

I 

29 

422 

9 

60 

*47 

8 

30 

413 

9 

61 

'  *39 

7 

TABLE  II. 


Showing  the  true  probabilities  of  Life  In  Londou  till 
the  age  of  19. 


Ages 

Persons 

Deer 

.Ages. 

Persons 

Deer 

Ages 

I’crson 

Deer 

living. 

of  l.ift 

living 

ofLife 

living. 

)f  Life 

0 

750 

240 

9 

285 

5 

18 

253 

4 

I 

5*0 

99 

10 

280 

4 

*9 

249 

2 

4*1 

42 

1 1 

276 

4 

20 

494 

3 

369 

29 

1 2 

272 

4 

21 

487 

4 

340 

21 

*3 

268 

3 

&c. 

&c. 

5 

6 

3*9 

308 

1 1 

10 

*4 

*5 

265 

262 

3 

3 

The  numbers  in  the 
second  column  to 

7 

298 

7 

16 

259 

3 

be  continued 

as  in 

8 

291 

6 

*7 

256 

3 

the  Inst  Inlilc 

All  the  bills,  from  which  the  following  tables  are 
formecr,  give  the  numbers  dying  under  i  as  well  as  un¬ 
der  2  years  ;  and  in  the  numl)ers  dying  under  i  are  in- 
eluded,  in  the  country  parish  in  Brandenburg  and  at 
Berlin,  all  the  stillborns.  All  the  bills  also  give  the 
numbers  dying  in  every  period  ol  five  years. 

For  the  probabilities  of  life  at  C'iulisle,  see  Aknui- 
TIKS,  .SurPLEM£ST. 
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^icrtality. 


TABLE  IV. 


TABLE  V. 


Showing  the  Probabilities  of  Life  in  the  District  of  Showing  the  Probabilities  of  Life  in  a  Country  Parish 
Vaud,  Switzerland,  formed  from  the  Registers  of  43  in  Brandenburg,  formed  from  the  Bills  for  50  Years, 

Parishes,  given  by  Mr  Muret,  in  the  First  Part  of  from  1710  to  1759,  as  given  by  Mr  Susmilch,  in  his 


the  Bern  Memoirs  for  the  Year  1766. 


Gottliche  Ordnung. 


Age. 


10 
1 1 
12 

13 

14 


16 

17 

18 

^9 


20 

21 

22 

23 

24 


2> 

26 

27 

28 

29 


Living 


1000 

811 

765 

735 

7^5 


Deer 


701 

688 

677 

.667 

659 


653 

648 

643 

639 

635 


33 


631 

626 

622 

618 

614 


610 

606 

602 

597 

592 


587 

582 

577 

572 

567 

563 


189 

46 

30 

20 

14 


13 

1 1 
10 
8 
6 


5 

5 

5 

5 

4 


Age. 


3^ 

32 

33 

34 


35 

36 

37 

38 

39 


40 

41 

42 

'43 

44 


45 

46 

47 

48 

49 


50 

51 

52 

53 

54 


55 

56 

57 

58 

59 


60 

61 


Living 


558 

553 

548 

544 


Deer 


539 

533 

527 

520 

313 


506 

500 

494 

448 

482 


476 

469 

461 

451 

441 


431 

422 

414 

406 

397 


388 

377 
364 
348 
33 « 


3'4 

299 


7 

8 

10 

10 

10 


II 

13 

16 
>7 

17 


15 

13 


Age 

Livin'; 

Deer. 

62 

86 

12 

63 

274 

12 

64 

262 

12 

-  63 

250 

*4 

66 

236 

i-^ 

67 

220 

18 

68 

202 

18 

69 

184 

6 

-  70 

168 

15 

7^ 

153 

13 

72 

140 

1 1 

73 

129 

10 

74 

119 

10 

-  75 

109 

11 

76 

98 

13 

77 

85 

M 

78 

7‘ 

13 

79 

58 

12 

.  80 

46 

10 

81 

36 

7 

82 

29 

5 

83 

24 

4 

84 

20 

3 

85 

^7 

3 

86 

3 

87 

1 1 

2 

88 

9 

2. 

89 

7 

2 

90 

5 

1 

Age 

Living 

De 

0 

1000 

225 

I 

775 

57 

2 

718 

31 

3 

687 

23 

4 

664 

22 

5 

642 

20 

6 

622 

*5 

7 

607 

1 2 

8 

595 

10 

9 

585 

8 

10 

577 

7 

11 

570 

6 

12 

564 

5 

13 

559 

5 

H 

554 

5 

15 

549 

5 

16 

544 

5 

‘7 

539 

4 

18 

535 

4 

19 

531 

4  1 

20 

527 

5 

21 

522 

0 

22 

5‘7 

5 

23 

5‘2 

i 

24 

507 

5  - 

25 

502 

4 

26 

498 

3 

27 

495 

3 

28 

492 

3 

29 

489 

3  |- 

30  i 

486 

4  1 

Age  Living 


3» 

32 

33 

34 


35 

36 

37 

38 

39 


40 

41 

42 

43 

44 


45 

46 

47 

48 

49 


50 

51 

52 

53 

54 


55 

56 

37 

58 

59 


60 

61 


4S2 

477 

472 

467 


462 

456 

450 

444 

438 


432 

427 

422 

417 

412 


Oe 


407 

400 

394 

388 

381 


374 

367 

359 

351 

343 


334 

324 

3'4 

304 

293 


282 

271 


6 

6 

6 

7 

7 


10 

10 

10 

1 1 

II 


1 1 
1 1 


1  Age 

Living 

jDecr, 

♦ 

62 

260 

12 

63 

248 

1  2 

64 

23  ' 

12 

-  65 

224 

1 1 

1  66 

213 

11 

67 

20  2 

12 

68 

190 

12 

69 

178 

12 

70 

166 

13 

7^ 

»53 

15 

72 

*38 

16 

73 

122 

15 

74 

107 

14 

75 

93 

13 

76 

80 

12 

77 

68 

9 

78 

59 

8 

79 

51 

7 

80 

44 

6 

81 

38 

6 

82 

32 

6 

83 

25 

6 

84 

21 

5 

85 

15 

4 

86 

II 

3 

87 

8 

2 

88 

6 

2 

89 

4 

1 

90 

3 

* 

9' 

2 

*  1 

92 

I 

«  1 
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Age. 

Living 

Deer 

0 

1495 

682 

I 

813 

107 

2' 

706 

61 

3 

645 

46 

4 

599 

33 

5 

566 

30 

6 

53^ 

20 

7 

516 

II 

8 

505 

9 

9 

496 

7 

\ 

10 

489 

6 

1 1 

48,3 

5 

12 

478 

5 

13 

473 

6 

14 

467 

6 

15 

461 

6 

16 

455 

7 

17 

448 

6 

18 

442 

6 

^9 

436 

6 

•  20 

43^ 

5 

21 

425 

5 

22 

420 

5 

23 

4*5 

6 

24 

409 

6 

25 

403 

6 

26 

397 

6 

27 

391 

7 

28 

381 

7 

29 

377 

7 

30 

370 

6 

31 

364 

6 

A«'e. 

Diving 

Deer. 

32 

358 

5 

33 

353 

6 

34 

347 

7 

35 

340 

8 

36 

332 

8 

37 

324 

8 

38 

316 

9 

39 

307 

9 

40 

298 

8 

41 

290 

7 

42 

283 

6 

43 

277' 

6 

44 

271 

7 

45 

264 

8 

46 

256 

9 

47 

247^ 

9 

48 

238 

9 

49 

229 

9 

50 

220 

8 

51 

212 

7 

52 

203 

7 

53 

198 

7 

54 

191 

7 

55 

184 

8 

56 

176 

8 

57 

168 

9 

58 

L99 

8 

59 

151 

8 

60 

M3 

7 

61 

136 

7 

62 

129 

6 

63 

123 

7 

Age. 

Diving. 

^ecr 

64 

1 16 

7 

65 

109 

8 

66 

lOI 

8 

67 

93 

8 

68 

85 

7 

69 

78 

7 

70 

71 

6 

71 

65 

5 

72 

60 

5 

73 

55 

4 

74 

51 

4 

75 

47 

5 

76 

42 

5 

77 

37 

5 

78 

32 

5 

79 

27 

4 

80 

23 

3 

81 

20 

2 

82 

19 

2 

83 

16 

2 

84 

M 

2 

85 

12 

2 

86 

10 

2 

87 

8 

2 

88 

6 

2 

89 

4 

I 

90 

3 

I 

9' 

2 

I 

92 

1 

I 
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Showing  the  Probabilities  of  Life  at  Vienna,  form¬ 
ed  from  the  Bills  for  eight  Years,  as  given  by- 
Mr  Susniilcli,.  in  his  Gottllche  Ordnung,  page  32, 
Tables. 


Age 

Living- 

Deer. 

0 

1427 

524 

I 

903 

151 

2 

752 

61 

3 

691 

73 

4 

618 

45 

5 

573 

21 

6 

552 

15 

7 

536 

13 

8 

523 

9 

9 

5M 

7 

10 

507 

5 

II 

502 

4 

12 

498 

4 

13 

494 

4 

14 

490 

4 

15 

486 

4 

16 

482 

5 

17 

477 

5 

18 

472 

5 

467 

6 

20 

461 

6 

21 

4-55 

6 

22 

449 

’  6 

23 

443 

7 

24 

436 

8 

25 

428 

9 

26 

42J 

9 

27 

412 

9 

28 

403 

9 

29 

394 

9 

30 

385 

9 

376 

8 

Age. 


32 

33 

34 


35 

36 

37 

38 

39 


40 

41 

42 

43 

44 


45 

46 

47 

48 

49 


50 

51 

52 

53 

54 


55 

56 

57 

58 

59 


60 

61 

62 

63 


Living. 


368 

361 

354 


347 

339 

330 

323 

310 


300 

290 

281 

274 

266 


259 

2C2 

245 

238 

231 


224 

217 

210 

203 

195 


187 

179 

171 

163 

154 


145 

137 

130 

124 


Deer. 


8 

8 

10 

10 

10 


10 

9 

8 

7 

7 


Age. 

Living 

Deer 

64 

I18 

6 

6^ 

112 

6 

66 

106 

7 

67 

99 

7 

68 

92 

6 

69 

86 

6 

70 

80 

6 

71 

74 

6 

72 

68 

6 

73 

62 

5 

74 

57 

5 

75 

52 

5 

76 

47 

5 

77 

42 

5 

78 

37 

5 

79 

32 

4 

80 

28 

4 

81 

24 

3 

82 

21 

2 

83 

84 

17 

2 

85 

IS 

2 

86 

13 

2 

87 

1 1 

2 

I  88 

9 

2 

89 

7 

I 

i  9^ 

6 

1 

:  9' 

5 

I 

:  92 

4 

I 

1  93 

3 

I 

i  94 

2 

1 

Mortality 

II 

Mortar. 


Showing  the  Probabilities  of  Life  at  Berlin,  formed 
from  the  Bills  for  Four  Years,  from  1752  to  1755, 
given  by  Mr  Susrallch  In  his  Gottllche  Ordnung,  vol. 
ii.  p.  37,  Tables. 


Brief  o/MOBTANCESTRY,  in  Scots  Laiu;  an¬ 
ciently  the  ground  of  an  action  at  the  instance  of  an 
heir,  in  the  special  case  where  he  had  be(>n  excluded 
from  the  possession  of  his  ancestor’s  estate  by  the  supe¬ 
rior,  ot-  other  person  pretending  right. 

MORTAR,  a  preparation  of  lime  and  sand  mixed 
with  water,  which  serves  as  a  cement,  and  is  used  by 
masons  and  bricklayers  in  building  walls  of  stone  and 
brick.  See  LiME,  Chemistuy  Index. 

Mortar,  a  chemical  utensil,  very  useful  for  the  di¬ 
vision  of  bodies,  partly  by  percussion  and  partly  by 


grinding.  Mortars  have  the  form  of  an  inverted  bell. 
Tile  matter  intended  to  be  pounded  is  to  be  put  into 
them,  and  there  it  is  to  be  struck  and  bruised  by  a 
long  in.^trum('nt  called  a  pestle.  'I'lie  motion  given  to 
tbc  pestle  ought  to  vary  according  to  the  nature  of  the 
substances  to  be  pounded.  Tliose  which  are  easily 
broken,  or  which  arc  apt  to  fly  out  of  the  mortar,  or 
which  arc  hardened  by  the  stroke  of  the  pestle,  require 
that  this  Instrument  should  bo  moved  circularly,  rather 
by  grinding  or  bruising  than  hy  striking,  'riiosc  siib- 
ttancis  which  am  softened  by  the  heat  occaslunrd  by 

mbbinr 


Mortar. 
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ruubing  and  percussion,  requii'e  to  be  pounded  very 
^  slowly.  Lastly,  Those  which  are  very  hard,  and  which 
are  not  capable  of  being  softened,  are  easily  pounded 
by  repeated  strokes  of  the  pestle.  They  require  no 
bruising  but  when  they  are  brought  to  a  certain  degree 
of  fineness.  But  these  things  are  better  learned  by  ha¬ 
bit  and  practice  than  by  any  directions. 

As  mortars  are  instruments  which  are  constantly 
used  in  chemistry,  they  ought  to  be  kept  of  all  sizes  and 
materials  j  as  of  marbla,  copper,  glass,  iron,  gritstone, 
and  agate.  The  nature  of  the  substance  to  be  pounded 
determines  the  choice  of  the  kind  of  mortar.  The 
hardness  and  dissolving  power  of  that  substance  are  par¬ 
ticularly  to  be  attended  to.  As  copper  is  a  metal, 
which  is  soluble  by  almost  all  menstrua,  and  l)urtful  to 
health,  this  metal  is  rarely  or  never  employed  for  the 
purpose  of  making  mortars. 

One  of  the  inincipal  inconveniences  of  pulveriza¬ 
tion  in  a  mortar  proceeds  from  the  fine  powder  which 
rises  abundantly  from  some  substances  during  the  ope¬ 
ration.  11  these  substances  be  precious,  tlie  loss  will 
be  considerable ;  and  if  they  be  injurious  to  health, 
they  may  hurt  the  operator.  These  inconveniences 
may  be  remedied,  either  by  covering  the  mortar  with 
a  skin,  in  the  middle  of  which  is  a  Iiole,  through  which 
the  pestle  passes  j  or  by  moistening  the  matter  with  a 
little  water  when  this  addition  does  not  injure  it ;  or, 
lastly,  by  covering  the  mouth  and  nose  of  the  operator 
with  a  fine  cloth,  to  exclude  this  powder.  Some  sub¬ 


stances,  as  corrosive  sublimate,  arsenic,  calces  of  lead, 
cantharides,  euphorblum,  &c.  are  so  noxious,  that  all ' 
these  precautions  ought  to  be  used,  particularly  when 
a  large  quantity  is  pounded. 

Large  mortars  ought  to  be  fixed  upon  a  block  of 
wood,  so  hlgl),  that  the  mortar  shall  be  level  with  the 
middle  of  the  operator.  When  the  pestle  is  large  and 
hea\'y,  it  ought  to  be  suspended  by  a  cord  or  chain 
fixed  to  a  moveable  pole  placed  horizontally  above  the 
mortar ;  this  pole  considerably  relieves  the  opei’ator, 
because  its  elasticity  assists  the  raising  of  the  pestle. 

^loRTAR-Picce,  in  the  military  art,  a  short  piece 
of  ordnance,  thick  .and  wide,  proper  for  throwing 
bombs,  carcases,  shells,  stones,  bags  filled  with  grape- 
shot,  &.C.  See  Gunnery,  ]S!°  50. 

Land  Mortars,  are  those  used  in  sieges,  and  of  late 
in  battles,  mounted  on  beds  made  of  solid  timber,  con¬ 
sisting  generally  of  four  pieces,  those  of  the  royal  and 
cohorn  excepted,  which  are  but  one  single  block  ; 
and  both  mortar  and  bed  are  transported  on  block- 
carriages.  There  is  likewise' a  kind  of  land  mortars, 
mounted  on  travelling  carriages,  invented  by  Count 
Buckeburg,  which  may  be  elevated  to  any  degree  j 
whereas  burs  are  fixed  to  an  angle  of  45  degrees,  and 
firmly  lashed  with  ropes.  The  following  table  shows 
the  weight  of  land  mortars  and  shells  j  together  with 
the  quantity  of  powder  the  chambers  hold  when  lull 
the  weight  of  the  shells,  and  powder  for  loading  theiiEj 


Diameter  of  mortars. 

>3 

-inch. 

10 

-inch. 

8-lnch. 

5. 8-lnch. 
royal. 

4  6-lnch. 
cohorn. 

c. 

qr 

11). 

c. 

qr.  11). 

C 

qr. 

11). 

C 

qr.  lb. 

c 

qr. 

lb. 

Mortar’s  weight. 

25 

0 

0 

to 

00 

N 

4 

0 

20 

I 

I  0 

0 

3 

0 

Shell’s  weight. 

I 

2 

15 

0 

2  25 

0 

1 

0 

0 

1 

0 

0 

7 

Ib. 

oz 

Ib. 

oz  gr. 

lb. 

OZ 

gr. 

11) 

oz.  gr 

'.b. 

OZ 

gr- 

Shell’s  cont.  of  powder. 

9 

4 

8 

4 

14  12 

2 

3 

8 

I 

1  8 

0 

8 

0 

Chamber’s  cont.  of  powder. 

9 

1 

8 

4 

0  C 

2 

0 

10 

I 

0  0 

0 

8 

0 

Sea  Mortars,  are  those  which  are  fixed  in  bomb 
vessels  tor  bombarding  places  by  sea  :  and  as  they  are 
generally  fired  at  a  much  greater  distance  than  that 
wliich  is  required  by  land,  they  are  made  somewhat 


2'o  Charge  or  Load  a  Mortar,  the  proper  quantity 
lof  (/unpovvder  is  put  into  the  thamber,  and  if  th.cre  be 
any  vacant  space  they  fill  it  up  with  hay  j  some  choose 
a  wooden  plug  :  over  this  they  lay  a  turf,  some  a  wood- 
,-en  tomplon  fitted  to  the  bore  of  the  piece  5  and  lastly 

5 


longer  and  much  heavier  than  the  land  mortars.  The 
following  table  exhibits  the  weight  of  the  sea  mortars 
and  shells,  and  also  of  their  full  charges. 


the  bomb  5  taking  care  that  the  fuse  be  in  the  axis 
thereof,  and  the  orifice  be  turned  from  the  muzzle  of 
the  piece  :  what  space  remains  is  to  he  filled  up  with 
h.ay,  straw,  turf,  8-'c.  so  as  the  load  may  not  be  explod¬ 
ed  without  the  utmost  violence. 

The 


Nature  of  the  mortar. 

Powder  con 
tained  in  the 
chamber 
when  full. 

1 

Weight  of 
the  mortar. 

Weight  of 
the  shell 
when  fixed 

Weight  of 
power  con 
tamed  in 
the  shell 

'0-inch  howitzer. 

lb.  oz. 

12  0 

C.  qr.  Ib 
31  2  26 

lb. 

lb.  oz. 

13-inch  mortar. 

30  0 

812  1 

198 

7  0 

to- inch  mortar. 

12  0 

34  2 

93 

Mortar. 

- r—' 
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SIdrtar.  The  quantity  of  gunpowder  to  be  used  is  found  by 
— dividing  the  weight  of  the  bomb  by  30  j  though  this 
rule  is  not  always  to  be  strictly  observed. 

When  the  proper  quantity  of  powder  necessary  to 
charge  a  sea  mortar  is  put  into  the  chamber,  it  is  co¬ 
vered  with  a  wad  well  beat  down  with  the  rammer. 
After  this  the  fixed  shell  is  placed  upon  the  wad,  as 
near  the  middle  of  the  mortar  as  possible,  with  the 
fuse  hole  uppermost,  and  another  wad  pressed  down 
dose  upon  it,  so  as  to  keep  the  shell  firm  in  its  position. 
The  officer  then  points  the  mortar  according  to  the 
proposed  Inclination. — When  the  mortar  is  thus  fixed, 
the  fuse  is  opened  j  the  priming  iron  is  also  thrust  into 
the  touch-hole  of  the  mortar  to  clear  it,  after  which  it 
is  primed  with  the  finest  powder.  This  done,  two  of 
the  matrosses  or  sailors,  taking  each  one  of  the  matches, 
the  first  lights  the  fuse,  and  the  other  fires  the  mortar. 
The  bomb,  thrown  out  by  the  explosion  of  the  powder, 
is  earned  to  the  place  Intended  ;  and  the  fuse,  which 
ought  to  be  exhausted  at  the  instant  of  the  shell’s  fall¬ 
ing,  inflames  the  powder  contained  in  it,  and  bursts  the 
'  shell  in  splinters  j  which,  flying  off  circularly,  occasion 
^  incredible  mischief  wheresoever  they  reach. 

If  the  service  of  mortars  should  render  it  necessary  to 
use  pound  shots,  200  of  them  with  a  wooden  bottom  are 
to  be  put  into  the  13  inch  mortar,  and  a  quantity  of 
powder  not  exceeding  5  pounds  ;  and  100  of  the  above 
shot  with  2^  pounds  of  powder,  for  the  10  inch  mortar, 
or  three  pounds  at  most. 

To  Elevate  the  Mortar  so  as  its  axis  may  make  any 
given  angle  with  the  horizon,  they  apply  the  artillery 
level  or  gunner’s  quadrant.  An  elevation  of  70  or  80 
degrees  is  what  is  commonly  chosen  for  rendering  mor¬ 
tars  most  serviceable  in  casting  shells  into  towns,  forts, 
&c.  though  the  greatest  range  be  at  45  degrees. 

All  the  English  mortars  are  fixed  to  an  angle  of  45 
degrees,  and  lashed  strongly  with  ropes  at  that  elevation. 
Although  in  a  siege  there  is  only  one  case  in  which 
shells  should  be  thrown  w’ith  an  angle  of  45  degrees ; 
that  is,  when  the  battery  is  so  far  off  that  they  cannot 
otherwise  reach  the  works  j  for  when  shells  are  thrown 
out  of  the  trenches  into  the  works  of  a  fortification,  or 
from  the  town  into  the  trenches,  they  should  have  as 
little  elevation  as  possible,  in  order  to  roll  along,  and 
not  bury  themselves ;  whereby  the  damage  they  do, 
and  the  terror  they  occasion,  are  much  greater  than 
if  they  sink  into  the  ground.  On  the  contrary,  when 
shells  are  thrown  upon  magazines  or  any  other  build¬ 
ings,  with  an  Intention  to  destroy  them,  the  mortars 
should  be  elevated  as  high  as  possible,  that  the  shells 
may  acquire  a  greater  force  in  their  fall,  and  conse¬ 
quently  do  greater  execution. 

If  all  mortar  pieces  were,  as  they  ought  to  be,  exact¬ 
ly  similar,  and  their  requisites  of  powder  as  the  cidjes 
of  the  diameters  of  their  several  bores,  and  if  tbeir 
shells,  bombs,  carcasses,  &c.  were  also  similar  ;  then, 
comparing  like  with  like,  their  ranges  on  the  plane 
ot  the  horizon,  under  the  same  degree  of  elevation, 
would  be  equal  •,  and  consequently  one  piece  being  well 
proved,  i.  e.  the  range  of  the  grenado,  bomb,  carcass, 
&c.  being  found  to  any  degree  of  elevation,  the  whole 
work  of  the  mortar  piece  would  become  very  ea.sy  and 
exact. 

Rut  since  mortars  are  not  thus  similar,  it  is  required, 
Vox..  XIV.  Fart  II. 


that  the  range  of  the  piece,  at  some  kno%vn  degree  of  M6itHr.  ' 
elevation,  be  accurately  found  by  measuring  j  and  from  '  ■  ■  v— — ' 
hence  all  the  other  ranges  may  be  determined. 

Thus,  to  find  the  range  of  the  piece  at  any  other 
elevation  required  j  say.  As  the  sine  of  double  the  angle 
under  which  the  experiment  was  made,  is  to  the  sine  of 
double  the  angle  proposed,  so  is  the  range  known  to  the 
range  required. 

Suppose,  lor  instance,  it  be  found,  that  the  range  of 
a  piece,  elevated  to  30°,  is  2000  yards  :  to  find  the 
range  of  the  same  piece  with  the  same  charge  when 
elevated  to  45°  5  take  the  sine  of  60°,  the  double  of  30°, 
and  make  it  the  first  term  of  the  rule  of  three  ;  the 
second  term  must  be  the  sine  of  90°,  the  double  of  45°, 
and  the  third  the  given  range  2000  j  the  fourth  tern* 
will  be  2310,  the  range  of  the  piece  at  45°.  If  the 
elevation  be  greater  than  45°,  instead  of  doubling  it, 
take  the  sine  of  double  its  complement  to  90°.  As 
suppose  the  elevation  of  a  piece  be  50°,  lake  the  sine  of 
80",  the  double  of  40°.  Again,  If  a  determinate  di¬ 
stance  to  which  a  shot  is  to  be  cast,  be  given,  and  the 
angle  of  elevation  to  produce  that  cll'ect  be  required  j 
the  range  known  must  be  the  first  term  in  the  rule  of 
three,  which  suppose  20C0  yards  }  the  range  proposed, 
which  we  suppose  1600  yards,  the  second  term  ;  and 
the  sine  of  60  double  of  the  elevation  for  the  range  of 
2COO  yards,  the  third  term.  The  fourth  term  will 
be  found  the  sine  of  43°  52',  whose  half  21°  56'  is  the 
angle  of  elevation  the  piece  must  have  to  produce  the 
desired  effect.  And  if  21°  56'  be  taken  from  90®,  you 
will  have  68°  4'  for  the  other  elevation  of  the  piece, 
with  which  the  same  effect  will  likewise  be  produced. 

Note,  To  avoid  the  trouble  of  finding  sines  of  double 
the  angles  of  the  proposed  elevations,  Galileo  and  Tor¬ 
ricelli  give  us  the  following  table,  wherein  the  sines  of 
the  angles  sought  are  had  by  Inspection. 


Ocijrccs. 

Degrees 

Ranges. 

Degrees 

Degrees 

Ranges. 

90 

0 

0 

0 

0 

0 

89 

I 

349 

66 

24 

7431 

88 

2 

698 

65 

25 

7660 

87 

3 

1045 

64 

26 

7880 

86 

4 

1392 

63 

27 

8090 

85 

5 

*736 

62 

28 

8290 

84 

6 

2709 

61 

29 

8480 

83 

7 

2419 

60 

30 

8660 

82 

8 

2556 

59 

31 

8829 

81 

9 

3090 

58 

32 

8988 

80 

10 

3423 

57 

33 

9' 35 

79 

1 1 

3746 

56 

34 

9272 

78 

1 2 

4067 

55 

35 

9397 

77 

»3 

4384 

54 

36 

95H 

76 

M 

4695 

53 

37 

96'3 

75 

J5 

5000 

52 

38 

9703 

74 

16 

5299 

5> 

39 

9781 

73 

‘7 

5592 

50 

40 

0841 

72 

18 

<870 

49 

4* 

9903 

7« 

'9 

6157 

48 

42 

994? 

70 

20 

6428 

47 

43 

1)076 

60 

21 

6691 

46 

44 

9«)94 

68 

22 

6947 

45 

45 

100 

67 

2^ 

r-Q' 

3  I  ‘  Ti  l. 


M  O  E,  L  43^ 

Mortar,  The  use  of  the  table  is  obvious.  Suppose,  for  in- 
Mortga^e.  stance,  it  be  known  by  experiment,  that  a  mortar  ele¬ 
vated  15°,  charged  with  three  pounds  of  powder,  will 
throw  a  bomb  to  the  distance  of  350  fathoms  •,  and  it 
be  required,  with  the  same  charge,  to  throw  a  bomb 
100  fathoms  farther  5  seek  in  the  table  the  number  an¬ 
swering  to  15  degrees,  and  you  will  find  it  5000.  Then 
as  350  is  to  450,  so  is  5000  to  a  fourth  number,  which 
is  6428.  Find  this  number,  or  the  nearest  to  it,  in  the 
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whole  debt  and  interest,  thereby  turning  the  rnoriuum  Mortga'^e 
into  a.  kind  of  viviim  vadium;  (see  VaDIUm).  But,  |{  '' 


table,  and  against  it  you  will  find  20°  or  70°  5  the  pro¬ 


per  angles  of  elevation. 

MORTGAGE,  \nLaw,  {jnortuum  vadium,  or  dead 
pledge),  is  where  a  man  borrows  of  another  a  specific 
sum  (e.  g.  2col.),  and  grants  him  an  estate  in  fee,  on 
tondition  that  if  he,  the  mortgager,  shall  pay  the  mort¬ 
gagee  the  said  sum  of  2Col.  on  a  certain  day  mentioned 
in  ilie  deed,  that  then  the  mortgager  may  re-enter  on 
the  estate  so  granted  in  pledge  ;  or,  as  is  now  the  more 
usual  way,  that  the  mortgagee  shall  re-convey  the  estate 
to  the  mortgager:  in  this  case  the  land  which  is  so  put 
in  pledge,  is  by  law,  in  case  of  nonpayment,  at  the 
lime  limited,  for  ever  dead  and  gone  from  the  mortga¬ 
ger  j  and  the  mortgagee’s  estate  in  the  lands,  is  then 
no  longer  conditional,  but-  absolute.  But  so  long  as  it 
c(jntlnues  conditional,  that  is,  between  the  time  of 
lending  the  money  and  the  time  allotted  for  payment, 
the  mortgagee  is  called,  tenant  in  mortgage.  But  as  it 
was  formerly  3  doubt,  whether,  by  taking  such  estate 
in  fee,  it  did  not  become  liable  to  the  wife’s  dower,  and 
other  encumbrances  of  the  mortgage  (though  that  doubt 
has  been  long  ago  overruled  by  our  courts  of  equity), 
it  therefore  became  usual  to  grant  only  a  long  term  of 
years,  by  way  of  mortgage;  with  condition  to  be  void 
on  repayment  of  the  mortgage  money :  which  course 
has  been  since  continued,  principally  because  on  the 
death  of  the  mortgagee  such  term  becomes  vested  in 
his  personal  representatives,  who  only  are  entitled  in 
equity  to  receive  the  money  lent,  of  whatever  nature 
the  mortgage  may  happen  to  be. 

As  soon  as  the  estate  is  created,  the  mortgagee  may 
immediately  enter  on  the  lands ;  but  is  liable  to  be  dis¬ 
possessed,  upon  performance  of  the  condition  by  pay¬ 
ment  of  the  mortgage  money  at  the  dav  limited.  And 
therefore  the  usual  way  is  to  agre-e  that  the  mortgager 
shall  hold  the  land  till  the  day  assigned  for  payment ; 
trhen,  in  case  of  failure,  whereby  the  estate  becomes 
absolute,  the  mortgagee  may  enter  upon  it,  and  take 
possession,  without  any  possibility  at  law  of  being  af¬ 
terwards  evicted  by  the  mortgager,  to  whom  the  land 
is  now  for  ever  dead.  But  here  again  the  courts  of 
equity  interpose  ;  and  though  a  mortgage  be  thus  for¬ 
feited,  and  the  estate  absolutely  vested  in  the  mortga¬ 
gee  at  the  common  law,  yet  they  will  consider  the  real 
value  of  the  tenements  compar-ed  with  the  sum  borrow¬ 
ed.  And  if  the  estate  be  of  greater  value  than  the  sum 
lent  thereon,  they  will  allow  the  mortgager  at  any  rea- 
oonable  time  to  recall  or  redeem  his  estate  :  paying  to 
the  mortgagee  his  principal,  interest,  and  expences ;  for 
otherwise,  in  strictness  of  law,  an  estate  worth  loool. 
might  be  forfeited  for  non  payment  of  tool,  or  a  less 
sum.  This  reasonable  advantage,  allowed  to  mortga¬ 
gers,  Is  called  the  equity  of  redemption  ;  and  this  en¬ 
ables  a  mortgager  to  call  on  the  mortgagee,  who  has 
possession  of  his  estate,  to  deliver  it  back,  and  account 
for  the  rents  and  profits  received  on  payment  of  his 


on  the  other  hand,  the  mortgagee  may  either  compel  iMoriraain. 


the  sale  of  the  estate,  in  order  to  get  the  whole  of  his 


money  immediately  ;  or  else  call  upon  the  mortgager  to 
redeem  his  estate  presently,  or,  in  default  thereof,  to 
be  for  ever  foreclosed  from  redeeming  the  same  ;  that 
is,  to  lose  his  equity  of  redemption  %vithout  possibility  of 
recal.  And  also,  in  some  cases  of  fraudulent  mortga¬ 
ges,  tlie  fraudulent  mortgager  forfeits  all  equity  of  re¬ 
demption  whatsoever-  It  is  not,  however,  usual  for 
mortgagees  to  take  possession  of  the  mortgaged  estate, 
unless  w'here  the  security  Is  precarious,  or  small ;  or 
where  the  mortgager  neglects  even  the  payment  of  in¬ 
terest :  when  the  mortgagee  is  frequently'  obliged  to 
bring  an  ejectment,  aud  take  the  land  into  his  own 
hands,  in  the  nature  of  a  pledge,  or  the  pigrius  of  the 
Roman  law  :  whereas,  while  it  remains  In  the  hands  of 
the  mortgager,  it  more  resembles  their  hypotheca, 
which  w’as  where  the  possession  of  the  thing  pledged 
remained  witli  the  debtor.  But  by  statute  7  Geo.  II. 
c.  20.  after  payment  or  teirder  by  the  mortgager  of 
principal,  interest,  and  costs,  the  mortgagee  can  main¬ 
tain  no  ejectment ;  but  maybe  compelled  tore-assign, 
his  securities.  In  Glanvil’s  time,  when  the  universal 
method  of  conveyance  was  by  livery. of  seisin  or  corpo¬ 
ral  tradition  of  the  lands,  no  gage  or  pledge  of  lands 
was  good  unless  possession  was  also  delivered  to  the  cre¬ 
ditor  ;  si  non  sequaturipsius  vadii  traditio,  curia  domiui 
regis  hujusmodi privatas  conventiones  tueri  non  solett- 
for  which  the  reason  given  is,  to  prevent  subsequent  and 
fraudulent  pledges  of  the  same  land  ;  cum  in  tali  casu 
possit  eadem  res  pluribus  aliis  creditoribus  turn  prius 
turn  posterius  invadiari.  And.  the  frauds  which  have 
arisen,  since  the  exchange  of  these  public  and  notorious 
conveyances  for  more  private  and  secret  bargains,  have 
well  evinced  the  wisdom  of  our  ancient  law. 

MORTIER,  an  ensign  of  dignity,  which  was  borne 
by  the  chancellor  and  grand  presidents  of  the  parlia¬ 
ment  of  France.  That  borne  by  the  chancellor  was  a 
l»iece  of  cloth  of  gold,  edged  and  turned  up  with  er¬ 
mine  ;  and  that  of  the  first  president  was  a  piece  of 
black  velvet  edged  with  a  double  row  of  gold  lace. 

MORTIFICATION,  or  Gangrene.  See  Me¬ 
dicine  aud  Surgery  Index. 

Mortification,  in  religion,  any  severe  penance 
observed  on  a  religious  account.  See  Fast. 

MORTISE,  or  Mortoise,  in  carpentry,  &c.  s 
kind  of  joint  wherein  a  hole  of  a  certain  depth  is  made 
in  a  piece  of  timber,  which  is  to  receive  another  piece 
called  a  teiion, 

MORTMAIN,  or  Alienation  in  Mortmain  (Jn 
mortua  manu),  \s  an  alienation  of  lands  or  tenements  to 
any  corporation,  sole  or  aggregate,  ecclesiastical  or 
poral*':  but  these  purchases  having  been  chiefly  made* 
by  religious  houses,  in  consequence  whereof  the  lands^ 
became  perpetually  inherent  in  one  dead  hand,  this 
bath  occasioned  the  general  appellation  of  mortmain  to 
be  applied  to  ^uch  alienations,  and  the  religious  houses 
themselves  to  be  principally  considered  in  forming  the 
statutes  of  mortmain  :  in  deducing  the  history  of  which 
statutes,  it  will  be  matter  of  curiosity  to  observe  the 
great  address  and  subtle  contrivance  of  the  ecclesiastics, 
in  eluding  from  time  to  time  the  laws  in  being,  and  the 
2,eal  with  which  successive  parliaments  have  pursued 
y  them 
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Morlmam.  tliem  tlirongh  all  their  finesses ;  liou’  iieiv  remetlies  were 
’  still  the  parents  of  new  evasions  ;  till  the  legislature  at 
last,  though  with  difficulty,  hath  obtained  a  decisive 
victory. 

By  the  common  law  any  man  might  dispose  of  his 
lands  to  any  other  private  man  at  his  own  discretion, 
especially  when  the  feodal  restraints  of  alienation  were 
worn  away.  Yet  in  consequence  of  these  it  was  al¬ 
ways,  and  is  still  necessary,  for  corporations  to  have  a 
license  of  mortmain  from  the  crown,  to  enable  them  to 
purchase  lands :  for  as  the  king  is  the  ultimate  lord  of 
every  fee,  he  ought  not,  unless  by  his  own  consent,  to 
lose  his  privilege  of  escheats  and  other  feodal  profits, 
by  the  vesting  of  lands  in  tenants  that  can  never  be  at¬ 
tainted  or  die.  And  such  licenses  of  mortmain  seem  to 
have  been  necessary  among  the  Saxons  above  6o  years 
before  the  Norman  conquest.  But,  besides  this  gene¬ 
ral  license  from  the  king  as  lord  paramount  of  the  king¬ 
dom,  it  was  also  requisite,  whenever  there  was  a  mesne 
or  intermediate  lord  between  the  king  and  the  alienor, 
to  obtain  his  license  also  (upon  the  same  feodal  princi¬ 
ples)  for  the  alienation  of  the  specific  land.  And  if  no 
such  license  was  obtained,  the  king  or  other  lord  might 
respectively  enter  on  the  land  so  alienated  in  mortmain, 
as  a  forfeiture.  The  necessity  of  this  licence  from  the 
crown  was  acknowledged  by  the  Constitutions  of  Cla¬ 
rendon,  in  respect  of  advowsons,  which  the  monks  al¬ 
ways  greatly  coveted,  as  being  the  groundwork  of  sub¬ 
sequent  appropriations.  Yet  such  wei'c  the  Influence 
and  ingenuity  of  the  clergy,  that  (notwithstanding  this 
fundamental  principle)  we  find  that  the  largest  and 
most  considerable  donations  of  religious  lionses  happen¬ 
ed  within  less  than  two  centuries  after  the  Conquest. 
And  (when  a  license  could  not  be  obtained)  their  con¬ 
trivance  seems  to  have  been  this:  That  as  the  forfei¬ 
ture  for  such  alienations  accrued  in  the  first  place  to  the 
immediate  lord  ot  the  fee,  the  tenant  who  meant  to 
alienate  first  conveyed  his  lands  to  the  religious  house, 
and  instantly  took  them  back  again  to  hold  as  tenant 
to  the  monastery  :  which  kind  of  instantaneous  seisin 
was  probably  held  not  to  occasion  any  forfeiture  :  and 
then,  by  pretext  ot  some  other  forfeiture,  surrender,  or 
escheat  the  society  entered  into  those  lands  in  right  of 
siKih  their  newly  acquired  signiory',  as  immediate  lords 
ot  the  fee.  But  when  these  donations  began  to  grow 
numerous,  it  was  observed  that  the  feodal  services,  or¬ 
dained  for  the  defence  of  the  kingdom,  were  every  day 
visibly  withdrawn',  that  the  circulation  of  landed  pro¬ 
perty  from  man  to  man  began  to  stagnate  :  and  that  the 
lords  were  curtailed  of  the  fruits  of  their  signorits,  their 
escheats,  wardsbijis,  ri  liefs,  and  the  like  :  and  there- 
lore,  in  order  to  prevent  this,  it  was  ordained  by  the 
second  of  King  Heni'y  lll.’s  great  charters,  and  af¬ 
terwards  by  that  printed  in  our  common  statute  books, 
that  all  such  attempts  should  be  void,  and  the  land  for¬ 
feited  to  the  lord  of  the  fee. 

But  as  this  prohibition  extended  onlv  to  religious 
houses,  bishops  and  other  sole  corporations  were  not  in¬ 
cluded  therein ;  and  the  aggregate  ccelesi:istlcal  bodies 
(who.  Sir  I’.dward  (,'oke  observes,  in  this  were  to  be 
commended,  that  they  ever  had  of  their  connsi  I  llic  best 
learned  men  that  they  could  get)  found  many  means 
to  creep  out  of  this  statute,  by  hnving  In  lands  tliat 
were  hnna  fn!''  holden  ot  themselves  as  lords  of  the  fee, 
and  thineby  evading  the  forfeiture  ;  cr  by  taking  long 
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leases  for  years,  which  first  introduced  those  extensive  ATorim  iin 
terms,  for  a  thousand  or  more  years,  which  are  now  so  ' 
frequent  in  conveyances.  This  produced  the  statute 
r/c  ^  Ldw.  I.;  which  provided,  tliat  no  per¬ 

son,  religious  or  otlier  wliatsoevcr,  should  buv,  or  sell, 
or  receive  under  pretence  of  a  gift,  or  term  of  years,  or 
any  other  title  whatsoever,  nor  should  by  any  art  or  in¬ 
genuity  appropriate  to  himself,  any  lands  or  tenements 
in  mortmain  j  upon  pain  that  the  immediate  lord  of  the 
fee,  or,  on  his  default  for  one  year,  the  lords  para¬ 
mount,  and  in  default  of  all  of  them,  the  king,  might 
enter  thereon  as  a  forfeiture. 

1  his  seemed  to  be  a  suflicient  security  against  all 
alienations  in  mortmain  :  but  as  these  statutes  extend- 
ed  only  to  gifts  and  conveyances  between  the  parties, 
the  religious  houses  now  began  to  set  up  a  fictitious 
title  to  the  land,  which  it  was  intended  they  should 
have,  and  to  bring  an  action  to  recover  it  against  the 
tenant  j  who,  by  fraud  and  collusion,  made  no  defence, 
and  thereby  judgment  was  given  for  the  religious 
house,  which  then  recovered  the  land  by  a  sentence  of 
law  upon  a  supposed  prior  title.  And  thus  they  had  the 
honour  of  inventing  those  fictitiou*  adjudications  cf 
right,  which  are  since  become  the  great  assurance  of 
the  kingdom,  under  the  name  of  common  recoveries. 

But  upon  this  the  statute  of  Westminster  the  second, 

13  Edw.  I.  c.  32.  enacted,  that  in  such  cases  a  jurv 
shall  try  the  true  right  of  the  demandants  or  plaintills 
to  the  land  j  and  if  the  religious  house  or  corporation 
be  found  to  have  it,  they  shall  still  recover  seising  other¬ 
wise  it  shall  be  forfeited  to  the  immediate  lord  of  the, 
fee,  or  else  to  the  next  lord,  and  finally  to  the  king, 
upon  the  immediate  or  other  lord’s  default.  And  the 
like  provision  wav  made  by  the  succeeding  chapter,  in 
case  the  tenants  set  up  crosses  upon  their  lands  (the 
badges  of  knights  templars  and  hospitallers)  in  order  to 
protect  them  from  the  feudal  demands  of  their  lords, 
by  virtue  of  the  privileges  of  those  religious  and  mili¬ 
tary  orders.  And  so  careful  was  this  provident  prince 
to  prevent  any  future  evasions,  that  when  the  statute 
of  quia  cmptorc.^^  18  Edw.  I.  abolished  all  sub  infeuda- 
tlons,  and  gave  liberty  for  all  men  to  alienate  tbeir 
lands  to  be  Iiolden  of  their  next  immediate  lord,  a  pro¬ 
viso  was  inserted  that  this  should  not  extend  to  autho¬ 
rize  any  kind  of  alienation  in  mortmain.  .And  when 
afterwards  the  method  of  obtaining  the  king’s  license  by 
writ  of  ad  quod  damnum  was  marked  out  by  the  statuti; 

27  Edw.  I.  st.  2.  it  was  farther  provided  bv  statute 
34  Edw.  I.  St.  3.  that  no  suth  license  should  bi'  ef¬ 
fectual  without  the  consent  of  the  mesne  or  intermediate 
lords. 

Yet  still  it  was  found  difficult  to  set  bounds  to  ec¬ 
clesiastical  ingenuity  :  for  when  they  were  driven  out 
of  all  their  former  holds,  they  devise<l  1  new  method 
of  conveyance,  by  which  the  lands  were  granted,  not 
to  themselves  directly,  but  to  nominal  feolVees  to  the 
use  of  the  religious  lions«  s  j  thus  distinguishing  be¬ 
tween  tlie  itossession  and  the  use,  and  receiving  the  ai 
tnal  profits,  while  the  s«isiii  of  the  land  remained  in 
the  nominal  fcoll'ee  ;  who  was  held  liv  tlic  copM- 
of  equity  (then  under  the  diirction  of  the  clergv  •  to 
be  bound  In  ronscl«-nrc  to  account  to  Ills  ccsti,  :  qvr 
u.yf  for  the  rents  nod  emoluments  of  the  « -.tntc.  And 
it  is  to  these  invmitions  that  our  practisers  are  Indebt¬ 
ed  for  the  Introduction  of  ust>  and  trust the  foiiuda- 
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]\Iortraaia.  tiou  of  modern  conveyancing.  But  unfortunately  for 

- - the  inventors  themselves,  they  did  not  long  enjoy  the 

advantage  of  their  new  device  ,  for  the  statute  15  Rich¬ 
ard  II.  c.  5.  enacts,  that  the  lands  which  had  been  so 
purchased  to  uses  should  be  admortised  by  license  from 
the  crown,  or  else  be  sold  to  private  persons  ;  and  that, 
for  the  future,  uses  shall  be  subject  to  the  statutes  of 
mortmain,  and  forfeitable  like  the  lands  themselves. 
And  whereas  the  statutes  had  been  eluded  by  purcha¬ 
sing  large  tracts  of  land  adjoining  to  churches,  and  con¬ 
secrating  them  by  the  name  of  churchyards,  such  sub¬ 
tile  imagination  is  also  declared  to  be  within  the  com¬ 
pass  of  the  statutes  of  mortmain.  And  civil  or  lay  cor¬ 
porations,  as  well  as  ecclesiastical,  are  also  declared  to 
be  within  tl)e  mischief,  and  of  course  witliin  the  remedy 
provided  by  those  salutary  laws.  And  lastly,  As  during 
the  times  of  popery  lands  were  frequently  given  to  su¬ 
perstitious  uses,  though  not  to  any  corporate  bodies  j 
or  were  made  liable  in  the  hands  of  heirs  and  devisees 
to  the  charge  of  obits,  chantries,  and  the  like,  which 
were  equally  pernicious  in  a  well-governed  state  as  ac¬ 
tual  alienations  in  mortmain ;  therefore  at  the  dawn  of 
the  Reformation,  the  statute  23  Hen.  VIII.  c.  10.  de¬ 
clares,  that  all  future  grants  of  lands  for  any  of  the 
purposes  aforesaid,  if  granted  for  any  longer  term  than 
20  years,  shall  be  void. 

But,  during  all  this  time,  it  was  in  the  power  of  the 
crown,  by  granting  a  license  of  mortmain,  to  remit 
the  forfeiture,  so  far  as  related  to  its  own  rights  •,  and 
to  enable  any  spiritual  or  other  corporation  to  purchase 
and  hold  any  lands  or  tenements  in  perpetuity;  which 
prerogative  is  declared  and  confirmed  by  the  statute 
18  Edw.  III.  st.  3.  c.  3.  But  as  doubts  were  conceived 
at  the  time  of  the  Revolution  how  far  such  license  was 
valid,  since  the  king  had  no  power  to  dispense  with  the 
statutes  of  mortmain  by  a  clause  of  non  obstante,  which 
%vas  the  usual  course,  though  it  seems  to  have  been  un¬ 
necessary  ;  and  as,  by  the  gradual  declension  of  mesne 
siguiories  through  the  long  operation  of  the  statute  of 
Cfuia  emptorcs,  the  rights  of  intermediate  lords  were  re- 
»luccd  to  a  very  small  compass  ;  it  was  therefore  pro¬ 
vided  by  the  statute  7  &  8  VV.  III.  c.  37.  that  the 
crown  for  the  future  at  its  own  discretion  may  grant  li¬ 
censes  to  alienate  or  take  in  mortmain,  of  whomsoever 
the  tenements  may  be  holden. 

After  the  dissolution  of  monasteries  under  Hen.  VIII. 
though  the  policy  of  the  ne.\t  popish  successor  affected 
to  grant  a  security  to  the  possessors  of  abbey  lands, 
yet,  in  order  to  regain  so  much  of  them  as  either  the 
zxal  or  timidity  of  their  owners  might  induce  them  to 
jr.irt  with,  the  statutes  of  mortmain  were  suspended  for 
20  years  by  the  statute  1  &  2  P.  &  M.  c.  8.  and  dur¬ 
ing  that  time  anv  lands  or  tenements  were  allowed 
to  be  granted  to  any  spiritual  corporation  without  any 
licen.se  whatsoever.  And  long  afterwards,  for  a  mucli 
better  purpose,  the  augmentation  of  poor  livings,  it 
was  enacted  by  the  statute  17  Car.  II.  c.  3.  that  ap- 
propriators  may  annex  the  great  tithes  to  the  vicarages, 
and  that  all  benefices  under  lool.  per  annum  may  be 
augmented  by  the  purchase  of  lands,  without  license 
ef  mortman  in  either  case  5  and  the  like  provision  hath 
been  since  made  in  favour  of  the  governors  of  Queen 
Anne’  bounty.  It  hath  also  been  held,  that  the  sta¬ 
tute  13  Hen.  VIII.  before-mentioned,  did  not  extend 
any  thing  but  superstitious  uses;  and  that  therefore 


a  man  may  give  lands  for  the  maintenance  of  a  school,  Mortmain, 
an  hospital,  or  any  other  charitable  uses.  But  as  it  Mortuary.' 
was  apprehended  from  recent  expei-ience,  that  persons  v 
on  their  deathbeds  might  make  large  and  improvident 
dispositions  even  for  these  good  purposes,  and  defeat 
the  political  ends  of  the  statutes  of  mortmain  5  it  is 
therefore  enacted  by  the  statute  9  Geo.  II.  c.  36.  that  1 
no  lands  or  tenements,  or  money  to  he  laid  out  thereon, 
shall  be  given  for  or  charged  with  any  charitable  uses 
whatsoever,  unless  by  deed  indented,  executed  in  tlie 
presence  of  two  witnesses  1 2  kalender  months  before  the 
death  of  the  donor,  and  enrolled  in  the  court  of  chan¬ 
cery  within  six  months  after  its  execution  (except 
stocks  in  the  public  funds,  which  may  be  transferred 
within  six  months  previous  to  the  donor’s  death),  and' 
unless  such  gift  be  made  to  take  efieet  immediately, 
and  be  without  power  of  revocation  j  and  that  all  other 
gifts  shall  be  void.  Tlie  two  universities,  their  colleges, 
and  their  scholars  upon  the  foundation  of  the  colleges 
of  Eton,  Winchester,  and  Westminster,  are  excepted 
out  of  this  act :  but  such  exemption  was  granted  with 
this  proviso,  that  no  college  shall  be  at  liberty  to  pur¬ 
chase  more  advowsons  than  are  equal  in  number  to  one 
moiety  of  tiie  fellows  or  students  upon  the  re.spective 
foundations. 

MOR'l'UARY,  in  Latv,  Is  a  sort  of  ecclesiastical  iie- 
riot*,  being  a  customary  gift  claimed  by  and  due  to  *  gee 
the  minister  in  very  many  parishes  on  the  death  of  bisifotoi. 
parisl)ioncrs.  'I’liey  seem  originally  to  have  been  only 
a  voluntary  bequest  to  the  ehurthj  being  intended,  as 
Lyndewode  informs  us  from  a  constitution  of  Archbi¬ 
shop  Langham,  as  a  kind  of  expiation  and  amends  to 
the  clergy  for  the  personal  tithes,  and  other  ecclesias¬ 
tical  duties,  which  the  laity  in  their  life  time  might 
have  neglected  oi*  forgotten  to  pay.  For  this  purpose, 
after  the  lord’s  beriot  or  best  good  was  taken  out,  the 
second  best  chattel  was  reserved  to  the  chinch  as  a 
mortuary.  And  therefore  in  the  laws  of  King  Canute, 
this  mortuary  is  called  soul-scot  or  syniholmn  aninue. 

And,  in  pursuance  of  the  same  principle,  by  the  laws 
of  Venice,  uliere  no  personal  tithes  have  been  paid  du¬ 
ring  the  life  of  the  party,  they  are  paid  at  his  death 
out  of  his  merchandise,  jewels,  and  other  moveables. 

So  also,  by  a  similar  policy  in  France,  every  man  that 
died  without  bequeatliing  a  part  of  liis  estate  to  the 
church,  which  was  called  dying  without  confession,  was 
formerly  deprived  of  Christian  burial^  or,  if  he  died 
Inte.state,  the  relations  of  the  deceased,  jointly  with  the 
bishop,  named  proper  arbitrators  to  determine  what  he 
ought  to  have  given  to  tlie  church,  in  case  he  liad 
made  a  will.  But  the  parliament,  in  1409,  redressed 
this  grievance. 

It  was  anciently  usual  in  England  to  bring  the  mor¬ 
tuary  to  churcii  along  with  the  corpse  when  it  came 
to  he  buried  5  and  thence  it  is  sometimes  called  a  corpse- 
present  :  a  term  which  bespeaks  it  to  have  been  once 
a  voluntary  donation.  However,  in  Bracton’s  time,  so 
early  as  Henry  HI.  we  find  it  rivelted  into  an  esta¬ 
blished  custom  j  in  so  much  that  the  bequests  of  heriots 
and  mortuaries  were  held  to  be  necessary  ingredients  in 
every  testament  of  chattels.  Imprimis  autcni  debet  qui- 
libet,  qui  testamentmn  feccrit,  dominum  suum  dc  nielioH 
re  quuni  habuerit  recognoscere  ;  etpostea  ecclesiam  dc  alia 
meliore :  the  lord  must  have  the  best  good  left  him  as 
alierlo.tj  and  the  chuieh  the  second  best  as  a  mor¬ 
tuary’. 
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Mortuary,  tuary.  But  yet  this  custom  was  different  in  different 
— \r~— '  places  :  zti  quibusdatn  locis  habet  ecclesia  melius  ammal 
lie  coHsuetudine ;  hi  quibusdam  secundum,  vcl  tertium 
melius;  et  in  quibusdam  nihil:  et  idea  constderanda  est 
consueludo  loci.  This  custom  still  varies  in  different 
places,  not  only  as  to  the  mortuary  to  he  paid,  but  the 
person  to  whom  it  is  payable.  In  Wales  a  mortuary  or 
corse  present  was  due  upon  the  death  of  every  clergy¬ 
man  to  the  bishop  of  the  diocese  j  till  abolished,  "upon 
a  recompense  given  to  the  bishop,  by  the  statute,  i  2 
Ann.  St.  2.  c.  6.  And  in  the  archdeaconry  of  Che¬ 
ster  a  custom  also  prevailed,  that  the  bishop,  who  is 
also  archdeacon,  should  have,  at  the  death  of  every 
clergyman  dying  therein,  his  best  horse  or  mare,  bridle, 
saddle,  and  spurs  •,  his  best  gorvn  or  cloak,  hat,  upper 
garment  under  his  gown,  and  tippet,  and  also  his  best 
signet  or  ring.  But  by  statute  28  Geo.  11.  c.  6.  this 
mortuai'y  is  directed  to  cease,  and  the  act  has  settled 
upon  the  bishop  an  equivalent  in  its  room.  Ilie  king’s 
claim  to  many  goods,  on  the  death  of  all  prelates  in 
England,  seems  to  be  of  the  same  nature ;  though  Sir 
'  Edward  Coke  apprehends,  that  this  is  a  duty  upon 

death,  and  not  a  mortuary  :  a  distinction  which  seems 
to  be  without  a  dift’erencc.  For  not  Only  the  king’s 
ecclesia-stical  character,  as  supreme  ordinary,  but  also 
the  species  of  the  good  claimed,  which  bear  so  near  a 
resemblance  to  those  in  the  archdeaconry  of  Chester, 
which  was  an  acknowledged  mortuary,  puts  the  matter 
out  of  dispute.  The  king,  according  to  the  record 
vouched  by  Sir  Edward  C(^e,  is  entitled  to  six  things  j 
the  bishop’s  best  horse  or  palfrey,  with  his  furniture  ; 
his  cloak  or  gown,  and  tippet  j  his  cup  and  cover ;  his 
bason  and  ewer  .j  his  gold  ring  j  and  lastly,  his  niuta 
canum,  his  mew  or  kennel  of  hounds. 

This  variety  of  customs  with  regard  to  mortuaries, 
giving  frequently  a  handle  to  exactions  on  the  one  side, 
and  frauds  or  expensive  litigations  on  the  otlier,  it 
was  thought  proper  by  statute  21, Henry  VIII.  c  6. 
to  reduce  them  to  some  kind  of  certainty.  I'or  this 
'  purpose  it  is  enacted,  that  all  mortuaries,  or  corse- 
presents  to  parsons  of  any  parish,  shall  be  taken  in  tlie 
following  manner,  unless  where  by  custom  less  or  none 
at  all  is  due  j  viz.  for  every  person  who  does  not  leave 
goods  to  the  value  of  ten  marks,  nothing  lor  every 
person  who  leaves  goods  to  the  value  of  ten  marks  and 
under  30  pounds,  3s.  4d.  j  if  above  30  pounds,  and  un¬ 
der  40  pounds,  6.S.  8(1.  •,  11  above  40  pounds,  ol  what 
value  soever  they  may  be,  los.  and  no  more.  And  no 
mortuary  shall  throughout  the  kingdom  be  paid  for 
the  death  of  any  feme-covert ,  nor  for  any  child  j  nor 


for  any  one  of  full  age,  that  is  not  a  liousekeeper  ;  nor  Mortuary 
for  any  wayfaring  man  •,  but  such  wayfaring  man’s  mor-  || 
tuary  shall  be  paid  in  the  parish  to  which  he  belongs. 

And  upon  this  statute  stands  the  law  of  mortuaries  to  ■  '  . 

this  day. 

MORUS,  the  Mulberry  Tree,  a  genus  of  plants 
belonging  to  the  monoecla  class,  and  in  the  natural  me¬ 
thod  ranking  under  the  53d  order,  Scabridee.  See  Bo¬ 
tany  Index. 

MOSA,  in  Ancient  Geography,  a  river  of  Belgica, 
rising  in  Mount  Vogesus  on  the  borders  of  the  Llngones, 
and  which,  after  receiving  a  part  of  the  Rhine  called 
Vahalis,  forms  the  island  of  the  Batavi,  and  passes  off 
into  the  sea,  at  the  distance  of  80  miles.  Now  called 
the  Macse,  or  Meuse ;  rising  in  Champagne,  on  the 
borders  of  the  county  of  Burgundy,  or  Franche 
Compte,  at  a  village  called  Meuse,  whence  the  appella¬ 
tion  ;  and  running  north  through  Lonain  and  Cham¬ 
pagne  into  the  Netherlands  ;  it  afterwards  directs  it^ 
course  north  east  and  then  west  •,  and  joining  the  Waal, 
runs  to  Dort,  and  falls  into  the  German  sea,  a  little  be¬ 
low'  the  Brick 

M()S.iE,  Pons,  in  Ancient  Geography,  supposed  to  be 
Maestrieht,  situated  on  the  IMaese.  E.  Long.  5.  40. 

N.  Lat.  50.  55. 

MOS.4IC  L.\w,  or  the  Laiu  of  Moses,  is  the  most  Vdson> 
ancient  that  we  know  of  in  the  world,  and  is  of  three 
kinds  ;  the  moral  law,  the  ceremonial  law,  and  the 
judicial  law.  The  difi’erent  manner  in  which  each  of 
these  was  delivered,  may  perhaps  suggest  to  us  a  right 
idea  of  their  different  natures.  The  moral  law',  or 
ten  commandments,  for  instance,  was  delivered  on  the 
top  of  the  mountain,  in  the  face  ot  the  whole  world, 
as  being  of  universal  influence,  and  ohligatoiy  on  all 
mankind.  The  ceremonial  was  rc'.ceived  by  IVIoses  in. 
private  in  the  tabernacle,  as  being  ot  peculiar  concern, 
belonging  to  the  Jews  only,  and  destined  to  cease 
when  the  tabernacle  was  down,  and  the  vail  ol  the  temple 
rent.  As  to  the  judicial  law,  it  was  neither  so  public¬ 
ly  nor  so  audibly  given  as  tbe  moral  law,  nor  yet  so 
privately  as  the  ceremonial  this  kind  ot  law'  being  of 
an  indifferent  nature,  to  be  observed  or  not  ob-served, 
as  its  riles  suit  with  the  place  and  government  under 
which  we  live.  I'he  five  books  ot  Moses  called  the 
Pentateuch,  arc  frequently  styled,  by  way  ot  emphasis- 
the  Law.  This  w’as  held  by  the  Jew-s  in  sueti  vene¬ 
ration,  that  they  would  not  allow  it  to  be  laid  ujmn  the 
bed  of  any  sick  person,  lest  it  should  be  polluted  by 
touching  the  dead. 


A  TABLE  or  HARMONY  of  the  MOSAIC  LAW,  cllse^ted  into  proper  Heads,  with 
References  to  the  several  Parts  of  the  Pentateuch  where  the  respective  Laws  occur. 


Class  I.  The  Moral  I-aw  written  on  the  two  Tables,  contamiug 
the  Ten  Contmandments. 

F.xod. 

Lcvltic. 

Numb. 

Deut. 

chap. 

chap. 

chap. 

chap. 

ITie  first  table,  whicli  includes 

Tbe  first  commandment 

10.  23. 

— 

;.  6.  13. 

k.v6.;.8. 

The  second  commandment, 

20.  23.34. 

19.  20.  26. 

-[ 

1  0. 1 1.  12. 

'3' 

The  third  commandment, 

20.  23. 

— 

.t-  . 

1  Ihi 

Mosaic 

Xiaw. 
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The  fourth  commandment, 

The  second  table  includes 
The  fifth  commandment, 

The  sixth  commandment. 

The  seventh  commandment. 

The  eighth  commandment, 

•The  ninth  commandment,  < 

The  tenth  commandment. 

The  sum  of  both  tables, 

Class  II.  The  Ceremonial  Xiaw  may  be  fitly  reduced  to  the 
following  heads,  viz. 

Of  the  holy  place,  -  .  , 

Of  the  matter  and  structure  of  the  tabernacle, 

■Of  the  instruments  of  the  same,  viz. 

The  laver  of  brass,  -  -  _ 

The  altar  of  burnt  offering,  ... 

The  altar  of  incense,  -  -  . 

•The  candlestick  of  pure  gold. 

The  table  of  shew-bread,  -  *  - 

Of  the  priests  and  their  vestments  for  glory  and  beauty. 

Of  the  choosing  of  the  Levites, 

Of  the  priests  office  in  general. 

Of  their  office  in  teaching. 

Of  their  office  In  blessing,  ... 

®f  their  office  in  offering  5  which  function  largely  spreading  Itself 
is  divided  into  those  heads,  viz. 

AV  hat  the  sacrifice  ought  to  be. 

Of  the  continual  fire,  •  - 

Of  the  manner  of  the  burnt  offerings, 

•  ■'  the  peace  offerings. 

Of  the  manner  of  the  sacrifices  according  to  their  several  kinds,  viz 
I*  or  sin  committed  through  ignorance  of  the  law. 

For  sin  committed  through  ignorance  of  the  fact. 

For  sin  committed  wittingly,  yet  not  through  impiety. 

The  special  law  of  sacrifices  for  sin. 

Of  things  belonging  to  the  sacrifices, 

Of  the  shew-bread,  - 

Of  the  lamps,  -  -  .  . 

Of  the  sweet  incense,  -  - 

Of  the  use  of  ordinary  oblations,  whereof  there  were  several  kinds 
observed  by  the  priests,  -  .  . 

Of  the  consecration  of  the  high  priests  and  other  priests. 

Of  the  consecration  and  office  of  the  Levites, 

Of  the  dwelling  of  the  Levites,  .  »  . 

Of  the  anointing  the  altar,  and  all  the  instruments  of  the 
bemaclc. 

Of  the  continual  daily  sacrifices. 

Of  the  continual  Sabbath  day’s  sacrifices. 

Of  the  solemn  sacrifice  for  feast  days,  which  were  diverse,  and 
peculiar  rites,  distinguished  into  these,  viz. 

Ofti  limpets,  -  -  .  _ 

Of  beginning  of  months,  ... 

Of  the  three  most  solemn  feasts  in  general, 

Of  the  feast  of  passover,  i-  -i  "  » 

Of  the  feast  of  pentecost,  -  .  _ 

Of  the  feast  of  tabernacles,  ... 

Of  the  feast  ot  blowing  the  trumpets,  -  j 


ta 


} 


had 


Exod. 

chap. 

Levltic. 

chap. 

Numb. 

chap. 

Deuf. 

chap. 

20.23.31. 

19. 23.26 

34-  35- 

— 

20.  22. 

19. 

5- 

20. 

19. 

— 

5‘ 

20. 

18.  19. 

— 

5-  23. 

20.  23. 

19. 

— 

5- 

20.  23. 

19. 

— 

20. 

_ 

— 

5- 

19.  - 

6. 

20. 

17- 

12. 

25.  26. 

27-  35- 

— 

— 

— 

3°- 

— 

27. 

30- 

— 

— 

— 

25- 

r— 

— 

25.  26. 

— 

— - 

— 

28. 

■ — 

— 

— - 

— 

— 

18.  3.8. 

_ 

mmm 

3.  18. 

C 

1 8. 12. 

19.  10. 

1 

«7-32- 

6. 

22. 

— 

6. 

— 

— 

6.  7. 

— 

3-  7- 

— 

— 

— 

4- 

5- 

— 

5-  7- 

— 

— 

6. 

5- 

— 

■— 

6.  7. 

— 

.... 

— 

2.  6.  7. 

15- 

— 

— 

24. 

_ 

27. 

24. 

8. 

30* 

29.  30. 

6. 8. 

MM 

— 

— 

8. 

■' 

35- 

— 

29.  30. 

— 

— 

— 

29. 

— 

28. 

- 

28. 

_ 

10. 

— 

28. 

23-  34- 

23- 

16. 

12.13.  25. 
34- 

3.  28. 

16. 

23.  24. 

23- 

28. 

16. 

23-  34- 

23- 

29. 

16. 

23- 

29. 

Of 
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Of  the  feast  of  expiation, 

Of  tlie  first  fruits, 

Of  tythes,  ... 

Of  fruits  growing  and  not  eaten  of, 

Of  the  first  born,  -  ^ 

Of  the  sabbatical  year. 

Of  the  year  of  jubilee. 

Of  vows  in  general. 

What  persons  ought  not  to  make  vows. 

What  things  cannot  be  vowed. 

Of  redemption  of  vows. 

Of  the  vows  of  the  Nazarltes, 

Of  the  laws  proper  for  the  priests,  viz. 

Of  pollutions,. 

Of  the  high  priest’s  mourning, 

Of  his  marriage, 

Of  the  mourning  of  the  ordinary  priests. 

Of  their  marriage, 

Of  their  being  forbidden  the  use  of  wine,  &c. 

Of  sanctified  meats,  ' 

Of  the  office  of  the  L'evltes,  viz. 

Teaching,  -  - 

Ofi'ering, 

Other  promiscuous  ceremonial  laws,  viz. 

Of  uncleanness  in  general. 

Of  uncleanness  in  meats,  viz. 

Of  blood. 

Of  fat. 

Of  dead  carcases,  - 

Other  meats,  and  diverse  living  creatures. 

Of  uncleanness  in  the  issue  of  seed  and  blood. 

In  the  dead  bodies  of  men. 

In  the  leprosy,  — 

Of  circumcision,  -  « 

Of  the  water  of  expiation. 

Of  the  mourning  of  the  Israelites,.. 

Of  mixtures. 

Of  their  garments,  and  writing  the  law  privately. 
Of  young  bli'ds  not  to  be  taken  with  the  dam. 

Of  their  paddle  staves. 


Gen.  ix. 


Gen. 


xvii. 


Class  III.  The  Political  Law, 

2^-  S.  The  Magistrate  is  the  keeper  of  the  precepts  of  both 
Tables,  and  to  have  respect  to  human  society  j— therefore 
the  Political  laws  of  the  Israelites  are  referred  to  both  the 
Tables,  and  are  to  be  reduced  to  i  the  several  precepts  of  the 
Moral  Law. 

Laws  referred  to  the  first  table,  namely, 

1st,  To  the  first  and  second  commandments,'viz. 

Of  idolaters  and  apostates. 

Of  abolishing  idolatry. 

Of  diviners  and  false  prophets. 

Of  covenants  with  other  gods, 

2d,  To  the  third  commandment,  viz. 

Of  blasphemies, 

3d,  To  the  fourth  commandment,  viz. 

Of  breaking  the  Sabbath, 

Political  laws  referred  to  the  second  table,  _ 


E.xod. 

Levltic. 

Numb. 

1  Deut. 

chap. 

•  chap. 

chap. 

chap. 

30- 

1 6.' 1 3. 

29. 

MM 

22.23.34. 

2. 

15- 

26. 

— 

21. 

18. 

12. 14.  26. 

— 

19. 

— 

MM 

13.22.34. 

— 

15* 

23- 

25- 

— 

— 

— 

25- 

— 

— 

— 

27- 

30- 

*3- 

— 

30- 

MM 

— 

27- 

23- 

— 

27- 

— 

— 

MM 

6. 

— 

— 

22. 

MM 

— 

21. 

— 

.M. 

— 

21. 

— 

— 

21. 

— 

MM 

— 

21. 

— 

— 

— 

10. 

MM 

MM. 

-{ 

6.  17.  19. 
20. 

M 

00 

i2.I5.l8. 

— 

— 

17.27.31. 

'  '  ' 

3.  4.  18. 

10. 

— 

15. 19. 

'i 

J- 

— 

23- 

7. 17. 19. 

— 

12. 

— 

3-  7- 

— 

— 

22. 

n- 

— 

14.  . 

— 

II.  20. 

— 

14. 

15. 12. 

TO. 

23- 

13^.  14. 

12. 

5- 

— 

z 

19. 

19. 

14. 

— 

19. 

— 

14. 

— 

— 

1 5- 

6.  11.  22. 

— 

— 

— 

22. 

- 

( 

23* 

22. 

20- 

«3-  >7- 

23.  24. 

— 

33- 

7.  12. 

22. 

19.  20. 

— 

18. 

23.  24. 

7- 

— 

24. 

>5- 

— 

3*  35- 

— 

«5- 

— 

Mosaic 

Law. 

— V— j 


1st,  To 


M  O  S 


[  440  ] 


M  O  S 


Mosaic 

Law. 


cities 


1st,  To  the  fifth  commandment,  \'iz. 

Of  magistrates  and  their  authority, 

Of  the  power  of  fathers,  -  -  ' 

2d,  To  the  sixth  commandment,  viz. 

Of  capital  punishments,  _  -  . 

Of  wilful  murder,  -  - 

Of  manslaughter  unwittingly  committed,  and  of  the 
fuge,  - 

Of  heinous  injury,  - 

Of  punishments  not  capital. 

Of  the  law  of  war,  - 

3d,  To  the  seventh  commandment,  viz. 

Of  unlawful  marriages,  .  .  - 

Of  fornication,  -  - 

Of  whoredom,  _  .  . 

Of  adultery  and  jealousy. 

Of  copulation  against  nature. 

Of  divorcements,  -  -  - 

Other  matrimonial  laws, 

4th,  To  the  eighth  comman^ent,  viz. 

Of  the  punishment  of  thefts. 

Of  sacrilege,  .  -  -  - 

Of  not  injuring  strangers,  _  -  - 

Of  not  defrauding  hirelings. 

Of  just  weights,  -  - 

Of  removing  the  land-mark. 

Of  lost  goods,  -  -  ■ 

Of  strayed  cattle,  .  .  - 

Of  corrupted  judgments. 

Of  fire  breaking  out  by  chance, 

Of  manstealing,  -  -  * 

Of  the  fugitive  servant, 

Of  gathering  fruits. 

Of  contracts,  viz.  -  -  * 

Borrowing,  -  "  .  ' 

Of  the  pledge,  .  ■  - 

Of  usury,  ,  -  -  • 

Of  selling,  .  .  - 

Of  the  thing  lent,  .  -  - 

Of  a  thing  committed  to  be  kept, 

Of  heirs,  -  ■  ' 

5th,  To  the  ninth  commandment,  viz. 

Of  witnesses,  -  _ 

The  establishing  the  political  law. 

The  establishing  the  divine  law  in  general. 

From  the  dignity  of  the  lawgiver, 

From  the  excellency  of  the  laws. 

From  the  promises, 

From  the  threaten'mgs,  -  "  ' 

MOSAIC  or  Mosaic  Work,  an  assemblage  of  of  stucco,  in  such  a  manner  as  to  Imitate  the 
little  pieces  of  glass,  marble,  precious  stones,  &c.  of  and  gradations  of  painting.  The  critics  are  divided 
'  various  colours,  cut  square,  and  cemented  on  a  ground  as  to  the  origin  and  reason  of  the  name.  Some  derive 
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Mosaic,  it  from  ruosaicum,  a  corruption  of  vmsaivum,  as  that  is  are  to  be 
’  ot  musivum,  as  it  was  called  among  the  Romans. 

Scaliger  derives  it  from  the  Greek  (uta-tt,  and  imagines 
the  name  was  given  to  this  sort  of  works  as  being  very 
tine  and  ingenious.  Nebricensis  is  of  opinion  it  was 
so  called,  because  ex  illis  picturis  ornabantur  mttsca. 

1.  Method  of  performing  mosaic  work  of  glass  is 
this ;  They  provide  little  pieces  of  glass,  of  as  many 
different  colours  and  sizes  as  possible. 

Now,  in  order  to  apply  these  several  pieces,  and  out 
of  them  to  form  a  picture,  they  in  the  first  place  pro¬ 
cure  a  cartoon,  or  design  to  be  drawn  ^  this  is  trans¬ 
ferred  to  the  ground  or  plaster  by  chalking  as  in  paint¬ 
ing  in  fresco.  See  Fresco. 

As  this  plaster  is  to  be  laid  thick  on  the  wall,  and 
therefore  will  continue  fresh  and  soft  a  considerable 
time,  so  there  may  be  enough  prepared  at  once  to  serve 
for  as  much  work  as  will  take  up  three  or  four  days. 

This  plaster  is  composed  of  lime  made  of  hard 
stone,  with  brick  dust  very  fine,  gum  tragacanth,  and 
whites  of  eggs  ;  when  this  plaster  has  been  thus  pre¬ 
pared  and  laid  on  the  wall,  and  made  the  design  of 
what  is  to  be  represented,  they  take  out  the  little  pieces 
of  glass  with  a  pair  of  plyers,  and  range  them  one  after 
another,  still  keeping  strictly  to  the  light,  shadow,  dif¬ 
ferent  teints  and  colours  represented  in  the  design  be¬ 


fore  ;  pressing  or  flatting  them  down  with  a  ruler, 
which  serves  both  to  sink  them  within  the  ground  and 
to  render  the  surface  even. 

Thus,  in  a  long  time,  and  with  a  great  deal  of  la¬ 
bour,  they  finish  the  work,  which  is  still  the  more 
beautiful,  as  the  pieces  of  glass  are  more  uniform  and 
ranged  at  an  even  height. 

Some  of  these  pieces  of  mosaic  work  are  performed 
with  that  exactness,  that  they  appear  as  smooth  as  a 
table  of  marble,  and  as  finished  and  masterly  as  a  paint¬ 
ing  in  fresco;  with  this  advantage,  that  they  have  a 
fine  lustre,  and  will  last  ages. 

The  finest  works  of  this  kind  that  have  remained  till 
our  time,  and  those  by  whom  the  moderns  have  retriev¬ 
ed  the  art,  which  was  in  a  manner  lost,  are  those  In  the 
church  of  St  Agnes,  formerly  the  temple  of  Bacchus, 
at  Rome  ;  and  some  at  Pisa,  Florence,  and  other  cities 
of  Italy.  The  most  esteemed  among  the  works  of  the 
moderns  are  those  of  Joseph  Pine  and  the  Chevalier 
Lanfranc,  in  the  church  of  St  Peter  at  Rome ;  there  are 
also  very  good  ones  at  Venice. 

2.  The  method  of  performing  mosaic  work  of  marble 
is  this;  The  ground  of  mosaic  works,  wholly  marble, 
is  usually  a  massive  marble  cither  white  or  black.  On 
this  ground  the  design  is  cut  with  a  chisel,  after  it  has 
been  first  chalked.  After  it  has  been  cut  of  a  consider¬ 
able  depth,  i.  e.  an  inch  or  more,  the  cavities  arc  filled 
up  with  marble  of  a  proper  colour,  first  fashioned  ac¬ 
cording  to  the  design,  and  reduced  to  the  thickness  of 
the  Indentures  with  various  instruments.  To  make  the 
piece  thus  inserted  Into  the  Indentures  cleave  fast,  whose 
several  colours  are  to  imitate  those  of  the  design,  they 
use  a  stucco,  composed  of  lime  and  marble  dust  ;  or  a 
kind  of  mastich,  which  is  prepared  by  each  workman, 
after  a  different  manner  peculiar  to  himself.  Tlie 
figures  being  marked  out,  the  painter  or  sculptor  him¬ 
self  draws  with  a  pencil  the  colours  of  the  figures  not 
determined  by  the  ground,  and  in  the  same  manner 
snakes  strokes  or  hatchings  in  ih*  place  where  shadows 
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and  after  he  has  engraven  with  the  cliiscl 
all  the  strokes  thus  drawn,  he  fills  them  up  with  a  black 
mastich,  comjiosed  partly  of  Burgundy  pitch  poured  on 
hot ;  taking  off  afterwards  what  is  superfluous  with  a 
piece  of  soft  stone  or  brick,  which,  together  with  water 
and  beaten  cement,  takes  away  the  mastich,  jiolishes  the 
marble,  and  renders  the  whole  so  even  that  one  would 
imagine  it  only  consisted  of  one  piece.  This  is  the  kind 
of  mosaic  work  that  is  seen  in  the  church  of  the  Invalids 
at  Paris,  and  the  fine  chapel  at  Versailles,  with  which 
some  entire  apartments  of  that  palace  are  incrustated. 

3.  As  for  mosaic  work  of  precious  stones,  other  and 
finer  Instruments  are  required  than  those  used  in  marble  ; 
as  drills,  wheels,  &c.  used  by  lapidaries  and  engravers 
on  stone.  As  none  but  the  richest  marbles  and  stones 
enter  this  work,  to  make  them  go  the  farther,  they 
are  sawn  into  the  thinnest  leaves  imaginable,  scarcely 
exceeding  half  a  line  In  thickness ;  the  block  to  be  sawn 
is  fastened  firmly  with  cords  on  the  bench,  and  only- 
raised  a  little  on  a  piece  of  wood,  one  or  two  inches 
high.  Two  iron  pins,  which  are  on  one  side  the  block, 
and  which  serve  to  fasten  it,  are  put  into  a  vice  con¬ 
trived  for  the  purpose ;  and  with  a  kind  of  saw  or  bow, 
made  of  a  fine  brass  wire,  bent  on  a  piece  of  spongy 
wood,  together  with  emery  steeped  In  water,  the  leaf 
is  gradually  fashioned  by  following  the  stroke  of  the 
design  made  on  paper,  and  glued  on  the  piece.  ^Vhen 
there  are  pieces  enough  fastened  to  form  an  entire 
flower,  or  some  other  part  of  the  design,  they  are  ap¬ 
plied  to  the  ground. 

The  ground  which  supports  this  mosaic  work  is  us¬ 
ually  of  freestone.  The  matter  with  which  the  stones 
are  joined  together  is  a  mastich,  or  kind  of  stucco,  laid 
very  thin  on  the  leaves  as  they  are  fashioned  ;  and  this 
being  done,  the  leaves  are  applied  with  pi  vers. 

If  any  contour,  or  side  of  a  leaf,  be  not  cither  squared 
or  rounded  Sufficiently,  so  as  to  fit  the  place  exactly 
into  which  it  is  to  be  inserted,  when  it  is  too  large,  it  is 
to  be  brought  down  with  a  brass  file  or  rasp;  and  if  it 
be  too  little,  it  is  managed  with  a  drill  and  other  instru¬ 
ments  used  by  lapidaiies. 

Mosaic  work  of  marble  is  used  in  large  works,  as  iu 
pavements  of  churches  and  palaces  ;  and  in  the  incrus¬ 
tation  and  veneering  of  the  walls  of  the  same  edifices. 

As  for  that  of  precious  stones,  it  is  only  used  in  small 
works,  as  ornaments  for  altar  pieces,  tables  for  rich 
cabinets,  precious  stones  being  so  very  dear. 

4.  Manner  of  performing  mosaic  work  of  gypst/ni. 
Of  this  stone  calcined  in  a  kiln,  beaten  in  a  mortar  and 
sifted,  the  French  workmen  make  a  sort  of  artificial 
marbles,  imitating  precious  stones ;  and  ot  these  they 
compose  a  kind  of  mosaic  work,  which  does  not  come 
far  short  either  of  the  durablcncss  or  the  vivacity  of  the 
natural  stones ;  and  which  besides  has  this  advantage 
that  it  admits  of  continued  pieces  or  paintings  of  entire 
compartments  without  any  visible  joining. 

Some  make  the  ground  of  plaster  of  I’arie,  others  of 
freestone.  If  it  be  of  plaster  of  I’aris,  they  spread  it 
in  a  wooden  frame,  of  the  length  and  breadth  of  the 
work  intended,  and  in  thickness  about  an  inch  and  a 
half.  This  frame  is  so  contrived,  that  the  tenons  being 
only  joined  to  the  mortises  by  single  pins,  they  may  be 
taken  asunder,  and  the  frame  be  di^mountcd  when  the 
plaster  is  dry.  The  frame  is  covered  on  one  sid<  with 
a  strong  liiu-a  cloth,  nailed  all  loucd  ;  which  hrinv 
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•  Mosaic,  placed  horizontally  with  the  linen  at  the  bottom,  is 
"  'y'  ■  filled  with  plaster  passed  through  a  wide  sieve.  When 
the  plaster  is  half  dry,  the  frame  is  set  up  perpendicu¬ 
larly,  and  left  till  it  is  quite  dry  j  then  it  is  taken  out, 
by  taking  the  frame  to  pieces. 

In  this  mosaic,  the  ground  is  the  most  important 
part.  Now  in  order  to  the  preparation  of  this  sifted 
gypsum,  which  is  to  be  applied  on  this  ground,  it  is 
dissolved  and  boiled  in  the  best  English  glue,  and  mixed 
with  the  colour  that  it  is  to  be  of ;  then  the  whole  is 
worked  up  into  the  usual  consistence  of  plaster,  and  then 
-taken  and  spread  on  the  ground  five  or  six  Inches  thick. 
If  the  work  be  such,  as  that  mouldings  are  required, 
they  are  formed  with  gouges  and  other  instruments. 

It  is  on  this  plaster,  thus  coloured  like  marble  or 
precious  stone,  and  which  is  to  serve  as  a  ground  to  a 
w’ork,  either  of  lapis,  agate,  alabaster,  or  the  like, 
that  the  design  to  be  represented  is  drawn  :  having 
been  first  pounced  or  chalked.  To  hollow  or  impress 
the  design,  they  use  the  same  instruments  that  sculptors 
do  ;  the  ground  whereon  they  are  to  work  not  being 
much  less  hard  than  the  marble  itself.  I'he  cavities 
being  thus  made  in  the  ground,  are  filled  with  the 
same  gypsum  boiled  in  glue,  only  dill’eiently  coloured, 
and  thus  are  the  different  colours  of  the  original  repre¬ 
sented.  In  order  that  the  necessary  colours  and  tcints 
may  be  ready  at  hand,  the  quantities  of  the  gypsum 
are  tempered  with  the  several  colours  in  pots.  After 
the  design  has  been  thus  filled  and  rendered  visible,  by 
half  polishing  it  with  brick  and  soft  stone,  they  go  over 
it  again,  cutting  such  plates  as  are  either  to  be  weaker 
or  more  shadowed,  and  filling  them  with  gvpsum  ; 
which  work  they  repeat  till  all  the  colours  being  added 
one  after  the  other,  represent  the  original  to  the  life. 
When  the  work  is  finished,  they  scour  it  with  soft  stone, 
sand,  and  water  •,  alter  that  with  a  pumice  stone  ;  and 
in  the  last  place  polish  it  with  a  w'ooden  mullet  and 
enieiy.  Lastly,  they  give  it  a  lustre,  by  smearing  it 
over  with  oil,  and  rubbing  it  a  long  time  with  the  palm 
of  the  hand,  which  gives  it  a  lustre  nowise  inferior  to 
that  of  natural  marble. 

5.  In  Clavigero’s  history  of  Mexico  is  described  a 
curious  kind  of  mosaic  work,  made  by  the  ancient 
Mexicans  of  the  most  delicate  and  beautiful  fcathei's  of 
birds.  They  raised  for  this  purpose  various  species  of 
birds  of  fine  plumage  with  which  that  country  abounds, 
not  only  in  the  palaces  of  the  king,  where  there  were 
all  sorts  of  animals,  but  likewise  in  private  houses  j 
and  at  certain  seasons  they  carried  off  their  feathers 
to  make  use  of  them  on  this  kind  of  work,  or  to 
sell  them  at  market.  They  set  a  high  value  on  the 
leathers  of  those  wonderful  little  birds  which  they 
call  Huit%it%ili'n,  and  the  Spaniards  Picaflorcs^  on  ac¬ 
count  of  the  smallness,  the  fineness,  and  the  various 
colours  of  them.  In  these  and  other  beautiful  birds, 
nature  supplied  them  with  all  the  colours  which  art 
can  produce,  and  also  some  which  art  cannot  imitate. 
At  the  undertaking  of  every  mosaic  work  several  ar¬ 
tists  assembled  ;  After  having  agreed  upon  a  design, 
and  taken  their  measures  and  proportions,  each  artist 
cliarged  himself  with  the  execution  of  a  certain  part 
of  the  image,  and  exerted  himself  so  diligently  in  it, 
with  such  patience  and  application,  that  he  frequently 
spent  a  whole  day  in  adjusting  a  feather  5  first  trying 
one,  then  another,  viewing  it  sometimes  one  way,  then 


another,  until  he  found  one  which  gave  his  part  that  Mosaic, 
ideal  perfection  proposed  to  be  attained.  When  the  Mosam- 
part  which  each  artist  undertook  was  done,  they  as-  bique. 
sembled  again  to  form  the  entii-e  image  from  them.—  '' 

If  any  part  was  accidentally  the  least  deranged,  it  was 
wrought  again  until  it  was  perfectly  finished.  Ihey 
laid  hold  of  the  feathers  wdth  small  pinchers,  that  they 
might  not  do  them  the  least  injury,  and  pasted  them 
on  the  cloth  with  tzauhtli,  or  some  other  glutinous  mat¬ 
tery  then  they  united  all  the  parts  upon  a  little  table, 
or  a  plate  of  copper,  and  flattened  them  softly  until  they 
left  the  surface  of  the  image  so  equal  and  smooth  that 
it  appeared  to  be  the  work  of  a  pencil. 

These  were  the  images  so  much  celebrated  by  the 
Spaniards  and  other  European  nations.  \\  hoever  be¬ 
held  them  was  at  a  loss  whether  he  ought  to  have 
praised  most  the  life  and  beauty  of  the  natural  colours, 
or  the  dexterity  of  the  artist  and  the  ingenious  dispo¬ 
sition  of  art.  “  These  images  (says  Acosta)  are  deser¬ 
vedly  admired  j  for  it  is  wonderful  how  it  was  possible, 
with  the  feathers  of  birds,  to  execute  works  so  line  and 
so  equal,  that  they  appear  the  performance  of  the  pen¬ 
cil  ;  and,  what  neither  the  pencil  nor  the  colours  in 
])Hinting  can  ellect,  they  have,  when  viewed  from  a 
side,  an  appearance  so  beautiful,  so  lively,  and  animat¬ 
ed,  that  they  give  delight  to  the  sight.  Some  Indians, 

Avho  are  able  artists,  copy  whatever  is  painted  with  a 
l)encil  so  perfectly  with  plumage,  that  they  rival  the 
best  j)ainters  of  Spain.”  These  works  of  feathers  were 
even  so  higlily  esteemed  by  the  Mexicans  as  to  be  va¬ 
lued  more  than  gold.  Cortes,  Bernal  Diaz,  Cioinara, 
Torquemada,  and  all  the  other  historians  who  saw  them, 
were  at  a  loss  for  expressions  sufficient  to  praise  their 
perfection.  Several  works  of  this  kind,  our  author 
says,  are  still  preserved  in  the  museums  of  Europe, 
and  many  in  Mexico ;  but  few,  he  apprehends,  belong 
to  the  1 6th  century,  and  still  fewer,  if  any,  are  of  those 
made  before  the  conquest.  I'he  mosaic  works  also 
which  the  Mexicans  made  of  broken  shells  were  ex¬ 
tremely  curious;  this  art  is  still  practised  in  Guatimala. 

MOSAMBIQUE,  a  kingdom  of  Africa,  lying 
south  of  Quiloa,  and  taking  its  name  from  the  chief 
town,  which  is  situated  on  an  Island,  at  the  mouth  of 
a  river  of  the  same  name,  in  15  deg.  S.  Lat.  The 
island  is  30  miles  in  circumference,  and  very  populous. 

Though  the  air  is  said  to  be  very  hot,  and  the  soil  in 
general  dry,  sandv,  and  barren  j  yet  they  have  most 
of  the  tropical  fruits,  with  hlack  cattle,  hogs,  and 
sheep.  There  is  a  kind  of  fowl  here,  both  the  feathers 
and  flesh  of  which  are  black,  insomuch  that,  when  they 
are  boiled,  the  broth  looks  like  ink  j  and  yet  their 
flesh  is  very  delicate  and  good  food.  The  town  of 
Mosambique  is  regularly  fortified,  and  has  a  good  har¬ 
bour,  defended  by  a  citadel,  with  several  churches  and 
monasteries.  The  Portuguese  shipping  to  and  from 
India  touch  here  for  refreshments.  As  the  Island  a- 
bounds  in  cattle,  the  Portuguese  slaughter  and  salt  up 
a  great  deal  of  beef,  which  they  afterwards  send  to 
the  Brazils,  or  sell  to  the  European  shipping.  They 
also  barter  European  goods  with  the  natives  for  gold, 
elephants  teeth,  and  slaves.  There  is  another  town, 
called  Mon^ttla,  situated  also  on  an  Island,  and  garri¬ 
soned  by  the  Portuguese,  being  their  chief  magazine 
for  European  goods.  The  gold  they  receive  from  the 
natives  is  found  near  the  surface  of  the  earth,  or  in  the 
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M05.-IM1-  sa.uU  Gi  riviji's  ;  no  goUl  mines,  or  al  least  \cry  few,  Lc- 
bique  ing  at  present  wrough't  in  Africa. 

II  MOSClliON,  the  name  of  four  different  wrifers, 

Moscow.  compositions,  character,  and  native  place,  are 

unknown.  Some  fragments  of  their  writings  remain, 
some  fe^v  verses,  and  a  treatise  L)e  vntUerum  ajfectibus. 

MOSCHUS,  a  Grecian  poet  of  antiquity,  usually 
coupled  with  Bion  •,  and  they  were  both  of  tliem  co- 
tcmporarles  with  Theocrltas.  In  the  time  of  the  latter 
Grecians,  all  the  ancient  idylliums  were  collected 
and  attributed  to  Tlieocritu.*^ ;  but  the  claims  of  Mos- 
chus  and  Bion  have  been  admitted  to  some  few  little 
pieces  ;  and  this  is  sufficient  to  make  us  inquisitive 
about  their  characters  and  story  ;  yet  all  that  can  be 
known  about  them  must  be  collected  from  their  own 
remains.  Moschus,  by  composing  his  delicate  elegy 
on  Bion,  has  given  the  best  memorials  of  Blon’s  life. 
See  Bion.  Moschus  and  Theocritus  have  by  some 
critics  been  supposed  the  same  person  ;  but  there  are 
irrefragable  evidences  against  it :  others  will  have  him 
as  well  as  Bion  to  have  lived  later  than  Theocritus, 
upon  the  authority  of  Suldas  :  while  others  again  sup¬ 
pose  him  to  have  been  the  scholar  of  Bion,  and  pro¬ 
bably  his  successor  in  governing  the  poetic  school  j 
which,  from  the  elegy  of  Moschus,  does  not  seem  un¬ 
likely.  Their  remains  arc  to  be  found  in  all  the  edi¬ 
tions  of  the  Poetec  Minores. 

ISIoscHUS,  a  genus  of  quadrupeds,  of  the  order  of  pc- 
cora,  having  no  horns.  Sec  M.vmmali.a.  Index. 

MOSCOW,  the  chief  province  of  the  empire  of 
Russia,  deriving  its  name  from  the  river  Muscova,  or 
Moskva,  on  w'hich  the  capital  is  situated.  It  was  from 
this  duchy  that  the  czars  of  old  took  the  title  of  dukes 
of  Muscovy.  The  province  is  bounded  on  the  north 
by  the  duchies  of  Twerc,  Rostow,  Susdal,  and  Wo- 
lodimer ;  on  the  south  by  Rezan,  from  which  it  is  se¬ 
parated  by  the  river  Occa  ;  on  the  cast  by  the  princi¬ 
pality  of  Cachine,  and  the  same  river  Occa  parting  it 
from  Nisi-Novogorod  ;  and  on  the  west  bv  the  duchies 
<»1  Rzeva,  Bielar  and  Smolensko.  Jt  exti  nds  about  150 
inilesinlengthjby  i coin  breadth, and  contains  1,139,000 
inhabitants  on  a  surface  of  10,000  square  miles.  It  is 
watered  by  the  Moskva,  Occa,  and  Clcsma,  which  fall 
into  the  Molga:  nevertheless,  the  soil  is  not  very  fer¬ 
tile.  The  air,  though  sharp,  is  salubrious;  and  this 
<  onslderatlon,  with  the  advantage  of  its  being  situated 
in  the  midst  of  the  best  provinces  in  the  empire,  in¬ 
duced  the  czars  to  make  it  their  chief  residence.  In 
the  western  part  of  Moscow  is  a  large  forest,  from 
whence  flows  the  celebrated  river  Dnieper,  or  Borys- 
f  hencs,  which,  traversing  the  duchy  of  Smolensko,  winds 
in  a  serpentine  course  toL  krainc,  Lithuania,  and  Poland. 

Moscow,  the  capital  t)f  the  jxbove  province,  and  till 
the  beginning  of  the  hi't  eentniy  the  metropolis  of 
all  Russia,  is  situated  in  a  spacious  plain  on  the  banks 
of  the  river  Moskva.  K.  Long.  37.  31.  N.  Lat.  55.  45. 
'J'he  Rusiian  antiquaries  dilVer  eonsiderably  in  their  opi¬ 
nions  concerning  the  first  foundation  of  Moscow  ;  the 
following  relation,  MrCoxe  says,  is  generally  e.stccnied 
by  the  best  authors  the  most  probable  account. 

Kiof  was  the  metropolis,  when  George  son  of  \  la- 
dimir  Monomaka  ascended  in  1 1  54  the  Russian  throne. 
'I'hat  monarch,  being  insulted  in  a  |)rogress  through 
his  dominions  by  a  rich  and  powerful  nobleman  named 
Stephen  Kutchko,  put  him  to  death,  and  eonfecateil 


his  domains,  ^vlilch  consisted  of  the  lands  now  occu-  Mosco-v 
pied  by  the  city  of  Mo.scow  and  the  adjacent  terri-  ' "  — ■ 
tory.  Pleased  with  the  situation  of  the  ground  lying 
at  the  conflux  of  the  Moskva  and  Neglina,  he  laid”  the 
foundation  of  a  new'  town,  which  he  called  Moskva 
from  the  river  of  that  name.  Ujion  the  demise  of 
George,  the  new'  town  was  not  neglected  by  his  .=on 
Andrew,  who  tran.sferrcd  the  seat  of  empire  from 
Kiof  to  Vladimir;  but  it  fell  into  such  decay  under 
his  immediate  successors,  that  when  Daniel,  son  of 
Alexander  Nevski,  received,  in  the  division  of  the  cm 
pire,  the  duchy  of  Muscovy  as  his  portion,  and  fixed 
his  residence  upon  the  conflux  of  the  Moskva  and  Ne¬ 
glina,  he  may  be  said  to  have  new  founded  the  town. 

The  spot  now  occupied  by  the  Kremlin  was  at  that 
time  overspread  with  a  thick  wood  and  a  morass,  in 
the  midst  whereof  was  a  small  island  containing  a  single 
wooden  hut.  Upon  this  part  Daniel  constructed 
churches,  and  monasteries,  and  various  buildings,  and 
enclosed  it  with  wooden  fortifications ;  he  first  assumed 
the  title  of  duke  of  Moscow  ;  and  was  so  attached  to 
this  situation,  that  when  in  1304  he  succeeded  his 
brother  Andrew  Alexandrovich  in  the  great  duchy  of 
Vladimir,  he  did  not  remove  his  court  to  V  ladimir, 
but  continued  his  residence  at  Moscow,  which  then  be¬ 
came  the  capital  of  the  Russian  dominions.  His  suc¬ 
cessors  followed  his  example  ;  among  whom  his  son 
Ivan  considerably  enlarged  the  new  metropolis,  and  in 
1367  his  grandson  Demetrius  Ivanovltch  Donski  sur¬ 
rounded  the  Kremlin  witii  a  brick  wall.  These  new 
fortifications,  however,  were  not  strong  enough  to  pre¬ 
vent  Tamerlane  in  1382,  from  taking  the  town  after  a 
short  siege.  Being  soon  evacuated  by  that  desultoi) 
conqueror,  it  again  came  into  the  posses.uon  of  the 
Russians  ;  but  was  frequently  invaded  and  occupic  d 
by  the  Tartars,  who  in  the  14th  and  15th  centuries 
overran  the  greatest  part  of  Russia,  and  who  e\in 
maintained  a  garrison  in  Moscow  until  they  were  final!  v 
expelled  by  Ivan  Vassilicvltch  1.  To  him  Mo.scow  i.s 
indebted  for  its  principal  splendour,  and  under  him  it 
became  the  principal  and  most  considerable  city  of  the 
Russian  empire. 

Moscow  continued  the  metropolis  of  Russia  until  the 
beginning  of  the  i8th  ccntuiw,  when,  to  the  great  dis¬ 
satisfaction  of  the  nohilitv,  but  with  great  advantage 
l>robahly  to  the  state,  tire  scat  of  empire  was  transfened 
to  PetcT.sbnrgli. 

Notwithstanding  the  predilection  which  Peter  con¬ 
ceived  for  Pctei'sburgh,  in  which  all  the  succeeding 
sovereigns  excejiting  Peter  the  11.  have  fixed  their  re¬ 
sidence,  Moscow,  according  to  Mr  C'oxc,  is  still  the 
most  populous  city  of  the  Ru.ssiun  empire.  Here  the 
chir  f  nobles  who  do  not  belong  to  the  court  reside : 
they  here  support  a  large  number  of  retainers  ;  they 
love  to  gratify  their  taste  for  a  ruder  and  more  expen¬ 
sive  magnificence  in  the  ancient  style  of  feudal  grandeur; 
and  are  not,  as  at  Petersburgh,  eclipsed  by  the  superior 
splendour  of  the  court. 

.M  oscow,  before  its  destruction  in  1812,  was  repre¬ 
sented  as  the  largc'.t  town  in  Liirope  ;  its  circun;fi  reucc 
within  the  rampart,  which  enclo.scs  the  suburbs,  being 
exactly  39  ver->ts  or  26  miles;  but  it  was  built  in  so 
straggling  and  di^jointeil  a  manner,  that  its  p(<pulation 
in  no  degree  coiTes|)nndrd  to  its  extent,  .\ccording  to 
a  computation,  which  .Mr  C'oxc  says  may  be  depeiniid 
3  K  2  upon. 
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Moscow,  upon,  Moscoit  contains  within  tlie  rampaits  250,000 
'  souls,  and  in  the  adjacent  villages  50,000.  The  ground 
is  about  1 730  feet  above  the  level  of  the  sea,  which 
renders  the  atmosphere  rather  cold.  The  streets  of 
ISIoscow  are  in  general  exceedingly  long  and  broad  •, 
some  of  them  are  paved  j  others,  particularly  those  in 
the  suburbs,  are  formed  with  trunks  of  trees,  or  are 
boarded  with  planks  like  the  floor  of  a  room  ;  wretched 
hovels  are  blended  with  large  palaces ;  cottages  of  one 
story  stand  next  to  the  most  superb  and  stately  man¬ 
sions.  Many  brick  structures  are  covered  with  wooden 
tops ;  some  of  the  wooden  houses  are  painted ;  others 
have  iron  doors  and  roofs.  Numerous  churches  present 
themselves  in  every  quarter,  built  In  a  peculiar  style  of 
architecture  ;  some  with  domes  of  copper,  others  of  tin, 
gilt  or  painted  green,  and  many  roofed  with  wood.  In 
a  word,  some  parts  of  this  vast  city  have  the  look  of  a 
sequestered  desert,  other  quarters  of  a  populous  town  ; 
some  of  a  contemptible  village,  others  of  a  great  capital. 

Moscow  may  be  considered  as  a  town  built  upon  the 
Asiatic  model,  but  gradually  becoming  more  and  more 
European,  and  exhibiting  in  its  present  state  a  motley 
mixture  of  discordant  architecture.  It  Is  distributed 
into  the  following  divisions,  i.  The  Kremlin.  This 
stands  in  the  central  and  highest  part  of  the  city  j  is  of 
a  triangular  form,  and  about  two  miles  in  cii'cumfe- 
rence :  and  Is  surrounded  by  high  walls  of  stone  and 
brick  j  which  were  constructed  in  the  year  1491,  un¬ 
der  the  reign  of  Ivan  Vassillevitch  I.  It  contains  the 
ancient  palace  of  the  czars,  several  churches,  two 
convents,  the  patriarchal  palace,  the  arsenal  now  in 
ruins,  and  one  private  house,  which  belonged  to  Boris 
Godunof  before  he  was  raised  to  the  throne.  2.  Khi- 
taigorod,  or  the  Chinese  town,  is  enclosed  on  one  side 
}»y  that  wall  of  the  Kremlin  which  runs  from  the 
INIoskva  tfv  the  Neglina;  and  on  the  other  side  by  a 
brick  wall  of  inferior  height.  It  is  much  larger  than 
the  Kremlin,  and  contains  the  university,  the  printing- 
Iiousc  and  many  other  public  buildings,  and  all  the 
tradesmen’s  shops.  The  edifices  are  mostly  stuccoed  or 
white-washed,  and  it  has  the  only  street  In  Moscow  in 
which  the  houses  stand  close  to  one  another  without 
any  intervals  between  them.  3.  The  Blelgorod,  or 
White  Town,  rvhich  runs  quite  round  the  two  pre¬ 
ceding  divisions,  is  supposed  to  derive  its  name  from 
a  white  wall  with  which  it  was  formerly  enclosed,  and 
of  which  some  remains  are  still  to  be  seen.  4.  Sem- 
lainogorod,  which  environs  all  the  three  other  quarters, 
takes  Its  denomination  from  a  circular  rampart  of  earth 
with  which  it  is  encompassed.  These  two  last  mention¬ 
ed  divisions  exhibit  a  grotesque  groupc  of  churches,  con¬ 
vents,  palaces,  brick  and  wooden  houses,  and  mean  ho¬ 
vels,  in  no  degree  superior  to  peasants  cottages.  5.  The 
iSloboda,  or  suburbs,  form  a  vast  exterior  circle  round  all 
the  parts  already  described,  and  are  invested  with  a  low 
rampart  and  ditch.  These  suburbs  contain,  beside  build¬ 
ings  of  all  kinds  and  denominations,  corn  fields,  much 
open  pasture,  and  some  small  lakes,  which  give  rise  to 
the  Neglina.  The  river  Moskva,  from  which  the  city 
takes  its  name,  flows  through  it  in  a  winding  channel ; 
but  excepting  in  spring  Is  only  navigable  for  rafts.  It 
receives  the  Yausa  in  the  Semlainogorod,  and  the  Ne¬ 
glina  at  the  western  extremity  of  the  Kremlin  ;  the  beds 
of  both  these  last-mentioned  rivulets  arc  in  summer  lit¬ 
tle  better  than  dry  channels. 


The  places  of  divine  worship  at  Moscow  are  exceed-  Moscow 
ingly  numerous  j  including  chapels,  they  amount  to  above 
1000  :  there  are  484  public  churches,  of  which  199  are 
of  brick  }  and  the  others  of  wood  ;  the  former  are  com¬ 
monly  stuccoed  or  white- washed,  the  latter  painted  of  a 
red  colour.  The  most  ancient  churches  of  Moscow  are 
generally  .square  buildings,  with  a  cupola  and  four  small 
domes,  some  whereof  are  of  copper  or  iron  gilt  j  othen's 
of  tin,  eltl’.er  plain  or  painted  green.  These  cupolas 
and  domes  are  for  the  most  part  ornamented  with  crosses 
entwined  with  thin  chains  or  wires.  The  church  of  the 
Holy  Trinity,  sometimes  called  the  church  of  Jerusalem, 
which  stands  in  the  Khitaigorod,  close  to  the  gate  lead¬ 
ing  Into  the  Kremlin,  has  a  kind  of  high  steeple  and 
nine  or  ten  domes  :  it  was  built  in  the  reign  of  Ivan  Vas- 
sllicvitch  II.  The  inside  of  the  churches  is  mostly  com¬ 
posed  of  three  parts  :  that  called  by  the  Greeks 
by  the  Russians  trapeza  j  the  body  j  and  the  sanctuary 
or  shrine.  Over  the  door  of  each  church  is  the  portrait 
of  the  saint  to  whom  it  is  dedicated,  to  which  the  com¬ 
mon  people  pay  their  homage  as  they  pass  along,  by  ta¬ 
king  off  their  hats,  crossing  themselves,  and  occasionally  - 
touching  the  ground  with  their  heads.  The  bells,  whiciv 
form  no  Inconsiderable  part  of  public  worship  in  this 
country,  as  the  length  or  shortness  of  their  peals  ascer¬ 
tains  the  greater  or  lesser  sanctity  of  the  day,  are  hung 
in  bclfrys  detached  from  the  church  :  they  do  not  swing 
like  our  bells  ;  but  are  fixed  immoveably  to  the  beams, 
and  are  rung  by  a  rope  tied  to  the  clapper  and  pulled 
sidewise.  Some  of  these  bells  are  of  a  stujiendous  size  y 
one  in  the  tower  of  St  Ivan’s  church  weighs  3551  Rus¬ 
sian  poods,  or  127,836  English  pounds.  It  has  always 
been  esteemed  a  meritorious  act  of  religion  to  present  a 
church  with  bells  ;  and  the  pietv  of  the  donor  has  been 
measured  by  their  magnitude.  According  to  this  mode 
of  estimation,  Boris  Godunof,  who  gave  a  bell  of  288,000 
pounds  to  the  cathedral  of  Moscow,  was  the  most  pious 
sovereign  of  Russia,  until  he  was  surpassed  by  the  em¬ 
press  Anne,  at  whose  expence  a  bell  was  cast  weighing 
432,000  pounds,  and  which  exceeded  in  bigness  every 
bell  in  the  known  world.  The  height  of  this  enormous 
bell  is  19  feet,  its  circumference  at  the  bottom  21  yards 
1 1  inches  ;  its  greatest  thickness  23  inches.  The  beam 
to  which  this  vast  machine  was  fastened  being  acciden¬ 
tally  burnt,  the  bell  fell  down,  and  a  fragment  was  bro¬ 
ken  ofl’  towards  the  bottom,  which  left  an  aperture  large 
enough  to  admit  two  persons  abreast  without  stooping. 

The  palace,  inhabited  by  the  ancient  czars,  stands  at 
the  extremity  of  the  Kremlin.  Part  of  this  palace  is  old, 
and  remains  in  the  same  state  in  which  it  was  built  un¬ 
der  Ivan  Vassillevitch  I.  The  remainder  has  been  suc¬ 
cessively  added  at  different  Intervals,  without  any  plan, 
and  in  various  styles  of  architecture,  w  hich  has  produced 
a  motley  pile  of  building,  remarkable  for  nothing  but 
the  incongruity  of  the  several  structures.  The  top  is 
thickly  set  with  numerous  little  gilded  spires  and  globes; 
and  a  large  portion  of  the  front  is  decorated  with  the  arms 
of  all  the  provinces  which  compose  the  Russian  empire. 

The  apartments  are  in  general  exceedingly  small,  e.x- 
cepting  one  single  room  called  the  council  chamber,  in 
which  the  ancient  czars  used  to  give  audience  to  foreign 
ambassadors,  and  which  has  lieen  repeatedly  described 
by  several  English  travellers  who  visited  Moscow  before 
the  imperial  residence  was  transferred  to  Petersburgh. 

The  room  is  large  and  vaulted,  and  has  in  the  centre  an 

enormous 
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JIoscow.  enormous  pillar  of  stone  which  supports  the  ceiling.  In 
“—v"—'  this  palace  Peter  the  Great  came  into  the  world,  in  the 
year  1672.  In  that  part  called  the  treasury  are  deposited 
the  crown,  jewels,  and  royal  robes,  used  at  the  corona¬ 
tion  of  the  sovereign,  besides  several  curiosities  relative 
to  the  history  of  the  country.  Of  the  gi-eat  number  of 
churches  contained  in  this  city,  two  in  particular,  name¬ 
ly,  that  of  St  Michael  and  that  of  the  Assumption  of  the 
Virgin  Mary,  are  remarkable  ;  the  one  for  being  the 
place  where  the  sovereigns  of  Kussia  were  formerly  in¬ 
terred,  and  the  other  where  they  are  crowned.  These 
edifices,  which  are  situated  in  the  Kremlin,  are  both  in 
the  same  style  of  architecture  j  and  their  exterior  form, 
though  modelled  according  to  the  ancient  style  of  the 
country,  is  not  absolutely  inelegant.  In  the  cathedral 
of  St  Alicbael,  which  contains  the  tombs  of  the  Russian 
sovereigns,  the  bodies  are  not,  as  with  us  deposited  in 
vaults,  or  beneath  the  pavement,  but  are  entombed  in 
raised  sepulchres,  mostly  of  brick,  in  the  shape  of  a 
coffin,  and  about  two  feet  in  height. 

The  cathedral  of  the  Assumption  of  the  Virgin  Mary, 
which  has  long  been  appropriated  to  the  coronation  of 
the  Russian  sovereigns,  is  the  most  splendid  and  magni¬ 
ficent  in  Moscow.  The  screen  is  in  many  parts  covered 
with  plates  of  solid  silver  and  gold  richly  worked.  From 
the  centre  of  the  roof  hangs  an  enormous  chandelier  of 
massy  silver,  weighing  2940  pounds  :  it  was  made  In 
England,  and  was  a  present  from  Morosof,  prime  mini¬ 
ster  and  favourite  of  Alexey  Micbaelovitch.  The  sacred 
ntensilsand  episcopal  vestments  are  extraordinarily  rich, 
but  the  taste  of  the  workmanship  is  in  general  rude,  and 
by  no  means  equal  to  the  materials.  Many  of  the  paint¬ 
ings  which  cover  the  inside  walls  are  of  a  colossal  size: 
some  are  very  ancient,  and  were  executed  so  earlv  as  in 
the  latter  end  of  the  15th  century.  It  contains,  amongst 
the  rest  a  head  of  the  Virgin,  supposed  to  liave  been  de¬ 
lineated  by  St  Luke,  and  greatly  celebrated  In  this  coun¬ 
try  for  its  sanctity  and  the  power  of  working  miracles. 

The  place  in  the  Khitaigorod,  where  the  public  ar¬ 
chives  are  deposited,  is  a  strong  brick  building,  contain¬ 
ing  several  vaulted  apartments  with  iron  floors.  These 
archives,  consisting  of  a  numerous  collection  of  state  pa¬ 
pers,  were  crowded  into  boxes  and  thrown  aside  like  com¬ 
mon  lumber,  until  the  empress  Catharine  ordered  them 
to  be  revised  and  arranged.  In  conformity  to  this  man¬ 
date,  Mr  Muller  has  disposed  them  in  chronological  or¬ 
der  with  such  perfect  regularity,  that  any  single  docu¬ 
ment  may  be  inspected  with  little  trouble. 

The  university  of  Moscow,  all  situated  in  the  Khitai¬ 
gorod,  was  founded,  at  the  instance  of  Count  Shuvalnf, 
by  the  empress  Elizabeth,  for  600  students  ;  who  arc 
clothed,  boarded,  and  instructed,  at  the  ex  pence  of 
the  crown.  Besides  this  institution,  there  are  two 
gymnasia  or  seminaries  for  the  education  of  youth,  en¬ 
dowed  also  by  Elizabeth  ;  In  which  are  taught,  by 
twenty-three  professors,  divinity,  classics,  philosophy, 
the  Greek,  Latin,  Russian,  German,  French,  Italian, 
and  Tartar  languages;  history,  geography,  mathema¬ 
tics,  architecture,  fortification,  artilh  ry,  algebra,  draw 
ing  and  painting,  music,  fencing,  dancing,  reading  and 
writing. 

Moscow  is  the  centre  of  the  inland  commerce  of 
Russia,  and  )>articularly  connects  the  trade  between 
Europe  and  Siberia.  The  only  navigation  to  this  city 
is  formed  by  the  Moskva,  which  falling  into  the  Occa 


near  Columna,  communicates  by  means  of  that  river  Moscow, 
with  the  ^  olga.  But  as  the  Moskva  is  only  navigable 
In  spring  upon  t lie  melting  of  the  snows,  the  principal 
merchandise  is  conveyed  to  and  from  Moscow  upon 
sledges  in  winter.  The  whole  Xif  the  retail  trade  is  car¬ 
ried  on  in  the  Khitaigorod;  where  according  to  a  cus¬ 
tom  common  in  Russia,  as  well  as  in  most  kingdoms  of 
the  East,  all  the  shops  are  collected  together  in  one  spot. 

I  he  place  is  like  a  kind  of  fair,  consisting  of  many  rows 
of  low  brick  buildings  ;  the  intervals  between  them  re¬ 
sembling  alleys.  These  shops  or  booths  occupy  a  con¬ 
siderable  space  ;  they  do  not,  as  with  us,  make  part  of 
the  houses  inhabited  by  the  tradesmen,  but  are  quite  de¬ 
tached  from  their  dwellings,  which  for  the  most  part  are 
at  some  distance  in  another  quarter  of  the  town.  The 
tradesman  comes  to  his  shop  In  the  morning,  remains 
there  all  day,  and  returns  home  to  his  family,  in  the  af¬ 
ternoon.  Every  trade  has  its  separate  department;  and 
they  w'ho  sell  the  same  goods  have  booths  adjoining  to 
each  other.  Furs  and  skins  form  the  most  considerable 
article  of  commerce  in  Moscow  ;  and  the  shops  which 
vend  those  commodities  occupy  several  streets. 

Amongst  the  curiosities  of  Moscow,  the  market  for 
the  sale  of  houses  is  not  the  least  remarkable.  It  is 
held  in  a  large  open  space  in  one  of  the  suburbs  ;  and 
exhibits  a  great  variety  of  ready-made  houses,  thickly 
strewed  upon  the  ground.  The  purchaser  who  wants 
a  dwelling,  repairs  to  this  spot,  mentions  the  number 
of  rooms  he  requires,  examines  the  dilferent  timbers-, 
which  are  regularly  numbered,  and  bargains  for  that 
which  suits  him.  The  house  is  sometimes  paid  for 
on  the  spot,  and  taken  away  by  the  purchaser ;  or 
sometimes  the  vender  eontracts  to  transport  and  erect  it 
upon  the  place  where  it  is  designed  to  stand.  It  may 
appear  incredible  to  assert,  that  a  dwelling  may  be  thus 
bought,  removed,  raised  and  inhabited,  within  the  space 
of  a  week;  "but  we  shall  conceive  It  practicable  by  con¬ 
sidering  that  these  ready-made  houses  are  in  general 
merely  collections  of  trunks  of  trees  tenoned  and  mor¬ 
tised  .at  each  extremity  Into  one  another,  so  that  nothing 
more  is  required  than  the  labour  of  transporting  and  ad¬ 
justing  them.  But  this  summary  mode  of  building  Is 
not  always  peculiar  to  the  meaner  hovels  ;  as  wooden 
structures  of  very  large  dimensions  and  handsome  appear¬ 
ance  arc  occasionally  formed  in  Russia  with  an  expedi¬ 
tion  almost  inconceivable  to  the  inhabitants  of  other 
countries.  A  remarkable  instance  of  this  dispatch  was 
displayed  the  last  time  the  empress  came  to  Moscow. 

Her  majesty  proposed  to  reside  in  the  mansion  of  Prince 
Galitzin,  which  is  esteemed  the  com pU  test  edifice  in  this 
city ;  but  as  it  was  not  sufficiently  spacious  for  her  re¬ 
ception,  a  temporary  addition  of  wood,  larger  than  the 
original  house,  and  containing  a  magnificent  suite  of  a- 
partments,  was  begun  and  fini-.hed  within  the  space  of  six 
weeks.  I'his  meteor-like  fabric  was  so  handsome  and 
commodious,  that  the  materials  which  were  taken  down 
at  her  m.ajesty’s  departure,  were  to  he  ic-constructed  as  :i 
kind  of  imiK-rial  villa  upon  an  eminence  uear  the  city. 

Mr  Coxe  mentions  an  admirable  |K)licc  in  this  city  for 
preventing  riots,  or  for  stopping  the  concourse  of  |H-opIe 
in  case  of  fires,  which  are  very  frequent  and  violent  in 
those  parts,  where  the  houses  are  mostly  of  wood,  and. 
the  streets  are  laid  with  timber.  .\t  the  entrance  of 
c;icli  street  there  is  a  chevaux-dc-frize  g:tte,  one  end 
when  of  turns  upon  a  pivot,  and  the  other  rolls  upon  n 
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Moscow,  wlieel ;  near  it  is  a  centry  box  in  wliicb  a  man  is  occa- 
— V  ■ '  '  sionally  stationed.  In  times  of  riot  or  lire  the  centinel 
shuts  the  gate,  and  all  passage  is  immediately  stopped. 

Among  the  public  institutions  of  Moscow,  the  most 
remarkable  is  the  Foundling  Hospital,  endowed  in  1764 
bv  the  empress  Catharine,  and  supported  by  voluntary 
contributions  and  legacies,  and  other  charitable  gifts. 
In  order  to  encourage  donations,  her  majesty  granted  to 
all  benefactor’s  some  valuable  privileges,  and  a  certain 
degree  of  ixink  in  proportion  to  the  extent  ot  their  libe¬ 
rality.  Among  the  principal  contributors  must  be  men¬ 
tioned  a  private  merchant  named  DimidoJ,  a  person  of 
great  wealth,  who  has  expended  in  favour  of  this  chari¬ 
ty  a!)ove  loo.oool.  The  hospital,  which  Is  situated  In 
a  very  alrv  part  of  the  town  upon  a  gentle  ascent  near 
the  river  iSIoskva,  is  an  immense  pile  ot  building  ot  a 
<iuadrangular  shape,  part  of  which  was  only  finished 
Avheu  Mr  Coxe  (whose  account  we  arc  transcribing)  was 
at  Moscow.  It  contained,  at  that  time,  three  thousand 
foundlings;  and,  when  the  whole  is  completed,  will  re¬ 
ceive  eight  thousand.  The  children  are  brought  to  the 
porter’s  lodge,  and  admitted  without  any  recommenda¬ 
tion.  The  rooms  are  lofty  and  large  tlie  dormitories, 
which  are  separate  from  the  work  rooms,  are  very  airy, 
and  the  beds  are  not  crowded  :  each  fouiulllng,  even 
each  infant,  has  a  separate  bed.  The  children  remain 
two  years  in  the  nursery,  when  they  are  admitted  into 
the  lowest  class  ;  the  boys  and  girls  continue  together 
until  they  are  seven  years  of  age,  atwhicli  time  they  are 
separated.  They  all  learn  to  read,  write,  and  cast  ac¬ 
counts.  The  boys  arc  taught  to  knit;  they  occasionally 
card  hemp,  flax,  and  wool,  and  work  in  the  dift'erent 
manufactures.  The  girls  learn  to  knit,  net,  and  all 
kinds  of  needle  work  ;  they  spin  and  weave  lace  ;  they 
are  employed  in  cookery,  baking,  and  house  work  of  alt 
sorts.  At  the  age  of  fourteen  the  foundlings  enter  into 
the  first  class,  when  they  have  liberty  of  choosing 
any  particular  branch  of  trade;  and  for  this  purpose 
there  are  dill'erent  species  of  manufactures  established 
in  the  Iiospital,  of  which  the  principal  are  embroidery, 
silk  stockings,  ribbands,  lace,  gloves,  buttons,  and  cabi¬ 
net  work.  A  separate  room  is  a])propriated  to  each  trade. 
Some  boys  :>.nd  girls  are  Instructed  in  tbe  French  and 
German  languages,  and  a  few  l)oys  in  the  Latin  tongue; 
(ithers  learn  music,  drawing,  and  dancing. 

Such  w.as  IMoscow  previous  to  1812.  The  battle  of 
liorodino,  on  the  7th  September,  which  was  gained  by  the 
French,  though  hardly  contested,  opened  their  way  to 
this  ancient  capital  of  the  empire.  Tliey  entered  it  on 
the  15th  September;  but  the  governor  Jiostopchin  had 
previously  taken  measures  for  its  destruction  ;  and  the 
French  had  Iiardly  got  possession,  when  they  discovered 
that  tlie  city  was  In  flames  in  many  dill’erent  quarters, 
^riie  greater  part  of  the  inhabitants  bad  withdrawn  with 
the  governor.  From  the  love  of  pillage,  the  French 
soldiers,  at  first,  rather  aided  the  progress  of  the  fire  ; 
and  when  they  afterwards  endeavoured  to  stop  its 
course,  their  efforts  were  of  little  avail.  The  confla¬ 
gration  began  on  the  night  of  the  14th,  and  raged  with 
unceasing  fury  till  the  ipth  ;  about  three-fourths  of 
the  city  vvore  destroyed.  Great  and  unprecedented  as 
this  sacrifice  v/as,  it  was  justified  by  the  happy  result 
it  produced.  It  defeated  Bonaparte’s  purpose  of  re¬ 
maining  there  through  the  winter,  compelled  him  to 
make  a  disastrous  retreat,  which  so  completely  broke 
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his  strength  as  to  lead  to  the  final  overthrow  of  his  Moscow 
power.  Large  sums  were  collected  in  Britain  and  || 
elsewhere  in  behalf  of  tbe  suffering  Inhabitants;  and, 
according  to  late  accounts,  the  city  is  rising  rapidly  * 
from  its  ruins.  Moscow  was  evacuated  by  tbe  French 
on  the  23d  October,  after  they  had  destroyed  some 
part.s  of  the  town  which  had  escaped  the  fire.  Their 
attempts  to  blow  up  the  Kremlin  were  prevented  by 
tbe  sudden  arrival  of  a  large  Russian  force. 

MOSELLE,  a  river  of  Germany,  which  rises  in  the 
mountains  of  Vosges  in  Lorraine,  and  falls  into  the 
Rhine  at  Coblentz.. 

MosKLLE  is  also  the  name  of  a  department  of  France, 
which  includes  part  of  tbe  late  province  of  Lorrain. 

Its  population  in  1800  was  353,788  upon  a  surface  of 
2  ;25  square  mile.s. 

RiOSF.S,  the  son  of  Amram  and  Jochebed,  was 
born  iu  the  year  J571  before  Christ.  Pharaoh  king 
of  Egypt,  perceiving  that  the  Hebrews  were  become 
a  formidable  nation,  issued  forth  an  edict  commanding 
all  the  male  children  to  be  put  to  death.  To  avoid 
this  cruel  edict,  Joebebed,  the  mother  of  Moses,  having 
concealed  her  son  for  three  mo.itlis,  at  length  made  an 
ark  or  basket  of  bulrushes,  daubed  it  with  pitch,  laid 
tbe  child  in  It,  and  exposed  him  on  tbe  banks  ot  tbe 
Nile.  Tbcrmulbis  tbe  king’s  daughter,  who  happen¬ 
ed  to  be  walking  by  the  river’s  side,  perceived  tbe 
floating  ciadle,  commanded  it  to  be  brought  to  her, 
and  struck  with  tbe  beauty  of  the  child,  determined 
to  preserve  bis  life.  In  three  years  al'terwards  tbe 
princess  adopted  him  for  her  own  son,  called  his  name 
Closes,  and  caused  bim  be  diligently  instructed  in  all 
tlie  learning  of  the  Egyptians,  liut  bis  father  and 
mother,  to  whom  he  was  restored  by  a  fortunate  acci¬ 
dent,  were  at  still  greater  pains  to  teach  bim  tbe  lii- 
story  and  religion  of  bis  fathers.  Many  things  are 
related  by  liistorians  concerning  tbe  first  period  of  Mo¬ 
ses’s  life,  wlileli  are  not  to  be  found  in  the  Old  Te¬ 
stament.  According  to  .fosepluis  and  iMiscbius,  be 
made  war  on  the  Jitbiopians,  and  completely  defeated 
them.  They  add,  that  the  city  Saba,  in  wlilcb  tbe 
enemy  bad  iieen  forced  to  take  reiuge,  was  betrayed 
into  bis  hands  by  the  king’s  daughter,  who  became 
deeply  enamoured  of  him,  when  she  bclicld  fi’om  tin- 
top  of  tbe  walls  bis  valorous  exploits  at  the  bead  of 
the  Egyptian  army.^  But  as  the  truth  of  this  expedi¬ 
tion  is  more  than  doubtful,  we  shall  tbcrcfcrc  confine 
ourselves  to  the  narrative  of  sacred  writ,  wbitli  com¬ 
mences  at  tbe  fortieth  year  ot  Mose’s  life.  He  then 
left  the  court  of  Pharaoh,  and  went  to  visit  bis  coun¬ 
trymen  the  Hebrews,  who  groaned  under  the  ill  usage 
and  oppression  of  their  unfeeling  masters.  Having 
perceived  an  Egyptian  smiting  a  Hebrew,  be  slew 
the  Egyptian,  and  burled  him  in  the  sand.  But  he 
was  obliged,  in  consequence  of  this  nuirder,  to  fly  into 
the  land  of  Midian,  where  he  married  Zipporah,  daugh¬ 
ter  of  the  priest  Jethro,  by  whom  be  bad  two  sons, 

Gerslioni  and  Elicz.ar.  Here  lie  lived  40  years;  dur¬ 
ing  which  time  his  employment  was  to  tend  the 
flocks  of  his  father-in-law.  Having  one  day  led  Ills 
flock  towards  Mount  Horeb,  God  appeared  to  liim 
in  tbe  midst  of  a  bush  which  burned  with  fire  but  was 
not  consumed,  and  commanded  him  to  go  and  deliver 
his  brethren  from  their  bondage.  Moses  at  first  re¬ 
fused  to  go  ;  but  was  at  length  prevailed  on  by  two  mi¬ 
racles 
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Moses,  racks  ■\vbich  the  Almighty  wrought  for  his  convic¬ 
tion.  Upon  Ins  return  to  Egypt,  he,  together  with 
liis  brother  Aaron,  went  to  the  court  of  Pharoah,  and 
told  him  that  God  commanded  him  to  let  the  He¬ 
brews  go  to  ofl'er  sacrifices  in  the  desert  of  Arabia. 
But  the  impious  monarch  disregarded  this  command, 
and  caused  the  labour  of  the  Israelites  to  be  doubled. 
The  messengers  of  the  Almighty  again  returned  to 
the  king,  and  wrought  a  miracle  in  his  sight,  that  they 
might  move  his  heart,  and  induce  him  to  let  the  people 
depart.  Aaron  having  cast  down  his  miraculous  rod, 
it  was  immediately  converted  into  a  serpent :  but  the 
same  thing  being  performed  by  the  magicians,  the 
king’s  heart  was  hardened  more  and  more  j  and  his 
obstinacy  at  last  drew  down  the  judgments  of  the  Al¬ 
mighty  on  his  kingdom,  which  was  afflicted  with  ten 
dreadful  plagues.  The  first  was  the  changing  of  the 
waters  of  the  Nile  and  of  all  the  rivers  into  blood,  so 
'  that  the  Egyptians  died  of  thirst.  In  consequence  of 
the  second  plague,  the  land  was  covered  with  innumer¬ 
able  swarms  of  frogs,  whlcb  entered  even  into  Pha¬ 
raoh’s  palace.  By  the  third  plague,  the  dust  was  con¬ 
verted  into  lice,  which  cruelly  tormented  both  man 
and  beast.  The  fourth  plague  was  a  multitude  of  de¬ 
structive  flies  which  spread  throughout  Egypt,  and  in¬ 
fested  the  whole  country.  The  fifth  was  a  sudden  pe¬ 
stilence,  which  destroyed  all  the  cattle  of  the  Egypti¬ 
ans,  without  injuring  those  of  the  Israelites.  The  sixth 
produced  numberless  ulcers  and  fiery  boils  upon  man 
and  upon  beast.  The  seventh  was  a  dreadful  storm  of 
bail,  accompanied  w’ith  tlumder  and  lightning,  which 
destroyed  every  thing  that  was  in  the  field,  whether 
man  or  beast,  and  spared  only  the  land  of  Goshen, 
where  the  children  of  Israel  dwelt.  By  the  eighth 
plague  swarms  of  locusts  were  brought  into  the  country, 
which  devoured  every  green  herb,  the  fruit  of  the  trees 
and  the  produce  of  the  harvest.  By  the  ninth  plague 
thick  darkness  covered  all  the  land  of  Egypt,  except 
the  dwellings  of  the  children  of  Israel.  The  tenth  and 
last  plague  was  the  death  of  the  firstborn  in  Egypt, 
who  w'ere  all  in  one  night  eut  off  by  the  destroying  an¬ 
gel,  from  the  firstborn  of  the  king  to  the  firstborn  of 
the  slaves  and  of  the  cattle.  This  dreadful  calamity 
moved  the  heart  of  the  hardened  Pharaoh,  and  he  at 
length  consented  to  allow  the  people  of  Israel  to  depart 
from  his  kingdom. 

Profane  authors  who  have  spoken  of  Hoses,  seem 
to  have  been  in  part  acquainted  with  these  mighty 
wonders.  That  he  performed  miracles,  must  have  been 
allov/ed  by  many,  by  whom  -he  was  considered  as  a  fa¬ 
mous  magician  ;  and  he  could  scarcely  appear  in  any 
other  light  to  men  who  did  not  acknowledge  him  for 
tile  messenger  of  th.e  Almighty.  Both  Diodorus  and 
Herodotus  mention  the  distressed  state  to  which  Egypt 
was  reduced  by  the.se  terrible  calamities.  The  Hcbrcw.s, 
amounting  to  the  number  of  6oo,oco  men,  without 
reckoning  women  and  children,  left  Egypt  on  the  i  5tli 
day  of  tlie  month  Nisan,  which,  in  memory  of  this  de- 
llyerancc,  was  thenceforth  reckoiu'd  the  fir-t  month  of 
their  year.  Scarcely  had  they  reached  the  .^ho^e  of  tlie 
Bed  sea  when  Pharaoh  with  a  powerful  army  set  out  in 
pursuit  of  them.  On  this  occasion  Moses  stretched 
forth  his  rod  upon  the  sea  ;  and  the  waters  theieol  be¬ 
ing  divided,  remained  suspended  on  both  sides  till  the 
Hebrews  passed  through  dry-footed. — The  Jigyptiaus 
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determined  to  follow  the  same  course  j  but  God  caused 
a  violent  wind  to  blow,  which  brought  back  the  waters  ' 
to  their  bed,  and  the  whole  army  of  Pharaoh  perished 
in  the  waves. 

After  the  miraculous  passage  of  the  Bed  sea,  the 
army  proceeded  towards  Mount  Sinai,  and  arrived  at 
Harah,  where  the  waters  were  bitter  j  but  Moses,  by 
casting  a  tree  ihto  them,  rendered  them  l\t  for  drinking. 
Their  tenth  encampment  was  at  Kephidim,  where  Clo¬ 
ses  drew  water  fi'om  the  rock  in  Eloreb,  by  smiting  it 
%vith  his  rod.  Here  likewise  Amalek  attacked  Israel. 
While  Joshua  fought  against  the  Amalekites,  Moses 
stood  on  the  top  of  a  hill,  and  lifted  up  his  hands  ;  in 
consequence  of  which  the  Israelites  prevailed,  and  cut 
their  enemies  in  pieces.  They  at  length  arrived  at  the 
foot  of  Mount  Sinai  on  the  third  day  of  the  ninth 
month  after  their  departure  from  Egypt.  Moses  hav¬ 
ing  ascended  several  times  into  the  mount,  received  the 
law  from  the  band  of  God  himself  in  the  midst  of  thun* 
ders  and  lightnings,  and  concluded  the  famous  cove¬ 
nant  betwixt  the  Ijord  and  the  children  of  Israel. 
When  he  descended  from  Sinai,  he  found  that  the  peo¬ 
ple  bad  fallen  into  the  idolatrous  worship  of  the  golden 
calf.  The  messenger  of  God,  shocked  at  such  ingrati¬ 
tude,  broke  in  pieces  the  tables  of  the  law  which  he 
carried  in  his  hands,  and  put  23,000  of  the  transgres¬ 
sors  to  the  sword.  He  afterwards  reascended  into  the 
mountain,  and  there  obtained  new  tables  of  stone  on 
which  the  law  was  inscribed.  When  Moses  descended, 
his  face  shone  so  that  the  Israelites  dared  not  to  come 
nigh  unto  him,  and  he  was  obliged  to  cover  it  with  a 
veil.  The  Israelites  were  here  employed  in  constructing 
the  tabernacle  according  to  a  pattern  shown  them  by 
God.  It  was  erected  and  consecrated  at  the  foot  of  the 
Mount  Sinai  on  the  first  day  of  the  first  month  of  the 
second  year  after  their  departure  from  Egypt ;  and  it 
served  the  Israelites  instead  of  a  temple  till  the  time  of 
Solomon,  who  built  a  house  for  the  Ged  of  his  fathers 
after  a  model  shown  him  by  David. 

jMoses  having  dedicated  the  tabernacle,  he  consecrat¬ 
ed  Aaron  and  bis  sons  to  be  its  ministers,  and  appoint¬ 
ed  the  Levites  to  its  service.  He  likewise  gave  various 
commandments  concerning  the  ivbrsbip  ot  God  and 
the  political  government  of  the  Jews.  'Ibis  was  a 
theocracy  in  the  full  extent  of  the  word.'  God  him¬ 
self  governed  them  immediately  by  means  of  iiis  ser¬ 
vant  AIoscs,  whom  he  bad  chosen  to  be  the  interuret- 
er  of  his  will  to  the  people  ;  and  he  required  all  ilie 
honours  be  longing  to  their  king  to  be  paid  unto  liiiiisi  lf. 
He  dwelt  in  bis  tabernacle,  which  was  situated  in  the 
middle  of  the  camp,  like  a  iiionarcli  in  bis  palaei'.  He 
gave  answers  to  those  mIio  consulted  him,  and  liiinsell 
denounccil  punislinient  against,  the  transgressors  of  bis 
laws.  'I'liis  iiropeilv  was  the  time  of  the  llieot  racy,  taki  n 
in  its  full  extent',  for  God  was  not  only  considered  as 
the  divinity  who  was  the  object  ol  tluar  religions 
worship,  but  as  the  sovereign  to  whom  the  honours  of 
supreme  majesty  were  paid.  'I'lie  case  was  nearly  the 
same  under  Joshua  ;  who,  being  filled  w  ith  the  spirit 
of  .Moses,  undertook  nothing  without  consulliiig  God. 
Every  measure,  both  of  the  leader  and  of  the  ix  oplc, 
was  regulated  bv  the  direction  of  the  .\lmiglity,  who 
rewarded  jtlicir  fidelity  and  obcdicnc:  by  a  scries  of 
miracles,  victories,  and  sii< d  s.  ,\fter  .Moses  had 
legnlated  tverv  thing  regarding  the  civil  administra¬ 
tion. 
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Moses,  tion,  and  the  marching  of  the  troops,  he  led  the  Israel- 
Mosheim  ites  to  the  confines  of  Canaan,  to  the  foot  of  Mount 
*  Nebo.  Here  the  Lord  commanded  him  to  ascend 

into  the  mountain  ;  whence  he  showed  him  the  pro¬ 
mised  land,  whereinto  he  was  not  permitted  to  enter. 
He  immediately  after  yielded  up  -the  ghost,  without 
sickness  or  pain,  in  the  120th  year  of  his  age,  and 
1451  years  before  Jesus  Christ. 

Moses  is  incontestably  the  author  of  the  first  five 
books  of  the  Old  Testament,  which  go  by  the  name  of 
the  P entateuch  ;  and  which  are  acknowledged  to  be 
inspired,  by  the  Jews  and  by  Christians  of  every  per¬ 
suasion.  Some,  however,  have  denied  that  Moses  tvas 
the  author  of  these  books  5  and  have  founded  their  opi¬ 
nion  on  this,  that  he  always  speaks  of  himself  in  the 
third  person.  But  this  manner  of  writing  is  by  no 
means  peculiar  toMoses ;  it  occurs  also  in  several  aneient 
historians;  sueh  as  Xenophon,  Caesar,  Josephus, &c.  who 
possessed  of  more  modesty  or  good  sense  than  some  mo¬ 
dern  historians,  whose  egotism  is  altogether  disgusting, 
liave  not  like  them  left  to  posterity  a  spectacle  of  ridicu¬ 
lous  vanity  and  self-conceit.  After  all,  it  is  proper  to  ob¬ 
serve,  that  profane  authors  have  related  many  falsehoods 
and  absurdities  concerning  Moses,  and  concerning  the 
origin  and  the  religion  of  the  Jews,  with  which  they  were 
hut  little  acquainted.  Plutarch,  in  his  book  concerning 
Isis  and  Osiris,  says,  that  Judaeus  and  Hierosolymus  _ 
were  brothers,  and  descended  from  Typhon  ;  and  that 
the  former  gave  his  name  to  the  country  and  its  inha- 
hitants,  and  the  latter  to  the  capital  city.  Others  say 
that  they  came  from  Mount  Ida  In  Phrygia.  Strabo  is 
the  only  author  who  speaks  any  thing  like  reason  and 
truth  concerning  them  ;  though  he  too  says  that  they 
were  descended  from  the  Egyptians,  and  considers  Mo¬ 
ses  their  legislator  as  an  Egyptian  priest.  He  acknow¬ 
ledges,  however,  that  they  were  a  people  strictly  just 
and  sincerely  religious.  Other  authors  by  whom  they 
are  mentioned,  seem  not  to  have  had  the  smallest  ac¬ 
quaintance  either  with  their  laws  or  their  worship. 
They  frequently  confound  them  with  the  Christians,  as 
is  the  case  with  Juvenal,  Tacitus,  and  Quintilian. 

MOSHEIM,  John  Laurence,  .an  illustrious  Ger¬ 
man  divine,  was  born  in  1695,  of  a  noble  family,  which 
might  seem  to  open  to  his  ambition  a  fair  path  to  civil 
promotion  ;  but  his  zeal  for  the  interests  of  religion,  his 
thirst  after  knowledge,  and  particularly  his  taste  for  sa¬ 
cred  literature,  induced  him  to  consecrate  his  talents  to 
the  service  of  the  church.  The  German  universities 
loaded  him  with  literary  honours ;  the  king  of  Den¬ 
mark  invited  him  to  settle  at  Copenhagen  ;  the  duke  of 
Brunsw'ick  called  him  thence  to  Helmstadt,  where  he 
filled  the  academical  chair  of  divinity ;  was  honoured 
with  the  character  of  ecclesiastical  counsellor  to  the 
court ;  and  presided  over  the  seminaries  of  learning  in 
the  duchy  of  Wolfenbuttle  and  the  principality  of 
Blackenburgh.  M  hen  a  design  was  formed  of  giving 
an  uncommon  degree  of  lustre  to  the  universities  of  Got¬ 
tingen,  by  filling  it  with  men  of  the  first  rank  in  let¬ 
ters,  Dr  Mosheim  was  deemed  worthy  to  appear  at  the 
head  of  It,  In  quality  of  chancellor;  and  here  he  died, 
in  1755>  universally  lamented.  In  depth  of  judgment. 
In  extent  of  learning,  in  purity  of  taste,  in  tlic  powers 
of  eloquence,  and  in  a  laborious  application  to  all  the 
various  branches  of  erudition  and  philosophy,  he  had 
certainly  very  few  superiors.  His  Latin  translation  of 
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Cudw’orth’s  Intellectual  System,  enriched  with  large  Moshciia 
annotations,  discovered  a  profound  acquaintance  with  |1 
ancient  learning  and  philosophy.  His  illustrations  of  Mosque, 
the  Scriptures,  his  labours  In  defence  of  Christianity, 
and  the  light  he  cast  upon  religion  and  philosophy,  ap¬ 
pear  in  many  volumes  of  sacred  and  profane  liteiature  ; 
and  the  Ecclesiastical  History,  from  the  birth  of  Christ 
to  the  beginning  of  the  i8th  centui'y,  is  unquestionably 
the  best  that  is  extant.  Tliis  work,  written  in  Latin, 
has  been  translated  Into  English,  and  accompanied 
with  notes  and  chronological  tables  by  Archibald  Mac¬ 
laine,  D.  D.  and  from  this  translator’s  preface  to  the 
second  edition,  1758,  in  5  vols  8vo,  this  shoit  account 
is  taken. 

MOSKITO,  or  Mosquito  country,  is  situated  In 
North  America,  between  85  and  88  degrees  of  west 
longitude,  and  betw'een  13  and  15  degrees  of  north  la¬ 
titude  ;  having  the  North  sea  on  the  north  and  east, 
Nicargua  on  the  south,  and  Honduras  on  the  w'est  ; 
and  indeed  the  Spaniards  esteem  it  a  part  of  the  prin¬ 
cipality  of  Honduras,  though  they  have  no  colonies  in 
the  Moskito  country.  When  the  Spaniards  first  invad¬ 
ed  this  part  of  Mexico,  they  massacred  the  greatest  part 
ol  the  natives,  which  gave  those  that  escaped  into  the 
inaccessible  part  of  the  coimtry  an  insuperable  aversion 
to  them  ;  and  they  have  always  appeared  ready  to  join 
any  Europeans  that  come  upon  their  coasts  against  the 
Spaniards,  and  particularly  the  English,  who  fre¬ 
quently  come  hither  ;  and  the  Moskito  men  being  ex¬ 
cellent  marksmen,  the  English  employ  them  in  striking 
the  manati  fish,  &c.  and  many  of  the  Moskito  In¬ 
dians  come  to  Jamaica,  and  sail  with  the  English  in 
their  voyages. 

These  people  are  so  situated  between  morasses  and 
inaccessible  mountains,  and  a  coast  full  of  rocks  and 
shoals,  that  no  attempts  against  them  by  the  Spa¬ 
niards,  whom  they  mortally  hate,  could  ever  succeed. 
Nevejtheless,  they  are  a  mild  inofl’ensive  people,  of 
great  morality  and  virtue,  and  will  never  trust  a  man 
who  has  once  deceived  them.  They  have  so  great  a 
veneration  towards  the  English,  that  they  have  spon¬ 
taneously  put  themselves  and  their  lands  under  the 
protection  and  dominion  of  the  crown  of  England. 

This  was  first  done  when  the  duke  of  Alhcrmarle  was 
governor  of  Jamaica,  and  the  king  of  the  Moskitos  re¬ 
ceived  a  commission  from  his  grace,  under  the  seal  of 
that  island  ;  and  since  this  time  they  have  been  steady 
in  their  alliance  with  the  English.  But  in  the  year 
1786,  this  country  was  ceded  to  Spain,  and  consequent¬ 
ly  became  a  Spanish  province. 

MOSQUE,  a  temple  or  place  of  religious  worship 
among  the  Mahometans. 

All  mosques  are  square  buildings,  generally  construc¬ 
ted  of  stone.  Before  the  chief  gate  there  is  a  square 
court  paved  with  white  niarble ;  and  low  galleries 
round  it,  whose  roof  is  supported  by  marble  pillars. 

In  these  galleries  the  Turks  wash  themselves  before 
they  go  into  the  mosque.  In  each  mosque  there  is  a 
great  number  of  lamps  ;  and  between  these  hang  many 
crystal  rings,  ostrich  eggs,  and  other  curiosities,  which, 
when  the  lamps  are  lighted,  make  a  fine  show.  As  it 
it  is  not  lawful  to  enter  the  mosque  with  stockings  or  shoes 
on,  the  pavements  are  covered  with  pieces  of  stull' sew¬ 
ed  together,  each  being  wide  enough  to  hold  a  row  of 
men  kneeling,  sitting,  or  prostrate.  The  women  .are 
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not  allowed  to  enter  the  mosque,  but  stay  in  the  porches 
"^without.  About  every  mosque  there  are  six  high 
towers,  called  minarets,  each  of  which  has  three  little 
open  galleries,  one  above  another :  these  towers,  as 
Well  as  the  mosques,  are  covered  with  lead,  and  adorned 
with  gilding  and  other  ornaments  ;  and  from  thence, 
instead  of  a  bell,  the  people  are  called  to  prayers  by 
certain  officers  appointed  for  that  purpose.  Most  of  the 
mosques  have  a  kind  of  hospital  belonging  to  them,  in 
which  travellers  of  what  religion  soever,  are  entertained 
three  days.  Each  mosque  has  also  a  place  called  tarbe, 
which  is  the  burying-place  of  its  founders  j  within  which 
is  a  tomb  six  or  seven  feet  long,  covered  with  green 
velvet  or  satin  5  at  the  ends  of  which  are  two  tapers, 
and  round  it  several  seats  for  those  who  read  the  Koran 
and  pray  for  the  souls  of  the  deceased. 

MOSS  or  Mosses.  See  Musci,  Botant  Index. 

Moss  on  Trees,  in  gardening.  The  growth  of  large 
quantities  of  moss  on  any  kind  of  tree  is  a  distemper  of 
very  bad  consequence  to  its  increase,  and  much  damages 
the  tfuit  of  the  trees  of  our  orchards. 

The  present  remedy  is  the  scraping  it  off  from  the 
body  and  large  branches  by  means  of  a  kind  of  wooden 
knife  that  will  not  hurt  the  bark,  or  with  a  piece  of 
rough  hair  cloth,  which  does  vei-y  well  after  a  soak¬ 
ing  rain.  But  the  most  effectual  cure  is  the  taking 
away  the  cause.  This  is  to  be  done  by  draining  off 
all  the  superfluous  moisture  from  about  the  roots  of 
the  trees,  and  may  be  greatly  guarded  against  in  the 
first  planting  of  the  trees,  by  not  setting  them  too 
deep. 

If  trees  stand  too  thick  in  a  cold  ground,  they  will 
always  be  covered  with  moss ;  and  the  best  way  to 
remedy  the  fault  is  to  thin  them.  When  the  young 
branches  of  trees  are  covered  with  a  long  and  shaggy 
moss,  it  will  utterly  ruin  them  j  and  there  is  no  way  to 
prevent  it  but  to  cut  off  the  branches  near  the  trunk, 
and  even  to  take  off  the  head  of  the  tree  if  necessary  ; 
for  it  will  sprout  again  j  and  if  the  cause  be  in  the 
mean  time  removed  by  thinning  the  plantation,  or  drain¬ 
ing  the  land  and  stirring  the  ground  well,  the  young 
shoots  will  continue  clear  after  this. 

If  the  trees  be  covered  with  moss  in  consequence  of 
the  ground’s  being  too  dry,  as  this  will  happen  from 
either  extreme  in  the  soil,  then  the  proper  remedy  is 
the  laying  mud  from  the  bottom  of  a  pond  or  river 
pretty  thick  about  the  root,  opening  the  ground  to  some 
distance  and  depth  to  let  it  in ;  this  will  not  only 
cool  it,  and  prevent  its  giving  growth  to  any  great 
quantity  of  moss,  but  it  will  also  prevent  the  other 
great  mischief  which  fruit-trees  are  liable  to  in  dry 
grounds,  which  1^  the  falling  off  of  the  fruit  too 
early. 

'I'he  mosses  which  cover  the  trunks  of  trees,  as  llu  y 
always  are  freshest  and  most  vigorous  on  the  side  whii'h 
points  to  the  north,  if  only  produced  on  that,  serve  to 
preserve  the  trunk  of  the  tree  from  the  severitv  of  tlie 
north  winds,  and  direct  the  traveller  in  his 'way,  by  al- 
wavs  plainly  pointing  out  that  part  of  the  compa.ss. 

Nioss  is  also  a  name  given  to  lioggy  ground  in  many 
parts  of  England,  otherwise  called  a  /e/i  ami  Aqg. 

In  many  of  these  grounds,  as  well  in  England  aiul 
Ireland  as  in  other  parts  of  the  world,  there  arc  found 
vast  numbers  of  trees  standing  with  their  stumps  elect, 
and  their  roots  piercing  the  ground  in  a  natural  po- 

VoE.  XIV.  Part  11. 


sture  as  when  growing.  Many  of  those  trees  are  bro¬ 
ken  or  cut  oil'  near  the  roots,  and  lie  along,  and  this  '■ 
usually  in  a  north-east  direction.  People  who  liave 
been  willing  to  account  for  this,  have  usually  resolved 
it  into  the  effect  of  the  deluge  in  the  days  of  Noah  j 
but  this  is  a  very  wild  conjecture,  and  is  proved  false 
by  many  unanswerable  arguments.  The  waters  of  tlii . 
deluge  might  indeed  have  washed  together  a  great 
number  ot  trees,  and  buried  them  under  loads  of 
earth  ;  but  then  they  would  have  lain  irregulaidv  and 
at  random  j  whereas  they  all  lie  lengthwise  from  south¬ 
west  to  north-east,  and  the  roots  all  stand  in  their  na- 
tural  perpendicular  posture,  as  close  as  the  roots  of 
trees  in  a  forest. 

Besides,  these  trees  are  not  all  in  their  natural  state, 
but  many  of  them  have  the  evident  marks  of  human 
workmanship  upon  them,  some  being  cut  down  with  an 
axe,  some  split,  and  the  tvedges  still  remaining  in  them  ; 
some  burnt  in  different  parts,  and  some  bored  through 
with  holes.  These  things  are  also  proved  to  be  of  a 
later  date  than  the  deluge,  by  other  matters  found 
among  them,  such  as  utensils  of  ancient  people,  and 
coins  of  the  Roman  emperors. 

It  appears  from  the  whole,  that  all  the  trees  which 
we  find  in  this  fossil  state,  originally  grew  in  the  very 
places  where  we  now  find  them,  and  have  only  been 
thrown  down  and  buried  there,  not  brought  from  else¬ 
where.  It  may  appear  indeed  an  objection  to  this  opi¬ 
nion,  that  most  of  these  fossil  trees  are  of  the  fir  kind  ; 
and  that  Ca;sar  says  expressly,  that  no  firs  grew  in  Bri¬ 
tain  ill  his  time  j  but  this  is  easily  answered,  by  obser¬ 
ving,  that  these  trees,  though  of  the  fir  kind,  yet  are 
not  the  species  usually  called  the  Jir,  but  pitch-tree  •, 
and  Caesar  has  no  where  said  that  pitch-trees  did  not 
grow  in  England.  Norway  and  Sweden  yet  abound 
with  these  trees;  and  there  are  at  this  time  whole 
forests  of  tirem  in  many  parts  of  Scotland,  and  a  large 
number  of  them  wild  upon  a  hill  at  Warcton  in  Staf¬ 
fordshire  to  this  day. 

In  Hatfield  mar.sh,  where  such  vast  numbers  of  the 
fossil  trees  are  now  found,  there  has  evidently  once 
been  a  whole  forest  of  them  growing.  I'he  last  of 
these  was  found  alive,  and  growing  in  that  place 
within  70  years  last  past,  and  cut  down  lor  some  com¬ 
mon  use. 

It  is  also  objected  by  some  to  the  system  of  the  firs 
growing  where  they  are  found  fossil,  that  these  coun¬ 
tries  are  all  hogs  and  moors,  whereas  these  sorts  of 
trees  grow  only  in  mountainous  places.  But  this  is 
founded  on  an  error  ;  for  though  in  Norway  and  Swe¬ 
den,  and  some  other  cold  countries,  the  fir  kinds  all 
grow  upon  barren  and  dry  rocky  niountuln.i,  yet  in 
warmer  places  tbev  are  found  to  thrive  as  will  on  wet 
plains.  Such  are  found  plentifully  in  l*omcr.mia,  l.i- 
vonia,  and  Coiirland,  &.c.  and  in  the  west  jiarts  of  New 
England  there  are  vast  numbers  of  fine  stately  trees  of 
them  in  low  grounds.  '1  he  whole  truth  'cenis  to  he, 
that  these  trees  love  a  sandy  soil  ;  and  such  x-.  is  found 
at  the  bottoms  of  all  the  mouses  where  these  trees  ai: 
found  fossil,  ’i’he  roots  of  the  fir  kind  air  alwavs 
found  fixed  in  these  ;  and  those  of  oaks,  where  they 
are  found  fossil  in  this  manner,  are  usually  foumi  fixed 
in  clav  ;  so  that  eath  kimi  of  tree  is  always  found  root¬ 
ed  in  the  places  where  they  -t.ind  in  their  proper  -oil  - 
and  there  is  no  doubt  to  be  made  but  that  tin  v  01  i- 
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ginally  grew  there.  W  hen  we  have  thus  found  that 
aU  the  fossil  trees  we  meet  Avith  once  grew  in  the  places 
where  they  are  norv  buried,  it  is  plain,  that  in  these 
places  there  were  once  noble  forests,  Avhich  have  been 
destroyed  at  some  time  j  and  the  question  only  remains 
how  and  bv  whom  they  Avere  destroyed.  This  Ave  have 
reason  to  belieA'e,  by  the  Roman  coins  found  among 
them,  was  done  by  the  people  of  that  empire,  and  that 
at  the  time  Avhen  they  Avere  established  or  establishing 
themseU'es  here. 

Their  own  historians  tell  us,  that  when  their  armies 
pursued  the  Avild  Britons,  these  people  aUvays  shelter¬ 
ed  themselves  in  the  miry  woods  and  low  Avatery  fo¬ 
rests.  Csesar  expressly  says  this  5  and  observes,  that 
Cassibelanus  and  his  Britons,  after  their  defeat,  passed 
the  Thames,  and  fled  into  such  Ioav  morasses  and 
Avoods,  that  there  was  no  pursuing  them ;  and  Ave  find 
that  the  Silures  secured  themselves  in  the  same  man¬ 
ner  Avhen  attacked  by  Ostorius  and  Agricola.  The 
same  thing  is  recorded  of  \  enutlus  king  of  the  Brl- 
gantes,  Avho  fled  to  secure  himself  into  the  boggy  fo¬ 
rests  of  the  midland  part  of  this  kingdom  :  and  Hero- 
dian  expressly  says,  that  hi  the  time  of  the  Romans 
pushing  their  conquests  in  these  Islands,  it  Avas  the  cus¬ 
tom  of  the  Britons  to  secure  themselves  in  the  thick 
forests  Avhich  grew  in  their  boggy  and  wet  places,  and 
Avhen  opportunity  ofiered,  to  issue  out  thence  and  fall 
•pon  the  Romans.  The  consequence  of  all  this  Avas 
the  destroying  all  these  forests  j  the  Romans  finding 
themselves  so  plagued  with  parties  of  the  natives  issuing 
out  upon  them  at  times  from  these  forests,  that  they 
gave  orders  for  the  cutting  doAvn  and  destroying  all 
the  forests  in  Britain  Avhicli  grew  on  boggy  and  wet 
grounds.  These  orders  Avere  punctually  executed ; 
and  to  this  it  is  owing  that  at  this  day  avc  cam  hardly 
be  brought  to  believe  that  such  forests  ever  grew  Avilh 
us  as  are  now  found  buried. 

The  Roman  historians  all  agree,  that  Avhen  Sue¬ 
tonius  Paulinas  conquered  Anglesea,  he  ordered  all 
the  Avoods  to  be  cut  down  there,  in  the  manner  of 
the  Roman  generals  in  England :  and  Galen  tells  us, 
that  the  Romans,  after  their  conquest  in  Britain,  kept 
their  soldiers  constantly  employed  in  cutting  doAvn  fo¬ 
rests,  draining  of  marshes,  and  paving  of  bogs.  Not 
only  the  Roman  soldiers  Avere  employed  in  this  man¬ 
ner,  but  all  the  native  Britons  made  captiAes  in  the 
Avars  Avere  obliged  to  assist  in  it ;  and  Dion  Casslus^  tells 
us,  that  the  emperor  Severus  lost  no  less  than  50,000 
men  in  a  feAV  years  time  in  cutting  down  the  Avoods  and 
draining  the  bogs  of  this  island.  It  is  not  to  be  Avon- 
dered  at,  that  such  numbers  executed  the  Immense  de¬ 
struction  which  Ave  find  in  these  burled  forests.  One  of 
the  greatest  subterranean  treasures  of  wood  is  that  near 
Hatfield  ;  and  it  is  easy  to  prove,  that  these  people,  to 
Avhom  this  havock  is  thus  attributed,  were  upon  the 
spot  Avhere  these  trees  noAv  lie  buried.  The  common 
road  of  the  Romans  out  of  the  south  into  the  north, 
Avas  formerly  from  Lindum  (Lincoln),  to  Segelochum 
(Little  Burrow  upon  Trent),  and  from  thence  to 
Danum  (Doncaster),  where  they  kept  a  standing  gar¬ 
rison  of  Crispinian  horse.  A  little  oft  on  the  east,  and 
north-east  of  their  road,  between  the  two  last-named 
tOAvns,  lay  the  borders  of  the  greatest  forest,  Avhich 
swarmed  Avith  Avild  Britons,  who  Avere  continually  mak- 
.ing  their  sallies  out,  and  their  retreats  into  it  again,  in¬ 


tercepting  their  provisions,  taking  and  destroying  their 
carriages,  killing  their  allies  and  passengers,  and  dis-  '■ 
turhing  their  garrisons.  This  at  length  so  exasperated 
the  Romans,  that  they  Avere  determined  to  destroy  it  j 
and  to  do  this  safely  and  effectually,  they  marched 
against  it  Avith  a  great  army,  and  encamped  on  a  great 
moor  not  far  from  Finningly  5  this  is  evident  from  their 
fortifications  yet  remaining. 

There  is  a  small  toAvn  in  the  neighbourhood  called 
Osterjield ;  and  as  che  termination  jield  seems  to  have 
been  given  only  in  remembrance  of  battles  fought  near 
the  towms  Avhose  names  ended  Avith  it,  it  is  not  impro¬ 
bable  that  a  battle  Avas  fought  here  between  all  the  Bri¬ 
tons  Avho  inhabited  this  forest  and  the  Roman  troops 
under  Ostorius.  The  Romans  slew  many  of  the  Bri¬ 
tons,  and  drove  the  rest  back  into  this  forest,  Avhich  at 
that  time  overspread  all  this  Ioav  country.  On  this  the 
conquerors  taking  advantage  of  a  strong  south-west 
Avind,  set  fire  to  the  pitch-trees,  of  Avhich  this  forest 
Avas  principally  composed ;  and  Avhen  the  greater  part 
of  the  trees  Avere  thus  destroyed,  the  Roman  soldiers 
and  captive  Britons  cut  doAvn  the  remainder,  except  a 
feAV  large  ones  AvhIch  they  left  standing  as  remembran¬ 
ces  of  the  destruction  of  the  rest.  These  single  trees, 
however,  could  not  stand  long  against  the  Avinds,  and 
these  falling  into  the  rivers  Avhich  run  through  the  coun¬ 
try,  interrupted  their  currents ;  and  the  water  then 
overspreading  the  level  country,  made  one  grea).  lake, 
and  gave  origin  to  the  mosses  or  moory  bogs,  Avhich 
Avere  aftciAvards  formed  there,  by  the  Avorkings  of  the 
Avaters,  the  precipitation  of  earthy  matter  from  them, 
and  the  putrefaction  of  rotten  boughs  and  branches  of 
trees,  and  the  vast  increase  of  Avater-moss  and  other 
such  plants  Avhich  giQAV  in  prodigious  abundance  in  all 
these  sorts  of  places.  Thus  were  these  burnt  and  fell¬ 
ed  trees  buried  under  a  neAV-formed  spongy  and  Avatery 
earth,  and  afterAvards  found  on  the  draining  and  dig¬ 
ging  through  this  earth  again. 

Hence  it  is  not  strange  that  Roman  Aveapons  and 
Roman  coins  are  found  among  these  buried  trees ;  and 
hence  it  is  that  among  the  burled  trees  some  are  found 
burnt,  some  chopped  and  hcAvn  ;  and  hence  it  is  that 
the  bodies  of  the  trees  all  lie  by  their  proper  roots,  and 
Avith  their  tops  lying  north-east,  that  is,  in  that  di¬ 
rection  in  Avhich  a  south-Avest  Avind  Avould  have  bloAvn 
them  doAvn  :  hence  also  it  is,  that  some  of  the  trees 
are  found  with  their  roots  lying  flat,  these  being  not 
cut  or  burned  doAvn,  but  bloAvn  up  Uy  the  roots  after¬ 
Avards  Avhen  left  single  ;  and  it  is  not  Avonderful,  that 
sncli  trees  as  these  should  have  continued  to  groAv  even 
after  their  fall,  and  shoot  up  branches  from  their  sides 
Avhich  might  easily  grow  into  high  trees.  Phil.  Trans. 

N"  275- 

By  this  system  it  is  also  easily  explained  why  the 
moor  soil  in  the  country  is  in  some  places  tAvo  or  three 
yards  thicker  than  in  otliers,  or  higher  than  it  Avas  for¬ 
merly,  since  the  groAving  up  ot  peat-earth  or  bog- 
ground  is  Avell  knoAvn,  and  the  soil  added  by  overfloAV- 
ing  of  Avaters  is  not  a  little. 

As  the  Romans  were  the  destioyers  of  this  great 
and  noble  forest,  so  they  Avere  probably  also  of  the  se¬ 
veral  other  ancient  forests  ;  the  ruins  of  Avhich  fur¬ 
nish  us  Avith  the  bog-AVood  of  Staffordshire,  Lanca¬ 
shire,  Yorkshire,  and  other  counties.  But  as  the  Ro- 
jnans  Averc  not  much  in  Wales,  in  the  Isle  of  Man,  or 
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Moss,  in  Irelatli,  it  is  ftot  to  be  supposed  that  forests  cut  down 
— V— ^  by  these  people  gave  origin  to  the  fossil  wood  found 
there  ;  but  though  they  did  not  cut  down  these  fo¬ 
rests,  others  did  ;  and  {he  origin  of  the  bog-wood  is 
the  same  with  them  and  with  us.  Holingshed  informs 
us,  that  Edward  I.  being  not  able  to  get  at  the  Welsh 
because  of  their  hiding  themselves  in  boggy  woods, 
gave  orders  at  length  that  they  should  all  be  destroyed 
by  lire  and  by  the  axe  ;  and  doubtless  the  roots  and  bo¬ 
dies  of  trees  found  in  Pembrokeshire  under  ground,  are 
the  remains  of  the  execution  of  this  order.  The  fossil 
wood  in  the  bogs  of  the  island  of  Man  is  doubtless  of 
the  same  origin,  though  we  have  not  any  account  ex¬ 
tant  of  the  time  or  occasion  of  the  forests  there  being 
destroyed  j  but  as  to  the  fossil  trees  of  the  bogs  of  Ire¬ 
land,  we  are  expressly  told  that  Heniy  II.  when  he 
conquered  that  country,  ordered  all  the  woods  to  be 
cut  down  that  grew  in  the  low  parts  of  it,  to  secure  his 
conquests,  by  cutting  away  the  places  of  resort  of  re¬ 
bels.  For  a  fuller  detail  of  the  natural  history  of  mos¬ 
ses,  see  Essays  on  this  subject  by  the  Rev.  Mr  Rennie 
of  Kilsyth. 

Moving-MOSS,  We  have  an  account  in  the  Phi¬ 
losophical  Transactions  of  a  moving  moss  near  Church- 
town  in  Lancashire,  which  greatly  alarmed  tlie  neigh¬ 
bourhood  as  miraculous.  The  moss  was  observed  to 
rise  to  a  surprising  height,  and  soon  after  sunk  as 
much  below  the  level,  and  moved  slowly  towards  the 
south. 

A  very  surprising  instance  of  a  moving  moss  is  that 
of  Solway  in  Scotland,  which  happened  in  the  year 
1771,  after  severe  rains  which  had  produced  terrible 
inundations  of  the  rivers  in  many  places.  For  the 
better  understanding  of  this  event,  we  shall  give  the 
following  description  of  the  spot  of  ground  where  it 
happened.  Along  the  side  of  the  river  Esk  there  is  a 
vale,  about  a  mile  broad,  less  or  more  in  difi’erent 
places.  It  is  bounded  on  the  south-east  by  the  river 
Esk,  and  on  the  north-west  by  a  steep  bank  30  feet 
in  height  above  the  level  of  the  vale.  From  the  top 
of  the  bank  the  ground  rises  in  an  easy  ascent  for 
about  a  quarter  of  a  mile,  where  it  is  terminated  by  the 
moss  5  which  extends  about  two  miles  north  and  south, 
and  about  a  mile  and  a  half  east  and  west,  and  is 
bounded  on  the  north  west  by  the  river  Sark.  It  is 
probable  that  the  solid  ground  from  the  top  of  the 
bank  above  the  vale  was  continned  in  the  same  direc¬ 
tion  under  the  moss,  before  its  eruption,  for  a  consider¬ 
able  space  j  for  the  moss  at  the  place  where  the  erup¬ 
tion  happened,  was  inclined  towards  the  sloping 
ground.  From  the  edge  of  the  moss  there  was  a 
gully  or  hollow,  called  by  the  country  people  ihe  gnp, 
and  said  to  be  30  yards  deep  where  it  entered  the  vale; 
down  which  ran  a  small  rill  of  water,  which  was  ofun 
dry  in  summer,  having  no  supply  but  what  filtered  from 
the  moss.  The  eruption  happened  at  the  head  of  this 
gap,  on  Saturday  November  16.  1771,  about  ten  or 
eleven  at  night,  ivhen  all  the  neighbouring  rivers  and 
brooks  were  prodigiously  swelled  by  the  rains.  A  large 
body  of  the  moss  was  forced,  partly  by  the  great  fall  of 
rain,  and  partly  by  some  springs  below  it,  into  a  small 
beck  or  burn,  which  runs  within  a  few  yards  of  its  bor¬ 
der  to  the  south  east.  By  the  united  pressure  of  the  wa¬ 
ter  behind  it,  and  of  this  beck,  which  was  then  very 
high,  it  was  carried  down  a  narrow  glen  between  two 


banks  about  300  feet  high,  Into  a  wide  and  spacious  Mo.;., 
plain,  over  part  of  which  it  spread  with  great  rapidity.  li 
The  moss  continued  for  some  time  to  send  oft’  consider- 
able  quantities ;  which  being  borne  along  by  the  tor-  '' 
rent  on  the  back  of  the  first  great  body,  kept  it  for 
many  hours  in  perpetual  motion,  and  drove  it  still  far¬ 
ther  on.  This  night  at  least  400  acres  of  fine  arable 
land  were  covered  with  moss  from  3  to  12  or  .15  feet 
deep.  Several  houses  were  destroyed,  a  good  deal  of 
corn  lost,  &c.  but  all  the  inhabitants  escaped.  When 
the  waters  subsided,  the  moss  also  ceased  to  flow  ;  but 
two  pretty  considerable  streams  continued  to  run  from 
the  heart  of  it,  and  canied  oft'  some  pieces  of  mossy 
matter  to  the  place  where  it  burst.  There  they  joined 
the  beck  already  mentioned  •,  which,  with  this  addition, 
resumed  its  former  channel  5  and,  with  a  little  assistance 
from  the  people  of  the  neighbourhood,  made  its  way 
to  the  Esk,  through  the  midst  of  that  great  body  of 
moss  which  obstructed  its  course.  Thus,  in  a  great 
measure  drained,  the  new  moss  fell  several  feet,  Avhen 
the  fair  weather  came  in  the  eml  of  November,  and 
settled  in  a  firmer  and  more  solid  body  on  the  lands  it 
had  overrun.  By  this  inundation  about  800  acres  of 
arable  gi’ound  %vere  overflow'ed  before  the  moss  stopped, 
and  the  habitations  of  27  families  destroyed.  Tradition 
has  preserved  the  memory  of  a  similar  inundation  in 
Monteith  in  Scotland.  A  moss  there  altered  its  course 
in  one  night,  and  covered  a  great  extent  of  ground. 

Moss  Troopers,  a  rebellious  sort  of  people  in  the 
north  of  England,  W’ho  lived  by  robbery  and  rapine, 
not  unlike  the  tories  in  Ireland,  the  bucanlers  in  Ja¬ 
maica,  or  banditti  of  Italy.  The  counties  of  Northum¬ 
berland  and  Cumberland  were  formerly  charged  with 
a  yearly  sum,  and  a  command  of  men,  to  be  appointed 
by  justices  of  the  peace,  to  apprehend  and  suppress 
them. 

MOSTRA,  in  the  Italian  music,  a  mark  at  the  end 
of  a  line  or  space,  to  show  that  the  first  note  of  the  next 
line  is  in  that  place  ;  and  if  this  note  be  accompanied 
with  a  sharp  or  flat,  it  is  proper  to  place  these  charac¬ 
ters  along  with  the  mostra. 

MOSUL,  or  Mousul.  See  Mousui.. 

MOTACILLA,  the  Wagtail  and  Warbler  ; 
a  genus  of  birds  of  the  order  of  passeres.  Sec  Orki 
THor.oGY  Index. 

MOTE,  in  law  books,  signifies  court  or  convention  ; 
as  ward  mote,  burgh  mote,  swain  mote,  &C. 

Mote  was  also  used  for  a  fortress  or  castle  ;  as  nwta 
de  Jf  t/idsot',  &.C. 

Mote  also  denoted  a  standing  water  to  keep  fish  in  ; 
and  sometimes  a  large  ditch  encompassing  a  castle  or 
dwelling  house. 

MoTE-Jie//,  or  Mot-fn//,  the  bell  so  called,  which 
was  used  by  the  English  Saxons  to  call  people  together 
to  the  court.  Sec  Folkmotk. 

MO'I'M.  See  rMAL.t;.\A,  Entomology  Index. 

MO'rUF.H,  a  tinn  of  relation,  denoting  a  woman 
who  hath  bom  a  child. 

MoTUFJi-'J- Pearl.  See  Myth  os,  Conchology 
Index.  ^ 

iMO'I’ION  is  now  generally  considcnil  as  iiic.Tp.al>l<-  .Voti"« 
of  definition,  being  a  simple  idea  or  notion  ret ei veil  bv 
the  senses.  'I'he  ancients,  however,  thought  diflcruit 
ly.  Some  of  them  defined  it  to  be  a  pasxagc  out  of 
one  ftutc’ Into  another  j  wliich  convi  vs  no  idea  to  him 
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tvlio  is  ignorant  of  tbe  nature  of  motion. — The  Peripa¬ 
tetic  definition  has  been  mentioned  elsewhere  and  shown 
to  be  wholly  unintelligible,  as  well  as  their  celebrated 
division  of  motion  into  four  classes,  belonging  to  the 
three  categories,  qualiUj,  quantity,  and  where ;  (see 
Metaphysics,  i88,  189,  190).  The  Cartesians, 
too,  among  the  moderns,  preteud  to  define  motion,  by 
calling  it  a  passage  or  removal  of  one  part  of  matter, 
out  of  the  neighbourliood  of  those  parts  to  which  it  is 
immediately  contiguous,  into  the  neighbourhood  of 
others.  Borelli  defines  motion  to  be  the  successive 
passage  of  a  body  from  place  to  place.  Others  say 
that  it  is  the  application  of  a  body  to  different  parts  of 
infinite  and  Immoveable  space  ;  and  a  late  writer  *  of 
uncommon  acuteness  has  given  as  a  definition  of  mo¬ 
tion — change  of  place. 

V*  e  have  elsewhere  offered  our  opinion  of  every  pos¬ 
sible  attempt  to  define  motion  :  but  as  the  author  of 
the  last  quoted  definition  has  endeavoured  to  obviate 
such  objections  as  ours,  candour  requires  that  he  be 
I’.eard  for  himself.  “  It  is  said  (he  observes)  by  some, 
that  change  implies  motion,  and  therefore  cannot  be  a 
part  of  its  definition,  being  the  veiy'  thing  defined  To 
this  I  answer.  We  are  speaking  of  the  sensible  idea  ot 
motion,  as  it  appears  to  our  sight  j  now  changes  do  ap¬ 
pear  to  our  view,  and  to  all  our  senses,  which  give  us 
no  idea  of  motion.  Changes  in  heat  or  cold  -,  in  co¬ 
lour,  flavour,  smell,  sound,  hardness,  softness,  pain, 
pleasure  j  in  these,  and  many  ether  ideas,  changes  do 
not  produce  ideas  like  that  produced  by  a  ball  rolling 
or  a  stone  falling.  We  may  perhaps  ultimately  trace 
them  to  motion,  but  to  insensible  motions ;  to  motions^ 
whicli  arise  only  in  reflection,  and  constitute  no  part 
of  the  actual  idea  of  change.  \\  e  can  therefore  con¬ 
ceive  of  change,  without  conceiving  at  the  same  time  of 
motion. — Change  Is  a  generic  idea.  Including  many 
species  ;  motion,  as  a  sensible  idea,  is  a  species  of  that 
genus.  Change  is  therefore  a  necessary  part  of  the  de¬ 
finition  of  motion  5  it  marks  the  genus  of  the  thing  de¬ 
fined.  Motion  is  a  change  j  but  as  there  are  many 
species  of  change,  which  of  those  species  is  motion  ? 
Tlie  answer  is.  It  is  a  change  of  place.  This  marks 
the  species  ;  and  distinguishes  It  from  change  of  colour, 
of  temperament  and  figure.” 

This  is  the  ablest  defence  of  an  attempt  to  define  mo 


tion  that  we  have  ever  seen  ;  and  at  first  view  the  defi- 
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it  does  j  as,  in  our  apprehension,  a  change  of  place  is 
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which  he  saw  his  neighbour  wounded  witli  a  bludgeon  j  Motion. 
■R'hat  should  we  think  of  his  art  were  he  to  call  it'  a ' 
contusion  on  the  head  ?  He  might  say  that  contusion  is 
a  general  term,  as  contusions  may  be  produced  on  the 
arms,  on  the  legs,  and  on  various  parts  of  the  body  ; 
and  as  there  are  many  species  of  contusion,  if  he  were 
asked  which  of  those  species  was  the  stroke  to  be  de¬ 
fined,  he  might  answer,  “  a  contusion  on  the  head.” 

Here  would  be  apparently  the  genus  and  specific  chfi'er- 
ence ;  the  former  denoted  by  contusion,  and  tire  latter 
by  the  words  on  the  head.  But  would  this  be  a  defini¬ 
tion  of  a  stroke  ?  No,  surely  :  a  contusion  on  the  head 
may  be  the  effect  of  a  stroke ;  but  it  can  no  moi-e  be 
the  stroke  itself,  tlian  a  blow  can  be  a  bludgeon,  or  a 
flesh  -wound  the  point  of  a  sword.  Equally  evident  it 


that  a  chan<re  of  place  cannot  be  motion  •,  be¬ 


cause  every  body  must  have  been  actually  moved  be¬ 
fore  we  can  discern,  or  even  conceive,  a  change  of  Its 


place. 


nition  Itself  appears  to  be  perfect.  Aristotle,  the  prince 
of  definers,  “  considers  a  definitlonf  as  a  speech  declar¬ 
ing  what  a  thing  is.  Everything  essential  to  the  thing 
defined,  and  nothing  more,  must  be  contained  in  the 
definition.  Now  the  essence  of  a  thing  con.sists  of 
these  two  parts :  first,  what  is  common  to  it  with  other 
things  of  the  same  kind  5  and  secondly,  what  distin¬ 
guishes  It  from  other  things  of  the  same  kind.  The 
first  is  called  the  genus  oH  the  things  the  second,  its 
specific  difference.  The  definition,  therefore,  consists 
of  these  two  parts.” 

In  obedience  to  this  rule,  the  definition  under  con¬ 
sideration  seems  to  consist  of  the  genus,  signified  by  the 
word  change  y  and  of  the  specific  difference,  denoted  by  - 
the  words  of  place.  But  does  the  speech  change  of  place 
really  declare  what  motion  is  ?  We  cannot  admit  that 


the  effect  of  motion,  and  not  motion  itself.  Suppose  a 
lover  of  dialectic  undertaking  to  define  the  stroke  by 


The  act  of  changing  the  place  would  perhaps  come 
nearer  to  a  definition  of  motion  ;  but  so  far  would  it  be 
fioni  a  spc(  ch  declaring  what  motion  is,”  that  we  are 
confidiTit  a  man  who  had  neve>r  by  any  of  his  senses 
perceived  a  body  in  actual  motion,  would  acquire  no 
ideas  whatever  from  the  words  “  act  of  changing 
place.”  He  might  have  experienced  changes  in  heat, 
cold,  smell,  and  sound  j  but  he  could  not  possibly  com¬ 
bine  the  ideas  of  such  changes  with  the  signification  of 
the  word  place,  were  he  even  capable  ot  understanding 
that  word,  which  to  us  appears  to  be  more  than  doubt-  _ 
ful.  (See  Metaphysics,  N°  40,  41.).  4 

The  distinctions  of  motion  into  different  kinds  have  The  dis- 
becn  no  less  various,  and  no  less  insignificant,  tlian  the  of 

several  definitions  of  it.  The  moderns  who  reject 
Perijiatctic  division  of  motion  into  four  classes,  yet  con-jjjpjj  insio-- 
slder  it  themselves  as  either  absolute  or  relative.  Thus  nificant. 
we  are  told,  tliat  “  absolute  motion  is  the  change  of  ab¬ 
solute  ^/orc,  and  that  its  celerity  must  be  measured  by 
the  quantity  of  absolute  space  which  the  moving  body 
runs  through  in  a  given  time.”  “  Ttclative  motion,  on 
the  other  hand,  is  a  mutation  of  the  relative  or  vulgar 
place  of  the  moving  body,  and  has  its  celerity  estimated 
by  the  quantity  of  relative  space  run  through.” 

Now  it  is  obvious,  that  this  distinction  conveys  no 
Ideas  without  a  farther  explanation  of  the  terms  by 
which  it  is  expressed ',  but  that  explanation  is  impossi¬ 
ble  to  be  given.  Thus,  before  we  can  understand  what 
absolute  motion  is,  we  must  understand  what  is  meant  by 
absolute  place.  But  absolute  place  is  a  contradiction  ; 
for  all  place  is  relative,  and  consists  in  the  positions  of 
different  bodies  w’ith  regard  to  one  another.  Were  a 
globe  in  the  regions  of  empty  space  to  be  put  in  mo¬ 
tion  by  Almighty  Power,  and  all  the  rest  of  the  corpo¬ 
real  world  to  be  .soon  afterwards  annihilated,  the  mo¬ 
tion  would  undoubtedly  continue  unchanged  ;  and  yet, 
according  to  this  distinction,  it  would  be  at  first  rela¬ 
tive,  and  afterwards  absolute.  That  the  beginning  of 
such  a  motion  would  be  perceptible,  and  the  remainder 
of  it  imperceptible.  Is  readily  granted  j  but  on  this  5 

count  to  consider  it  as  of  two  kinds,  is  as  absurd  as 
suppose  the  motion  of  the  minute  hand  of  a  clock  to  be  the  Carte- 
aflected  by  our  looking  at  it.  sisiis  and 

Leaving  therefore  these  unintelligible  distinctions,  of  br'cwton 
we  now  come  to  consider  a  question  still  of  a  very  tiie^sourcc 
struse  nature,  but  much  agitated  among  philosophers,  of^jotion. 
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vi/..  What  Is  the  original  source  of  motion  In  the  crca- 
tion  :  Is  it  natural  to  matter  ?  or  are  vve  to  ascribe  it 
to  the  immediate  and  continual  agency  of  some  imma¬ 
terial  being  ?  ^J'he  former  has  been  strenuously  argued 
by  the  Cartesians,  and  the  latter  by  the  Newtonians. 
The  arguments  of  the  former,  founded  upon  the  chime¬ 
rical  hypothesis  of  vortices  and  the  original  consti  iic- 
tlon  of  matter,  were  evidently  inconclusive  \  and  the 
hypothesis  of  Sir  Isaac  Newton,  who  asserted  that  it 
was  naturally  incapable  of  motion,  appeared  more  pro¬ 
bable.  To  account  for  the  quantity  of  motion  in  the 
universe,  therefore,  it  became  necessary  to  have  recourse 
either  to  the  Deity,  or  to  some  subordinate  spiritual 
agent ;  and  this  became  the  more  necessary,  as  the  doc- 
ta  ine  of  an  absolute  vacuum  in  tbe  celestial  spaces,  that 
is,  tlu'oughout  the  incomparably  greatest  part  of  the 
creation,  was  one  of  tbe  fundamental  maxims  of  the 
system.  As  It  was  absolutely  denied  that  matter  exist¬ 
ed  in  these  spaces,  and  it  was  plain  that  the  celestial 
bodies  affected  one  another  at  immense  distances,  the 
powers  of  attraction  and  repulsion  were  naturally  called 
in  as  the  sources  of  motion  by  their  impulse  upon  inert 
and  sluggish  matter.  These  being  admitted,  a  specu- 
lution  ensued  concerning  their  nature.  Spiritual,  it 
was  confessed,  they  wei-e  ;  but  whether  they  were  to 
be  accounted  the  immediate  action  of  the  divine  Spirit 
himself,  or  that  of  some  subordinate  and  inferior  spirit, 
was  a  matter  of  no  little  dispute.  Sir  Isaac  Newton, 
towards  the  latter  part  of  his  life,  began  to  relax  some¬ 
what  of  the  riiriditv  of  his  former  doctrine  ;  and  allow- 
ed  that  a  very  subtle  medium,  which  he  called  ecther, 
might  be  the  cause  of  attraction  and  repulsion,  and 
thus  of  the  whole  phenomena  of  nature.  Since  his 
time  the  multitude  of  discoveries  in  electricity,  the  sl- 
mllaritv  of  that  fluid  to  fire  and  light,  with  the  vast 
influence  it  has  on  every  part  of  the  creation  with 
which  we  are  acquainted,  have  rendered  it  very  pro¬ 
bable  that  the  aether  mentioned  by  Sir  Isaac  is  no  other 
than  the  element  of  fire,  “  the  most  subtle  f  and  ela¬ 
stic  of  all  bodies,  which  seems  to  pervade  and  expand 
itself  throughout  the  whole  universe.  Klectrical  ex¬ 
periments  show  that  this  mighty  agent  is  everywhere 
present,  ready  to  break  forth  into  action,  if  not  rc- 
.strained  and  governed  with  the  greatest  wisdom.  Be¬ 
ing  always  I’estless  and  in  motion,  it  actuates  and  en¬ 
livens  the  whole  visible  mass  ;  is  equally  fitted  to  pro¬ 
duce  and  to  destroy  j  distinguishes  the  various  stages 
of  nature,  and  keeps  up  the  perpetual  round  of  gene¬ 
rations  and  corruptions,  pregnant  with  forms  which 
it  constantly  sends  forth  and  resorbs.  So  quick  in  its 
motions,  so  subtle  and  pencU’ating  in  its  nature,  so  ex¬ 
tensive  in  its  effects,  it  seemeth  no  other  than  the  vege¬ 
tative  soul  or  vital  spirit  of  the  world. 

“  The  animal  spirit  in  man  is  the  instrument  both 
of  sense  and  motion.  To  suppose  sense  in  the  corpo¬ 
real  world  would  be  gross  and  unwarranted  ■,  but  loco¬ 
motive  faculties  are  evident  in  all  its  parts.  'Die  I'y- 
thagoreans,  Platonists,  and  Stoics,  held  the  world  to 
be  an  animal  ;  though  some  of  them  have  cboien  to 
consider  it  as  a  vegetable.  However,  the  phenomena 
do  plainly  show,  that  there  is  a  spirit  that  moves,  and 
a  mind  or  providence  that  presides.  'I'bis  providence, 
Plutarch  saith,  was  thought  to  be  in  regaid  to  the, 
world  what  the  soul  is  in  regard  to  man.  'I’he  order 
juid  course  of  things,  and  the  experiments  we  daily 
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make,  show  that  there  is  a  mind  which  governs  and  Motion, 
actuates  this  mundane  system  as  the  proper  and  real  >— v— ' 
agent  and  cause  j  and  that  tbe  inferior  instrumental 
cause  is  pure  aether,  fire,  oi'  the  substance  of  light,, 
which  is  applied  and  determined  by  an  infinite  mind 
in  the  macrocosm  or  universe,  with  unlimited  power, 
and  according  to  stated  rules,  as  it  is  in  the  microcosm 
with  limited  power  and  skill  by  the  human  mind.  We 
have  no  proof  either  from  experiment  or  reason  of  any 
other  agent  or  efficient  cause  than  the  mind  or  spirit. 

When,  therefore,  we  speak  of  coi'poreal  agents  or  cor¬ 
poreal  causes,  this  is  to  be  understood  in  a  different, 
subordinate,  and  improper  sense  j  and  such  an  agent 
we  know  light  or  elementary  fire  to  be.”  * 

'J’hat  this  elementary  fire,  absorbed  and  fixed  In  all^^P®"" 
bodies,  nuty  be  tbe  cause  of  the  universal  principle  ofTi^gthar* 
gravity,  is  made  sufficiently  evident  by  numutrless  ex- a  subtle 
perlments.  Ilomberg  having  calcined  in  the  focus  ofaelher  may 
a  burning  glass  some  regulus  of  antimony,  found  that 
it  had  gained  one-tenth  in  weight,  though  the  legu-"*""  '‘‘r 
Ins,  ilunng  tbe  whole  tune  of  the  operation,  sent  up  the  plane 
a  thick  smoke,  and  therebv  lost  a  considerable  part  of  tary  mo¬ 
lts  own  substance.  It  is  vain  to  allege  that  any  lie-^*“"*> 
terogeneous  matter  floating  in  the  air,  or  that  the  air 
Itself,  may  have  been  hurried  into  the  mass  by  the  ac¬ 
tion  of  the  fire,  and  that  by  this  additional  matter  the 
weight  was  increased  ;  for  it  is  known  experimentally, 
that  If  a  quantity  of  metal  be  even  hermetically  secur¬ 
ed  within  a  vessel  of  glass  to  keep  off'  the  air  and  all 
foreign  matter,  and  the  vessel  be  placed  for  some  time 
in  a  strong  fire,  it  will  exhibit  the  same  effect.  “  I  have 
seen  the  operation  performed  (says  Air  Jonesf)  on  twof  F.tsay  07t 
ounces  of  pewter  filings,  hermetically  sealed  up  in  a 
Florence,  flask,  which  in  two  hours  gained  55  grains, 
that  is  nearly  one  17th.  Had  it  remained  longer  \q  Philosophy. 
the  fire,  it  might  probably  have  gained  something 
more  ;  as,  in  one  of  Mr  Boyle’s  experiments,  steel  fil¬ 
ings  were  found  to  have  gained  a  fourth. 

“  Of  accounting  for  these  effects  there  are  but  two 
possible  ways  :  i.  If  the  quantity  of  matter  be  the 
.same,  or,  in  the  case  of  calcination,  be  somewhat  less, 
after  being  exposed  to  the  action  of  the  fire,  while 
the  gravity  of  the  whole  is  become  greater  ;  then 
does  it  follo^v,  that  gravity  is  not  according  to  tlie 
quantity  of  matter,  and  of  course  is  not  one  of  its 
properties.  2.  If  there  be  an  increase  of  the  mass, 
it  can  be  imputed  to  nothing  but  tbe  matter  of  light 
or  fire  entangled  in  its  passage  through  the  substance, 
and  so  fixed  in  its -pores,  or  combined  with  its  solid 
parts,  as  to  gravitate  together  with  it.  l  et  it  is  cer¬ 
tain,  from  the  phenomenon  of  light  darting  from  the 
sun,  that  this  elementary  fire  does  not  gravitate  till  it 
is  fixed  in  metal,  or  some  other  solid  substance. — Here 
then  we  have  a  fluid  which  gravitates,  if  it  gravitate  at 
all,  in  some  cases  and  not  In  others.  >So  that  uliicli 
wav  soever  the  expe  riment  he  iiiter[»reted,  we  are  forced 
to  conclude  that  elementary  or  solar  tire  may  be  the 
cause  of  tile  law  of  gravitation.” 

'J'hat  it  is  likewise  in  many  c.i.ses  the  cause  of  repul¬ 
sion,  is  known  to  every  one  who  has  seen  it  fus«‘.  metals, 
and  convert  water  and  mereurv  into  elastic  vapour. 

But  there  is  a  fart  recorded  by  Nir  Joues,  ivliieh  seem- 
to  evince  that  the  same  fluiil,  which  as  it  issue--  from 
the  sun  exhibits  itself  in  the  form  of  liglit  and  In-at, 
is  iu  other  circuin-tanci  conveited  into  a  very  fine  air, 

or 
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or  col5  setlier,  tviiich  rushes  very  forcibly  towards  the  material  , 
body  of  that  luminary.  “  As  a  sequel  to  what  has 
been  observed  (says  he)  concerning  the  impregnation 
of  solid  substances  with  the  particles  of  fire,  give  me 
leave  to  subjoin  an  experiment  of  M.  de  Stair.  He  tells 
us,  that  upon  heating  red  lead  in  a  glass  whence  the 
air  was  exhausted  by  the  rays  of  the  sun  collected  in 
a  burning  glass,  the  vessel  in  which  the  said  red  lead 
was  contained  burst  in  pieces  with  a  great  noise.  Now, 
as  all  explosions  in  general  must  be  ascribed  either  to 
an  admission  of  the  air  into  a  rarefied  space,  or  to  what 
is  called  the  generation  of  it  j  and  as  air  was  not  admit¬ 
ted  upon  this  occasion,  it  must  have  been  generated 
from  the  calx  within  the  vessel  j  and  certainly  was  so, 
because  Dr  Hales  has  made  it  appear  that  this  sub¬ 
stance,  like  crude  tartar  and  many  others,  will  yield 
a  considerable  quantity  of  air  in  distillation.  Wliat 
went  into  the  metal  therefore  as  jire^  came  out  of  it 
again  as  air ;  which  in  a  manner  forces  upon  us  con¬ 
clusions  of  inestimable  value  in  natural  philosophy,  and 
such  as  may  cany  us  very  far  into  the  most  sublime 
part  of  it.” 

One  of  the  conclusions  which  the  ingenious  author 
thinks  thus  forced  upon  us,  is,  that  the  motion  of  the 
planets  round  the  sun,  as  well  as  round  their  own  axes,  is 
to  be  attributed  to  the  continual  agency  of  this  flnid, 
under  its  two  forms  of  elementary  fire  and  pure  air.  As 
fire  and  light,  we  know  that  it  rushes  with  inconceiv¬ 
able  rapidity  from  the  body  of  the  sun,  and  penetrates 
everv  corporeal  substance,  exerting  itself  sometimes  with 
such  force  as  nothing  with  which  we  are  acquainted  is 
able  to  resist.  Tf  it  be  indeed  a  fact,  that  this  ele¬ 
mentary  fire,  or  principle  of  light  and  heat,  afterwards 
cools,  and  becomes  pure  air,  there  cannot  be  a  doubt, 
but  that  under  such  a  form  it  will  return  with  great 
force,  though  surely  in  a  somewhat  dift’erent  direction, 
towards  the  sun,  forming  a  vortex,  in  which  the  planets 
are  included,  and  by  which  they  must  of  course  be  car¬ 
ried  round  the  centre.  Mr  Jones  does  not  suppose 
that  the  air  into  which  the  principle  of  light  and  heat 
is  converted,  is  of  so  gross  a  nature  as  our  atmosphere. 

He  rather  considers  it  as  cool  aether,  just  as  he  repre¬ 
sents  light  to  be  aether  heated  :  but  he  maintains,  that 
this  aether,  in  its  aerial  form,  though  not  fit  foi  human 
respiration,  is  a  better  pahnlum  of  fire  than  the  air 
which  we  breathe. 

This  theory  is  exceedingly  plausible  j  and  the  au¬ 
thor  supports  it  by  many  experiments.  He  has  not, 
indeed,  convinced  us  that  the  solar  light  is  converted 
or  convertible  into  pure  air ;  but  he  has,  by  just  reason¬ 
ing  from  undoubted  facts,  proved  that  the  whole  ex¬ 
panse  of  heaven,  as  far  as  comets  wander,  is  filled  not 
only  with  light,  which  is  Indeed  obvious  to  the  senses, 
but  also  with  a  fluid,  which,  whatever  it  may  be  called, 
supplies  the  place  of  the  air  in  feeding  the  fire  of  these 
ignited  bodies. 

That  the  motion  of  the  heavenly  bodies  should  re¬ 
sult  from  the  perpetual  agency  of  such  a  medium,  ap¬ 
pears  to  us  a  much  more  rational  hypothesis,  than  that 
does  not  which  makes  them  act  upon  each  other  at  immense  di- 
completely  stances  through  empty  space,  But  the  hypothesis  Is 
by  no  means  so  complete  a  solution  of  the  phenomena 
as  some  of  its  fond  admirers  pretend  to  think  it.  This 
fluid,  whether  called  aether,  heat,  light,  or  air,  is  still 


MOT 


and  the  question  returns  upon  him  who 
imagines  that  it  is  sufficient  to  account  for  gravitation,' 
repulsion,  magnetism,  and  cohesion,  Sec.  “  What 
moves  the  fluid  itself,  and  makes  the  parts  of  which  it 
is  composed  cohere  together  ?”  However  widely  it 
may  be  extended,  it  is  incapable  of  positive  infinity  \ 
and  therefore  may  he  divided  into  parts  separated  from 
each  other  j  so  that  it  must  be  held  together  by  a  fo¬ 
reign  force,  as  well  as  a  ball  of  lead,  or  a  piece  of  wax. 
As  matter  is  not  essentially  active,  the  motion  of  this 
aether,  under  both  its  forms,  must  likewise  be  considered 
as  an  effect,  for  w'hich  we  do  not  think  that  any  pro¬ 
pelling  power  in  the  body  of  the  sun  can  be  admitted 
as  a  sufficient  cause.  For  how  comes  the  sun  to  possess 
that  power,  and  what  makes  the  fluid  return  to  the 
sun  ?  We  have  no  notion  of  pow'er,  in  the  proper  sense 
of  the  word,  but  as  Intelligence  and  volition  ;  and,  by 
the  pious  and  excellent  author  of  the  Essay  on  the  First 
Principles  of  Natural  Philosophy,  we  are  certain  that 
the  sun  was  never  supposed  to  be  Intelligent. 
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Bishop  Berkeley,  who  admits  of  light  or  aether  as  It  is  there, 
the  Instrumental  cause  of  all  corporeal  motion,  gets  rid 
of  this  difficulty,  by  supposing,  with  the  ancients,  that®”"* ^“^7 
this  powerful  agent  is  animated.  According  to  the^nj^nated. 
Pythagoreans  and  Platonists  (says  his  Lordship  *),*  .‘Km, 
there  is  a  life  infused  throughout  all  things  ;  the  wvgN®  277. 

TTip^nxtn,  an  intellectual  and  artificial  fire,  an 
inward  principle,  animal  spirit,  or  natural  llte,  produ¬ 
cing  and  forming  within,  as  art  doth  without  j  regulat- 
g,  moderating,  and  reconciling  the  various  motions. 


qualities,  and  parts  of  the  mundane  system.  By  virtue 
of  this  life,  the  great  masses  are  held  together  in  their 
ordinary  courses,  as  well  as  the  minutest  particles  go¬ 
verned  in  their  natural  motions,  according  to  the  several 
laws  of  attraction,  gravity,  electricity,  magnetism,  and 
the  rest.  It  is  this  gives  instincts,  teaches  the  spider  her 
web,  and  the  bee  her  honey.  This  it  is  that  directs  the 
roots  of  plants  to  draw  forth  juices  from  the  earth,  and 
the  leaves  and  cortical  vessels  to  separate  and  attract 
such  particles  of  air  and  elementary  fire  as  suit  their 
respective  natures.” 

This  life  or  animal  spirit  seems  te  be  the  same  thing 
which  Cudworth  calls  plastic  nature,  and  which  has 
been  considered  elsewhere.  (See  Metaphysics,  N* 


200,  and  Plastic  Nature).  We  shall  therefore,  dismiss 


it  at  present,  with  just 
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of  the  world,  animated  by  one  soul,  compacted  into 
one  frame,  and  directed  or  governed  in  all  its  parts  b^ 
one  supreme  and  distinct  intelligence,  this  system  can¬ 
not  be  accused  of  atheism,  though  perhaps  it  may  of 
mistake  or  impropriety.”  n 

A  theory  of  motion  somewhat  similar  to  that  of.''^ 
Berkeley,  though  in  several  respects  different  from 
was  not  many  years  ago  stated  with  great  clearness,  ’ 
and  supported  with  much  ingenuity.  In  An  Essay  on  the 
Powers  and  Mechanism  of  Nature,  intended  to  improve, 
and  more  firmly  establish,  the  grand  superstructure  of 
the  Newtonian  system.  Mr  Young,  the  author  of  the 
essay,  admits  with  most  other  philosophers  of -  he  present 
age,  that  body  Is  composed  of  atoms  which  are  Impene¬ 
trable  to  each  other,  and  may  be  denominated  solid. 
I'hese  atoms,  however,  he  does  not  consider  as  primary 
and  simple  elements.  Incapable  of  resolution  Into  prin* 
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ciples  •,  but  tliinks  that  they  are  formed  by  certain  mo¬ 
tions  of  the  parts  of  a  substance  immaterial  and  essen¬ 
tially  active. 

As  this  notion  is  uncommon,  and  the  offspring  of 
a  vigorous  mind,  we  shall  consider  it  more  attentively 
under  the  article  Plastic  Nature.  It  is  mentioned  at 
present  as  a  necessary  introduction  to  the  author’s  theory 
of  motion,  of  which  he  attributes  both  the  origin  and 
the  continuance  to  the  agency  of  this  elementary  sub¬ 
stance  pervading  the  most  solid  atoms  of  the  densest  bo¬ 
dies.  Of  every  body  and  every  atom  he  holds  the  con¬ 
stituent  principles  to  be  essentially  active  ;  but  those 
principles  act  in  such  a  manner  as  to  conterbalance  each 
other  j  so  that  the  atom  or  body  considered  as  a  whole 
is  inert,  unless  in  so  far  as  it  resists  the  compression  or 
separation  of  its  parts.  No  body  or  atom  can  of  itself 
begin  to  move,  or  continue  in  motion  for  a  single  in¬ 
stant  :  but^belng  pervious  to  the  active  substance,  and 
coalescing  with  it,  that  substance,  when  it  enters  any 
body,  it  carries  it  along  with  it,  till,  meeting  some  other 
body  in  the  way,  either  the  whole  of  the  active  sub¬ 
stance  lodged  in  the  former  body  passes  into  the  ob¬ 
stacle,  in  which  case  the  impelling  body  instantly  ceases 
to  move ;  or  else  part  of  that  substance  passes  into  the 
obstacle,  and  part  remains  in  the  impelling  bodyj  and 
in  this  case  both  bodies  are  moved  with  a  velocity  in 
proportion  to  the  quantity  of  matter  which  each  con¬ 
tains,  combined  with  the  quantity  of  active  substance 
bv  which  they  are  i-espectlvely  penetrated.’ 

In  order  to  pave  the  way  for  his  proof  of  the  exist¬ 
ence  of  one  uniform  active  substance,  he  observes,  that 
“  change  being  an  essentially  constituent  part  of  mo¬ 
tion,  and  change  implying  action,  it  follows  that  all 
motion  implies  action,  and  depends  on  an  active  cause. 
Every  motion  (he  continues)  has  a  beginning,  a  mid¬ 
dle,  and  an  end.  The  beginning  is  a  change  from  rest 
to  motion  j  the  middle  is  a  continuance  in  motion  ; 
the  end  is  a  change  from  motion  to  rest.”  He  then 
proceeds  to  show,  that  the  beginning  of  motion  is  by  an 
action  begun  j  the  continuance  of  motion  by  an  ac¬ 
tion  continued  j  and  the  end  of  motion  by  a  cessation 
of  action. 

“  The  first  of  these  positions  is  admitted  by  every 
body.  That  the  continuance  of  motion  is  by  an  action 
continued,  will  be  proved,  if  it  shall  he  shown  that  the 
continuance  of  a  motion  is  nothing  diflcrent  from  its 
l.)eginnlng,  in  regard  to  any  point  of  time  assumed  in 
the  continued  motion.  Now  the  beginning  of  mo¬ 
tion  (he  says)  consists  in  the  beginning  of  change  of 
place.  But  if  any  given  portions  of  time  and  of  space 
are  assumed,  a  body  beginning  to  move  iu  the  com¬ 
mencement  of  that  time,  and  in  the  first  portion  of 
the  space  assumed,  then  and  there  begins  that  parti¬ 
cular  motion  :  and  whether  before  the  body  began  to 
move  in  that  space  it  was  moving  in  other  spaces  and 
times,  has  no  relation  to  the  motion  in  question  ^  fur 
this  being  in  a  space  and  time  altogether  distinct,  is  a 
distinct  motion  from  any  which  might  have  preceded  it 
immediately,  as  much  as  from  a  motion  which  pixeeded 
it  a  thousand  years  before.  It  is  therefore  a  new  mo¬ 
tion  begun  ;  and  so  it  may  be  said  of  every  assumable 
point  in  the  continued  motion.  The  term  continued 
serves  only  to  connect  any  two  distinct  motions,  the  end 
of  one  with  the  beginning  of  the  other  j  liut  does  not 
Jestroy  their  distinctness.” 


He  tlien  proceeds  to  combat,  which  he  does  very  Motion 
successfully,  the  arguments  by  which  the  more  rigid  — v — 
Newtonians  endeavour  to  prove  that  a  body  in  mo¬ 
tion  will  continue  to  be  moved  by  its  own  inertia,  till 
stopt  by  some  opposite  force.  Having  done  this,  he 
establishes  the  contrary  conclusion  by  the  following  syl¬ 
logisms  ; 

“  I.  "Whate  ver  requires  an  active  force  to  stop  its 
motion,  is  disposed  to  move. 

Every  body  in  motion  requires  an  active  force  to 
stop  its  motion  ; 

Therefore  every  body  in  motion  is  disposed  to 
move. 

“  II.  ’Whatever  is  disposed  to  motion  is  possessed  of 
action. 

But  a  body  in  motion  is  disposed  to  continue  in 
motion : 

Therefore  a  body  in  motion  is  possessed  of  action. 

Thus  it  appears,  that  the  middle  part  of  any  motion  is 
action  equally  with  the  beginning. 

“  The  last  part  of  motion  is  its  termination.  It  is 
admitted  that  all  motion  is  terminated  by  an  action 
contrary  to  the  direction  of  the  motion.  It  is  ad¬ 
mitted,  too,  that  the  moving  body  acts  at  the  time  its 
motion  is  destroyed.  Thus  the  beginning  and  the  end 
of  any  uniform  motion  are  confessed  to  be  actions  j  but 
all  the  Intermediate  continuation  which  connects  the 
beginning  with  the  end  is  denied  to  be  action.  What 
can  be  more  unaccountable  than  this  denial  ?  Is  it  not 
more  consonant  to  reason  and  analogy,  to  ascribe  to  the 
whole  continued  motion  one  uninterrupted  action  ? 

Such  a  conclusion  true  philosophy,  we  think,  requires 
us  to  make. 

“  To  move  or  act.  Is  an  attribute  which  cannot  he 
conceived  to  exist  without  a  substance.  The  action  of 
a  bodif  in  motion  is  indeed  the  attribute  of  the  body, 
and  the  body  relatively  to  its  own  motion  is  truly  a 
substance,  having  the  attribute  or  quality  of  motion. 

But  the  body  being  a  name  signifying  a  combination 
of  certain  ideas,  w'hich  ideas  are  found  to  arise  from 
action  (see  Plastic  Nature),  that  action  which  is  pro¬ 
ductive  of  tho.se  ideas  whose  combination  we  denomi¬ 
nate  body,  is  of  the  nature  of  an  attribute  so  long  as  it 
is  considered  as  constituted  of  action. — To  this  attribute 
we  must  necessarily  assign  its  substance.  The  actions 
which  constitute  body  must  be  actions  of  .something,  or 
there  must  be  something  which  acts.  hen  then  is 
this  ACTIVE  SOMETHING,  from  whose  agency. we  get 
the  idea  of  body,  or  whose  actions  constitute  body  ?  Is 
it  not  sufficient  that  it  is  something  attna;  ?  A  name 
might  be  surely  given  it,  but  a  name  would  not  render 
the  idea  more  clear.  Its  description  may  l>e  found  in 
every  sensation  •,  it  is  colour  to  tlic  eye,  llavoiir  to  the 
palate,  odour  to  the  nose,  sound  to  the  ear,  and  feeling 
to  the  touch  j  for  all  our  sensations  are  but  so  many  ways 
in  which  this  actTVE  sovtETHiNC  is  manifested  to  us. 

A  substratum  of  solidity  philosophers  have  imagined  to 
exist,  and  have  in  vain  sought  to  find.  Our  ACTIVE 
SUBSTANCE  is  the  substratum  so  long  sought  for,  and 
with  so  little  success.  We  give  it  a  quality  by  which 
it  may  be  perceived  •,  it  ACTS.  One  modification  ot 
action  produces  M.vTTEK,  another  generates  motion. 

'I'ht  se  modifications  of  action  are  modes  of  the  active 
substance,  whose  presence  is  action  ;  matter  and  motion 
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Motion,  constitute  the  whole  of  nature.  There  is  THEREFORE 
THROUGHOUT  NATURE  AN  ACTIVE  SUBSTANCE,  THE 
CONSTITUENT  ESSENCE  OF  MATTER,  AND  IMMEDIATE 
NATURAL  AGENT  IN  ALL  EFFECTS.” 

By  an  argument  whicli  we  do  not  think  very  con¬ 
clusive,  our  author  determines  this  active  substance 
to  be  unintelligent.  “  In  our  sensations  individually, 
not  discovering  (says  he)  the  traces,  not  seeing  the 
characters  of  intelligence,  but  finding  only  action  pre¬ 
sent  and  necessary,  our  Inferences  go  no  farther  than 


.14 

Wliicb  is 
unintelli¬ 
gent, 


our  observations  warrant  us  to  do  ;  and  we  conclude 


in  all  these  things  an  action  only,  and  that  action  un¬ 
intelligent.”  Having  given  our  opinion  of  real  agency 
elsewhere  (see  Metaphysics,  N°  118.),  we  shall 
not  here  stop  to  examine  this  reasoning. — We  may 
however  ask.  Whether  all  our  sensations  individually 
be  not  excited  for  a  certain  end?  If  they  be,  accord¬ 
ing  to  our  author’s  mode  of  arguing  in  another  place, 
the  exciting  agent  should  be  an  intelligent  being.  By 
this  we  are  far  from  meaning  to  deny  the  reality  of 
a  secondary  or  instrumental  cause  of  sensation  which 
is  destitute  of  intelligence.  We  are  strongly  inclined 
to  think  that  there  is  such  a  cause,  though  our  per¬ 
suasion  results  not  from  this  argument  ot  our  author’s. 
In  our  opinion,  he  reasons  better  when  he  says,  “  that 
a  subordinate  agent  constructed  as  the  matter  of  crea¬ 
tion,  invested  with  perpetual  laws,  and  producing  agree¬ 
ably  to  those  laws  all  the  forms  of  being,  through  the 
varieties  of  which  inferior  intelligences  can,  by  pro¬ 


gressive  steps,  arrive  ultimately  at  tbe  supreme  con¬ 


triver,  is  more  agreeable  to  our  ideas  of  dignity, 
and  tends  to  Impress  us  with  more  exalted  senti¬ 
ments,  than  viewing  the  Diety  directly  in  all  the  in¬ 
dividual  impressions  we  receive,  divided  in  the  infi¬ 
nity  of  particular  events,  and  unawful,  by  his  conti¬ 
nual  presence  in  operations  to  our  view  insignificant  and 


15 


and  Bei- 


mean." 

This  active  substance,  or  secondary  cause,  our  au¬ 
thor  matter  tQ  be  neither  matter  nor  mind.  “  Mat- 

nor  mind.  (says  he)  is  a  being,  as  a  whole  quiescent  and  in¬ 
active,  but  constituted  of  active  parts,  which  resist  se¬ 
paration,  or  cohere,  giving  what  is  usually  denomi¬ 
nated  solidity  to  the  mass.  Mind  is  a  substance  which 


thinks.  A  being  which  should  answer  to  neither  of 


these  definitions,  would  be  neither  matter  nor  mind  j 
but  an  immaterial,  and,  if  I  may  so  say,  an  immental 
substance.”  Such  is  the  active  substance  of  Mr  Young, 
which,  considered  as  the  cause  of  motion,  seems  not  to 
difler  gi’eatly  from  the  plastic  naUire,  hylarchical prin¬ 
ciple,  or  vis  genitrix,  of  others.  The  manner  in  which 
it  operates  is  Indeed  much  more  minutely  detailed  by 
our  author  than  by  any  other  philosopher,  ancient  or 
modern,  with  whose  writings  we  have  any  acquaint¬ 
ance. 

“  Every  thing  (he  says)  must  be  in  its  own  nature 
either  disposed  to  rest  or  motion  j  consequently  the 
ACTIVE  substance  must  be  considered  as  a  being  na¬ 
turally  either  quiescent  or  motive.  But  it  cannot  be 
naturally  quiescent  •,  for  then  it  could  not  be  active,  be- 
16  cause  activity,  which  is  a  tendency  to  motion,  cannot 
The  man-  originate  in  a  tendency  to  rest.  Therefore  the  active 
substance  is  by  nature  motive,  that  is,  tending  to  rao- 
The  active  substance  Is  not  solid,  and  does 


that  as  It  tends  to  move,  and  Is  incapable  of  having  its  Motion, 
motion  impeded  by  impulse,  it  must  actually  and  conti¬ 
nually  move :  in  other  words,  motion  is  essential 
to  the  active  substance. 

“  In  order  that  this  substance  may  act,  some  other 
thing  upon  which  it  may  produce  a  change  is  neces¬ 
sary  j  for  whatever  suffers  an  action,  receives  some 
chane:e.  The  active  substance,  in  acting  on  some  other 
thing,  must  Impart  and  unite  Itself  thereto  j  for  its  ac¬ 
tion  is  communicating  its  activity.  But  it  cannot  com¬ 
municate  its  activity  without  imparting  its  substance  : 
because  it  is  the  substance  alone  which  possesses  activity, 
and  the  quality  cannot  he  separated  from  the  substance. 
Therefore  the  active  substance  acts  by  uni¬ 
ting  ITSELF  WITH  THE  SUBSTANCE  ON  WHICH  IT 
ACTS.  The  union  of  this  substance  with  bodies,  is  not 
to  be  conceived  of  as  a  junction  of  small  parts  intimate¬ 
ly  blended  together  and  attached  at  their  surfaces  j  but 
as  an  entire  difl’usion  and  incorporation  of  one  substance 
with  another  in  perfect  coalescence.  As  bodies  are  not 
naturally  active,  whenever  they  become  so,  as  they  al¬ 
ways  do  in  motion,  it  must  be  by  the  accession  of 
some  part  of  the  active  substance.  The  active  sub¬ 
stance  being  imparted  to  a  body,  penetrates  the  most 
solid  or  resisting  parts,  and  does  not  reside  in  the  pores 
without,  and  at  the  surfaces  of  the  solid  parts.  For  the 
activity  is  imparted  to  the  body  itseli  ;  and  not  to  its 
pores,  which  are  no  parts  of  the  body  :  therefore  if  the 
active  substance  remained  within  the  pores,  the  cause 
would  not  be  present  with  Its  effect  5  but  the  cause 
would  be  in  one  place  and  the  effect  In  another,  which 
is  imp.issible. 

“  Bodies  by  their  impulse  on  others  lose  their  acti¬ 
vity  in  proportion  to  the  Impulse.  Ihis  is  matter  of 
observation.  Bodies  which  suffer  impulse  acquire  ac¬ 
tivity  in  proportion  to  the  impulse.  This  also  is  mat¬ 
ter  of  observation.  In  impulse,  therefore,  the  active 
substance  passes  out  of  the  impelling  body  into  the 
body  impelled.  For  since  bodies  in  motion  arc  active, 
and  activity  consists  in  the  presence  of  the  active  sub¬ 
stance,  and  by  impulse  bodies  lose  their  activity,  there¬ 
fore  they  lose  their  active  substance,  and  the  Joss  is 
proportional  to  the  impulse.  Bodies  impelled  acquire 
activity  ;  therefore  acquire  active  substance,  and  the 
acquisition  is  proportioned  to  the  impulse.  But  the 
active  substance  lost  by  the  impelling  body  ought  to 
be  concluded  to  be  that  found  In  the  other  ■,  because 
there  Is  no  other  receptacle  than  the  impelled  body  to 
which  the  substance  parted  from  can  be  traced,  nor 
any  other  source  than  the  active  body  whence  that 
which  is  found  can  be  derived.  Therefore,  in  impulse, 
the  active  substance  ought  to  be  concluded  to  pass  from 
the  imiielling  body  to  the  body  Impelled.  The  flow¬ 
ing  of  such  a  substance  is  a  sufficient  cause  of  the  com- 
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operate.  not  resist  penetration.  It  is,  therefore,  incapable  ot 
impelling  or  of  sustaining  impulse.  Whence  it  follows, 
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munication  of  activity,  and  no  other  rational  cause  can 
be  assigned. 

“  The  continued  motion  of  a  body  depends  not 
upon  Its  inertia,  but  upon  the  continuance  of  the  ac¬ 
tive  substance  within  the  body.  The  motion  of  a 
body  is  produced  by  the  motion  of  the  active  sub¬ 
stance  in  union  with  the  body.  It  being  evident,  that 
since  the  active  substance  itself  does  always  move,  what¬ 
ever  it  is  united  to  will  be  moved  along  with  it,  it  no 
obstacle  prevent.  In  mere  motion,  the  body  moved 
i  the  patient,  and  the  active  substance  the  agent.  In 

Impulse, 
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WQiion.  iminilse,  tlie  body  in  motion  may  be  considered  as  an 
agent,  as  it  is  made  active  by  its  active  substance. — 
While  the  active  substance  is  flowing  out  of  the  active 
body  into  the  obstacle  or  impelled  body,  the  active 
body  will  press  or  impel  the  obstacle.  For  while  the 
active  substance  is  yet  ivithin  the  body,  although  flow¬ 
ing  through  it,  it  does  not  cease  to  impart  to  the  body 
its  own  nature,  nor  can  the  body  cease  to  be  active 
because  not  yet  deprived  of  the  active  substance.  There¬ 
fore  during  its  passing  out  of  the  body,  such  portion  of 
the  active  substance  as  Is  yet  within,  is  urging  and  dis¬ 
posing  the  body  to  move,  in  like  manner  as  if  the  active 
substance  were  continuing  in  the  body  j  and  the  body- 
being  thus  urged  to  move,  but  impeded  from  moving, 
i-j  pre.^ses  or  impels  the  obstacle, 
produces  “  We  see  here  (says  our  author)  an  obvious  explana- 
impulse,  Jnipulse  j  it  consists  in  the  flowing  of  the  motive 

substance  from  a  source  Into  a  receptacle  and  he 
thinks,  that  although  the  existence  of  such  a  substance 
bad  not  been  establLslied  on  any  previous  grounds,  the 
communication  of  motion  by  impulse  does  alone  afford 
a  sufficient  proof  of  its  reality'. 

He  employs  the  agency  of  the  same  substance  to  ac¬ 
count  for  many  other  apparent  activities  in  bodies, 
such  as  those  of  fire,  electricity,  attraction,  repulsion, 
elasticity,  &c.  All  the  apparent  origins  of  corporeal 
activity  serve,  he  says,  to  impart  the  active  substance 
to  bodies  j  “  and  where  activity  is  without  any  manifest 
origin,  the  active  substance  Is  derived  from  an  invisible 
source.” 

Our  limits  will  not  permit  us  to  attend  him  in  his 
solution  of  all  the  apparent  activities  in  bodies  5  but  the 
orbicular  motions  of  the  pliinets  have  been  accounted  for 
in  so  many  difl'erent  ways  by  philosophers  ancient  and 
modern,  and  each  account  has  been  so  little  satisfactoi-y 
to  him  who  can  think,  and  wishes  to  trace  effects  from 
adequate  causes,  that  we  consider  it  as  our  duty  to  fur¬ 
nish  our  readers  with  the  account  of  this  phenomenon 
which  is  given  by  Mr  Young. 

and  c.auscs  The  question  which  has  been  so  long  agitated, 
ihe  motion  “  Whence  is  the  origin  of  motion  ?”  our  author  con- 
ofthe  hea-  giders  as  implying  an  absurdity.  “  It  supposes  (says 
diM^  *'^'*’*'  primitive  state  of  matter,  and 

that  motion  was  produced  by  a  subsequent  act.  But 
this  supposition  must  ever  be  rejected,  as  it  is  giving 
precedency  to  the  inferior,  and  inverting  the  order  of 
nature.”  The  substance  which  he  holds  to  be  the 
basis  of  matter  is  essentially  active  ;  and  its  action  is 
motion.  This  motion,  however,  in  the  original  ele¬ 
ment,  was  poii'vr  without  direction,  agency  without 
order,  activity  to  no  end.  'I'o  this  power  it  was  ne¬ 
cessary  that  a  Law  should  be  siiperadded  ;  that  its 
agency  should  be  guided  to  some  regular  purpose,  and 
its  motion  conspire  to  the  production  of  some  uniform 
effects.  Our  author  shows,  or  endeavours  to  show, 
by  a  process  of  reasoning  which  shall  be  examined  else¬ 
where,  that  the  primary  atoms  of  matter  arc  produced 
bv  the  circular  motion  of  the  parts  of  this  substance 
round  a  centre  and  that  a  similar  motion  of  a  num- 
l>er  of  these  atoms  around  another  centre  coninmn  to 
them  all,  produces  what  in  common  language  is  called 
A  solid  body;  a  cannon  ball,  for  instance,  the  terrestrial 
globe,  and  the  body  of  the  sun,  &c.  In  a  word,  he 
labours  to  prove,  and  with  no  small  success,  that  a  prin- 
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ciple  of  union  Is  Implied  in  the  revolving  or  circulating 
movements  of  the  active  substance. 

“  But  we  may  also  assume  (he  says)  d  priori,  that  a 
principle  of  union  is  a  general  law  of  nature  5  becairse 
we  see  in  fact  all  the  component  parts  of  the  universe 
are  united  systems,  which  .successively  combine  into 
larger  unions,  and  ultimately  form  one  whole.”  Let 
us  then  suppose  the  sun  with  all  his  planets,  primary 
and  secondary,  to  be  already  formed  for  the  purpose  of 
making  one  system,  and  the  orbits  of  all  of  them,  as 
w-ell  as  these  great  bodies  themselves,  to  be  pervaded 
by  the  active  substance,  which  necessarily  exists  in  a 
state  of  motion,  and  is  the  cause  of  the  motion  of  every 
thing  corporeal.  “  If  to  this  motion  a  principle  of 
union  be  added,  the  effect  of  such  a  principle  would  be 
a  determination  of  all  the  parts  of  the  active  substance, 
and  of  course  all  the  bodies  to  which  it  is  united,  to¬ 
wards  a  common  centre,  which  would  be  at  rest,  and 
void  of  any  tendency  in  any  direction.  But  this  deter¬ 
mination  of  all  the  parts  of  the  system  tow'ards  a  com¬ 
mon  centre,  tends  to  the  destruction  both  of  the  motion 
of  the  active  substance  and  of  the  system  j  for  should 
all  the  jiarts  continually  approximate  from  a  circum¬ 
ference  towards  a  centre,  the  sun  and  planets  would  at 
last  meet,  and  form  one  solid  and  quiescent  mass.  But 
to  preserve  existence,  and  consequently  motion,  is  the 
first  law  of  the  active  substance,  as  of  all  being-,  and 
it  cannot  be  doubted,  that  to  preserve  distinct  the  se¬ 
veral  parts  of  the  sol.ar  system,  is  the  first  law  given  to 
the  substance  actuating  that  system.  The  union  of  the 
system  is  a  subsequent  law. 

“  AVhen  the  direct  tendency  of  any  inferior  law  is 
obviated  by  a  higher  law,  the  inferior  law  will  operate 
indirectly  in  the  manner  the  nearest  to  its  direct  ten¬ 
dency  that  the  superior  law  will  permit.  If  a  body  in 
motion  be  obliquely  obstructed,  it  will  move  on  in  a 
direction  oblique  to  its  first  motion.  Now  the  law  ol 
union,  which  pervades  the  solar  system,  being  conti¬ 
nually  obstructed  by  the  law  of  self-presen'ation,  the 
motion  of  the  active  substance,  and  of  the  bodies  to 
which  it  is  united,  can  be  no  other  than  a  revolving 
motion  about  the  common  centre  of  approach,  totcards 
which  all  the  parts  have  a  determination.  But  when 
this  revolution  has  actually  taken  place,  it  gives  birth 
to  a  new  tendency,  which  supersedes  the  ojK-ration  ol 
the  law  of  self-preservation.  It  has  been  .sliown,  that 
the  motion  es-scntial  to  the  active  substance,  required  to 
be  governed  by  some  law  to  give  being  to  an  ordcrl) 
state  of  things.  Now,  there  are  motions  simple  and 
motions  complex  ;  the  more  simple  is  in  all  things  first 
in  order,  and  out  of  the  more  simple  the  more  complex 
arises  in  order  posterior.  The  most  simple  motion  is 
rectilineal  j  therefore  a  rectilineal  motion  is  to  be  con¬ 
sidered  as  that  which  is  the  original  and  natural  state 
of  things,  and  cousi-ejuently  that  to  which  all  l/ii/ic,.^ 
tend.  It  will  follow  Irom  hence,  that  when  any  por¬ 
tion  of  active  substance  in  which  the  lair  of  union  ope¬ 
rates,  has  in  the  manner  above  explained  been  com¬ 
pelled  to  assume  a  revolving  motion,  that  is,  a  motion 
in  some  curve  ;  a  tendency  to  a  rectilineal  motion  will 
continually  exist  in  every  part  of  the  revolving  por¬ 
tion,  and  in  evt  ry  point  of  the  curve  which  it  describe*; 
during  its  revolution.  And  this  rectilinrnl  tendency 
will  be  a  tendency  to  recede  from  the  Centre  In  every 
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point  of  tbe  revolving  orbit,  and  to  proceed  in  a  tan¬ 
gent  to  the  orbit  at  each  point.  These  two  tenden¬ 
cies,  if  not  originally  equal,  must  necessarily  in  all  cases 
arrive  at  an  equality.  For  the  tendency  towards  the 
centre,  called  the  centripetal  tendency,  that  is,  the  lam 
of  union,,  operating  first,  if  we  suppose  the  motion  ap¬ 
proaches  the  centre,  the  tendency  to  recede  from  it, 
called  the  centrifugal  tendency,  ■will  have  its  proportion 
to  tbe  centripetal  continually  increased  as  tbe  orbit  of 
revolution  grows  less,  so  as  ultimately  to  equal  the  cen¬ 
tripetal  tendency,  and  restrain  the  motion  from  its  cen¬ 
tral  course,  at  which  point  it  will  no  longer  seek  the 
centre  but  revolve  round  it.” 

As  our  author  holds  that  every  atom  of  matter  is 
formed  by  the  motion  of  parts  of  the  active  substauce, 
and  every  body  formed  by  the  motion  of  atoms ;  so  he 
maintains,  not  only  that  the  sun,  moon,  earth,  planets, 
and  stars,  are  penetrated  by  the  same  substance,  but 
that  each  is  the  centre  of  a  vortex  of  that  substance, 
and  that  of  these  vortices  some  are  included  within 
others.  “  The  subtle  revolving  fluid,  the  centre  of 
whose  vortex  the  earth  occupies,  not  only  surrounds 
but  pervades  the  earth,  and  other  vortices  their  earths, 
to  their  centres  j  and  the  earth  and  planets  are  by  its  re¬ 
volutions  carried  around  on  their  own  axes.  The  earth 
is  an  active  mass,  and  all  its  component  masses  are  se¬ 
verally  as  well  as  collectively  inactive  j  but  the  earth 
and  all  its  parts  have  various  collective  and  separate 
movements,  imparted  from  tbe  fluid  which  surrounds, 
pervades,  and  constitutes  it.  Being  immersed  together 
with  its  proper  surrounding  sphere  or  vortex  in  the 
larger  sphere  or  vortex  of  the  sun,  it  is  carried  thereby 
in  a  larger  orbit  about  the  sun,  at  the  same  time  that 
by  the  revolution  of  its  proper  sphere  it  rotates  on  its 
own  axis.” 

Such  is  the  most  complete  view  which  our  limits 
will  permit  us  to  give  of  iNIr  Young’s  theory  of  mo¬ 
tion.  To  the  philosopher  xvho  considers  experiment 
as  the  only  test  of  truth,  and  who  in  all  his  inquiries 
employs  his  hands  more  than  his  head,  we  are  fully 
aware  that  it  will  appear  in  no  better  light  than  as 
“  the  baseless  fabric  of  a  vision.”  Kven  to  the  intel¬ 
lectual  philosopher  who  is  not  frightened  at  the  word 
metaphysics,  we  are  afraid  that  such  an  active  substance 
as  the  author  contends  for,  will  appear  as  inadequate 
to  the  production  of  the  phenomena  of  gravitation  and 
repulsion  as  the  material  aether  of  Mr  Jones  and  his 
followers.  .4  being  void  of  intelligence,  whether  it  be 
material  or  immaterial,  quiescent  or  motive,  cannot  be 
tiic  subject  of  law,  in  the  proper  sense  of  the  word. 
Hie  laws  of  which  Mr  Itoung  speaks  as  necessary  to 
regulate  the  motions  of  the  active  substance,  must  be 
mere  forces,  applied  by  some  extrinsic  and  superior 
power.  And  since  “  motion,  as  it  is  essential  to  the 
active  substance,  is  power  without  direction,  agency 
without  order,  activity  to  no  end  ;  since  it  is  of  such  a 
nature,  that  fiom  Its  ungulded  agitations  there  could 
result  neither  connection,  order,  nor  harmony  it  fol¬ 
lows  tiiat  those  extrinsic  forces  must  be  perpetually 
applied,  because  what  is  essential  to  any  substance  can 
never  be  destroyed  or  changed  so  long  as  the  substance 
itself  remains. 

iorces  producing  order  out  of  confusion,  can  be  ap¬ 
plied  only  by  a  being  possessed  of  intelligence  ;  and  if 
the  immediate  and  perpetual  agency  of  an  intelligent 


being  be  necessary  to  regulate  the  motions  of  the  ac-  Motion, 
tive  substance,  that  substance  itself  may  be  thought 
superfluous,  and  its  very'  existence  be  denied.  Entia 
non  sunt  miiltiplicanda  ahsque  necessitate,  is  a  rule  of 
philosophizing  which  every  man  of  science  acknow¬ 
ledges  to  be  just.  And  it  will  hardly  be  denied  that 
the  immediate  and  perpetual  agency  of  an  intelligent 
being  upon  Mr  Jones’s  etberial  Quid,  or  even  upon  the 
matter  of  solid  bodies  themselves,  would  be  capable  of 
producing  every  kind  of  motion  without  the  instru¬ 
mentality  of  a  substance  which  is  neither  mind  nor 
matter. 

Such,  we  conceive,  are  the  objections  which  our 
metaphysical  readers  may  make  to  this  tl>corv.  Part 
of  their  force,  how'ever,  will  perhaps  be  removed  by 
the  ingenious  manner  in  w'hicU  our  author  analyzes 
matter  into  an  Immaterial  principle.  But  so  much  of 
it  remains,  that  the  writer  of  this  article  is  inclined  to 
believe  that  no  mechanical  account  can  be  given  of  tbe 
motions  of  the  heavenly  bodies,  the  growth  of  plants, 
and  various  other  phenomena  which  are  usually  solved  20 
by  attraction  and  repulsion.  In  the  present  age,  phi- 
losophei's  in  general  are  strangely  averse  from 
on  any  occasion  the  agency  of  mind  5  yet  as  every  ef-and  ration 
feet  must  have  a  cause,  it  is  surely  not  irrational  to  at-al. 
tribute  such  efl’ects  as  mechanism  cannot  produce  to 
the  operation  either  of  Intelligence  or  instinct.  To 
suppose  the  Deity  the  immediate  agent  in  the.  great 
motions  of  tbe  universe,  has  been  deemed  impious  j. 
and  it  must  be  confessed  that  very  impious  conclusions 
have  been  deduced  from  that  principle.  But  there  is 
surely  no  impiety  in  supposing,  with  the  excellent  bi¬ 
shop  of  Cloync,  that  the  fluid  which  Is  known  to 
pervade  the  solar  system,  and  to  operate  with  resistless 
force,  may  be  animated  by  a  jjowerful  mind,  which 
acts  instinctively  for  ends  of  which  Itscll  knows  no¬ 
thing.  For  the  existence  of  such  a  mind,  no  other 
evidence,  indeed,  can  be  brought  than  whuit  is  afford¬ 
ed  by  a  very  ancient  and  very  general  tradition,  and 
by  the  impossibility  of  accounting  for  the  phenomena 
upon  principles  of  mere  mechanism.  Perhaps  some  of 
our  more  pious  readers  may  be  inclined  to  think  that 
the  Supreme  Being  has  committed  the  Immediate  go¬ 
vernment  of  the  various  planetary  systems  to  powerful 
intelligences,  or  ANGELS,  who,  as  his  ministers,  direct 
their  motions  with  wisdom  and  foresight.  Such  an 
opinion  is  certainly  not  absurd  in  itself;  and  it  seems 
to  be  countenanced  by  an  ancient  writer  *,  who,  though  *  Psal.  cir 
not  known  by  the  name  of  a  philosopher,  knew  as 
much  of  the  matter  as  any  founder  of  the  most  cele¬ 
brated  school. 

To  object  to  either  of  these  hypotheses,  as  has  been 
sometimes  done,  that  it  represents  the  government  of 
the  world  as  a  perpetual  miracle,  betrays  the  grossest 
ignorance  ;  for  we  might  as  well  call  the  movements 
of  t!)e  bodies  of  men  and  brutes,  which  arc  .certainly 
produced  by  minds,  miraculous.  Me  do  not  affirm 
that  either  hypothesis  is  certainly  true  ;  but  they  are 
both  as  probable  and  as  satisfactory  as  the  hypothe.'-is 
which,  attributes  agency  to  attraction  and  repulsion,  to 
a  subtle  mther,  or  to  a  substance  which  is  neither  mind 
nor  matter.  Were  the  immediate  agency  of  intellect 
to  be  admitted,  there  w’ould  be  no  room  for  many  of 
those  disputes  which  have  been  agitated  among  phi¬ 
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m  t!ie  nnivei'se  •,  because  an  intelligent  agent,  tvliieli 
could  begin  motion  as  well  as  carry  it  on,  might  in¬ 
crease  or  diminisIt  it  as  lie  should  judge  proper.  If  in¬ 
stinctive  agency,  or  something  similar  to  it,  he  adopt¬ 
ed,  there  is  the  same  room  for  Investigation  as  upon 
the  principles  of  mechanism  ;  because  instinct  works 
blindly,  according  to  steady  laws  imposed  by  a  stipcrior 
mind,  which  may  be  discovered  by  observation  of  their 
elTects.  As  wc  consider  this  as  by  much  the  most  pro¬ 
bable  hypothesis  of  the  two,  we  find  ourselves  involved 
in  the  following  question  ;  “  If  a  certain  quantity  of 
motion  was  originally  communicated  to  .the  matter  of 
the  universe,  how  comes  It  to  pass  that  the  original 
quantity  still  remains  ?”  Considering  the  many  op¬ 
posite  and  contradictory  motions  which  since  the  crea¬ 
tion  have  taken  place  in  the  universe,  and  which  have 
undoubtedly  destroyed  a  great  part  of  the  original 
quantity,  by  what  means  has  that  quantity  been  re¬ 
stored  ? 

If  this  question  can  be  solved  by  natural  means.  It 
must  be  upon  the  principles  of  Newton  ;  for,  “  in  every 
case*  where  quantities  and  relations  of  quantities  are 
required,  it  is  the  province  of  mathematics  to  supply 
the  information  sought  •,  “  and  all  philosophers  agree 
that  Sir  Isaac’s  doctrine  of  the  composition  and  reso¬ 
lution  of  motion,  though  in  what  respects  the  heaven¬ 
ly  bodies  it  may  have  no  physical  reality,  is  so  mathe- 
maticallv  just,  as  to  be  the  only  principle  from  which 
the  quantity  of  motion,  or  the  force  of  powers,  can 
in  anv  case  be  computed.  If  wc  choose  to  answer  the 
question,  by  saying  that  the  motion  left  is  restored  by 
the  interposition  of  the  Deity,  then  we  might  as  well 
have  had  recourse  to  him  at  first,  and  say  that  he  alone 
is  the  true  principle  of  motion  throughout  the  crea¬ 
tion. 

Before  we  are  reduced  to  tliis  dilemma,  however, 
it  is  necessaiy,  in  the  first  place,  to  inquire  whether 
there  is  or  ean  be  any  real  diminution  of  the  quantity 
of  motion  throughout  the  universe  ?  In  this  question 
the  Cartesians  take  the  negative  side  j  and  maintain, 
that  the  Creator  at  the  beginning  impressed  a  certain 
quantity  of  motion  on  bodies,  and  that  under  such 
laws  as  that  no  part  of  it  should  be  lost,  but  the  same 
portion  of  motion  should  be  constantly  preserved  in 
matter  :  and  hence  they  conclude,  that  If  any  moving 
body  strike  on  any  other  body,  the  former  loses  no 
more  of  its  motion  than  it  communicates  to  the  latter. 
Sir  Isaac  Newton  takes  the  contrary  side,  and  argues 
in  the  follow'ing  manner:  “  From  the  various  com¬ 
positions  of  two  motions,  it  is  manifest  tlicre  is  not  al¬ 
ways  the  same  quantity  of  motion  in  the  world  j  for  if 
two  balls,  joined  together  by  a  slender  wire,  revolve 
with  an  uniform  motion  about  their  common  centre 
of  gravity,  and  at  the  same  time  that  centre  be  carried 
uniformly  in  a  right  line  drawn  in  the  plane  of  their 
circular  motion,  the  sum  of  the  motions  of  the  two 
balls,  as  often  as  they  arc  in  a  right  line,  drawn  from 
their  common  centre  of  gravity,  will  be  greater  tlian 
the  sum  of  their  motions  when  they  are  in  a  line  |)er- 
peiidicular  to  that  other.  ^Vhcncc  it  appears,  tlial 
motion  may  be  both  generated  and  lost.  Hut  by  nsi- 
mn  of  tire  tenacity  of  lliiid  bodies,  and  the  friction  of 
their  parts,  witli  the  weakness  of  the  claitic  jiower  in 
solid  l)odies,  nature  seems  to  incline  much  rather  to 
the  destruction  than  the  production  of  motion  j  and 


in  reality,  motion  lie  comes  continually  less  and  less. — 

For  bodies  which  aie  cither  so  perfectly  hard  or  so  ' 
soft  as  to  Iiavc  no  elastic  power,  will  not  rebound  from 
each  other  ;  their  impenctrabjlity  will  only  slop  the  ir 
motion.  And  if  two  such  bodies  equal  to  one  ano¬ 
ther  be  carried  with  equal  but  opposite  motions,  so 
as  to  meet  in  a  void  space,  bv  the  laws  of  inotloii  they 
must  stop  in  the  very  place  of  concourse,  lose  all  their 
motion,  and  be  at  rest  for  ever,  unless  tiiey  have  an  elas¬ 
tic  poever  to  give  them  a  nevy  motion.  If  they  have 
elasticity  enough  to  make  them  rebound  with  one-fourth, 
one -half,  or  three-fourths,  of  the  force  they  meet  witli, 
they  will  lose  three  fourths,  one-half,  or  one-fourth,  of 
their  motion.  And  this  is  confirmed  by  experiments  : 
for  if  two  equal  pendulums  be  let  fall  from  equal  heights, 
so  as  to  strike  full  upon  each  other  j  if  those  pendnliims 
be  of  lead  or  soft  clay,  they  will  lose  all,  or  almost  all, 
their  motion  ;  and  if  they  be  of  any  elastic  matter,  they 
will  only  retain  so  much  motion  as  they  receive  from 
their  elastic  power.” 

Motion,  therefore,  being  thus,  In  the  opinion  of  ouv 
celebrated  author,  lost,  or  ahsolulebj  destroyed,  it  is  ne¬ 
cessary  to  find  some  cause  by  which  it  may  be  renewed. 

Such  renovation  Sir  Isaac  attributes  to  active  princi¬ 
ples  5  for  instance,  “  the  cause  of  gravity,  whereby  the 
planets  and  comets  preserve  their  motions  in  their  or¬ 
bits,  and  all  bodies  acquire  a  great  degree  of  motion 
in  falling ;  and  the  cause  of  fermentation,  whereby  the 
heart  and  blood  of  animals  preserve  a  perpetual  warmtii 
and  motion,  the  Inner  parts  of  the  earth  are  kept  per¬ 
petually  W'armed  j  many  bodies  burn  and  shine,  and 
the  sun  himself  burns  and  shines,  and  with  his  light 
warms  and  cheers  all  things.” 

F.lasticity  is  another  cause  of  tlie  renovation  of  mo¬ 
tion  mentioned  by  Sir  Isaac.  “  Me  find  but  little  mo¬ 
tion  in  the  world  (says  he),  except  what  plainly  flows 
either  from  these  active  principles,  or  from  the  com¬ 
mand  of  the  wilier.” 

Milh  regard  to  the  destruction  or  positive  loss  ofXopo.vcr 
motion,  however,  we  must  observe,  that  notwithstaiul-®* 
ing  the  authority  of  Sir  Isaac  New  ton,  it  is  altogether 
impossible  that  any  such  thing  can  happen.  All  mov¬ 
ing  bodies  which  come  under  the  cognizance  ot  our 
senses  are  merely  passive,  and  acted  upon  by  some¬ 
thing  which  we  call  potrers  or  Jluids,  and  which  are 
to  us  totally  Invisible.  Motion,  thertiorc,  cannot  bi' 
lost  without  a  destruction  or  diminutiou  of  one  of 
tliese  powers,  which  we  have  no  reason  to  think  can 
ever  happen.  M  hen  two  pendulums  rush  against  «  acl: 
other,  the  motion  is  the  mere  clfect  of  the  action  of 
gi'avity  ',  and  that  action,  whicli  in  this  case  is  the 
power,  continues  to  l)c  the  very  same  whither  the  pen¬ 
dulum  moves  or  moves  not.  C  ould  motion,  therelore, 
be  exhausted  in  this  case,  we  must  suppose,  that  by  si- 
])aratingtwo  pemlulums  to  the  same  distance  from  each 
other,  and  tlicn  letting  them  come  together  for  a  great 
number  of  times,  they  would  at  last  meet  with  less 
force  tlian  before.  But  there  is  certainly  not  the  least 
foundation  for  this  suppositiou  ■,  and  no  rational  peison 
will  take  it  into  liis  head,  that  supposing  the  whole 
human  race  had  employed  themselves  in  nothing  ebi 
from  the  creation  to  the  present  dav,  lint  separating 
pendulums  and  lettiug  them  stop  each  other's  mutioii, 
they  would  now  come  together  willi  le-.-.  force  than 
they  did  at  first.  Power,  therefore,  which  is  the  ‘.an.-e 
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Motion,  of  motion,  is  absolutely  indestructible.  Powers  may 
indeed  counteract  one  another,  or  they  may  be  made 
to  counteract  themselves ;  but  the  moment  that  the 
obstacle  is  removed,  they  show  themselves  in  their  pris¬ 
tine  vigour,  without  the  least  symptom  of  abatement  or 
decay. 

^Vhether,  therefore,  we  reckon  the  ultimate  source 
of  motion  to  be  spiritual  or  material,  it  is  plain  that  it 
must  be,  to  our  conceptions  injinite ;  neither  will  the 
phenomena  of  nature  allow  us  to  give  any  other  ex¬ 
planation  than  we  have  done  :  for  no  power  whatever 
ran  los,e  more  than  its  own  quantity  ;  and  it  seems  ab¬ 
surd  to  think  that  the  Deity  would  create  the  world 
in  such  a  manner  that  it  would  ultimately  become  im¬ 
moveable,  and  then  have  recourse  to  unknown  prin¬ 
ciples  to  remedy  the  supposed  defect.  On  the  prin¬ 
ciple  we  have  now  just  laid  down,  however,  the  mat¬ 
ter  becomes  exceedingly  plain  and  obvious.  The  Crea¬ 
tor  at  first  formed  two  opposite  powers,  the  action  of 
which  Is  varied  according  to  the  circumstances  of  the 
bodies  upon  which  they  act ;  and  these  circumstances 
are  again  varied  by  the  action  of  the  powers  themselves 
in  innumerable  ways  upon  one  another,  and  the  ap¬ 
proach  of  one  body  to  another,  or  their  receding  to 
a  greater  distance.  ^Vhere  these  powers  happen  to 
oppose  each  other  directly,  the  body  on  which  they 
act  Is  at  rest  j  when  they  act  obliquely,  it  moves  in 
the  diagonal  •,  or  If  the  force  acting  upon  one  side  is 
by  any  means  lessened,  the  body  certainly  must  move 
towards  that  side,  as  is  evident  from  the  case  of  the 
atmcspherc,  the  pressure  of  which,  when  removed  from 
one  side  of  a  body',  will  make  it  move  very  violently 
towards  that  side  j  and  If  we  could  continually  keep 
off  the  pressure  in  this  manner,  the  motion  would  as¬ 
suredly  be  pcrpeluaL  e  must  not  imagine  that  mo¬ 
tion  is  destroyed  because  it  Is  counteracted ;  for  It  Is  im¬ 
possible  to  destroy  motion  by  any  means  but  removing 
the  cause  j  counteracting  the  ell'ect  is  only  a  tempo¬ 
rary  obstacle,  and  must  cease  whenever  the  obstacle  is 
removed.  Nature,  therefore,  having  in  itself  an  f«/?- 
nitc  quantity  of  motion,  produces  greater  or  lesser  mo¬ 
tions,  according  to  the  various  action  of  the  moving 
powers  upon  different  bodies  or  upon  one  another, 
without  a  possibility  of  the  general  stock  being  either 
augmented  or  diminished,  unle.ss  one  of  the  moving 
powers  was  to  be  withdrawn  by  the  Creator  j  in  which 
case,  the  other  would  destroy  the  whole  system  in  an 
Tiic  nature  instant.  As  to  the  nature  of  these  great  original 
of  the  raov- powers,  we  must  confess  ourselves  totally  ignorant', 
mx  powers  perceive  any  data  from  which  the  nature 

uu  nown.  pjg  Investigated.  The  elements  of  light, 

air,  &c.  are  the  agents  •,  but  in  what  manner  they  act, 
or  in  what  manner  they  received  their  action,  can  be 
known  only  to  the  Creator. 

Perpetual  J/or/o.v,  in  Mechanics,  a  motion  which  is 
supplied  and  renewed  from  itself,  without  the  interven¬ 
tion  of  any  external  cause  j  or  it  is  an  uninteiTupted 
communication  of  the  same  degree  of  motion  from  one 
part  of  matter  to  another,  in  a  circle  or  other  curve  re¬ 
taining  into  itself,  so  that  the  same  momentum  still  re¬ 
turns  undiminished  upon  the  first  mover. 

The  celebrated  problem  of  a  perpetual  motion  con¬ 
sists  in  the  inventing  a  machine,  which  has  the  prin¬ 
ciple  of  its  motion  within  itself.  M.  de  la  Hire  has  de¬ 


monstrated  the  Impossibility  of  any  such  machine,  and  Motion, 
finds  that  It  amounts  to  this,  viz.  to  find  a  body  w'hich  y— 
is  both  heavier  and  lighter  at  the  same  time,  or  to  find 
a  body  which  is  heavier  than  itself. 

Animal  Motion,  that  which  is  performed  by  animals 
at  the  command  of  the  mind  or  will. 

Though  all  the  motions  of  animals,  whether  volun¬ 
tary  or  involuntary,  are  performed  by  means  of  the 
muscles  and  nerves,  yet  neither  these  nor  the  subtile 
fluid  which  resides  in  them  are  to  be  accounted  the  ul¬ 
timate  sources  of  animal  motion.  They  depend  entire¬ 
ly  upon  the  mind  for  those  motions  which  are  properly 
to  be  accounted  animal.  All  the  Involuntary  motions, 
such  as  those  of  the  blood,  the  heart,  muscles,  organs 
subservient  to  respiration  and  digestion,  &c-  are  to  be 
classed  with  those  of  vegetables ;  for  though  no  vege¬ 
tables  have  them  In  such  perfection  as  animals,  therfr 
are  yet  traces  of  them  to  be  found  evidently  among  ve¬ 
getables,  and  that  so  remarkable,  that  some  have  ima¬ 
gined  the  animal  and  vegetable  kingdoms  to  approach 
each  other  so  nearly  that  they  could  scarce  be  distin¬ 
guished  by  a  philosophic  eye.  See  Muscle. 

Though  the  motions  of  animals,  however,  depend  on 
the  action  of  the  mind  or  of  the  will,  external  objects 
seem  originally  to  haye  the  command  of  the  mind  itself  j 
for  unless  an  animal  perceive  something,  it  will  not  be 
inclined  to  act.  By  means  of  the  ideas  once  received, 
indeed,  and  retained  in  the  memory.  It  acquires  a  self- 
moving  power.  Independent  of  any  object  present  at  the 
time,  which  is  not  the  case  with  vegetables  j  for  how¬ 
ever  they  may  act  from  a  present  impulse,  their  motions 
never  appear  to  be  derived  from  any  source  which  may 
not  be  accounted  strictly  mechanical. 

According  to  some,  motion  Is  the  cause  of  sensation 
itself  5  and  indeed  it  seems  very  probable  that  the  mo¬ 
tions  of  that  subtle  fluid,  called  light  or  electricity,  in 
our  bodies  always  accompany  our  sensations;  but  w'he- 
ther  these  be  the  cause,  or  only  the  medium,  of  sense, 
cannot  be  discovered. 

Though  all  animals  are  endowed  with  a  power  of  vo¬ 
luntary  motion,  yet  there  is  a  very  great  variety  in  the 
degrees  of  that  power  ;  to  determuic  which  no  certain 
rules  can  assigned  ;  neither  can  we,  from  the  situa¬ 
tion  and  manner  of  life  of  animals,  derive  any  probable 
reason  why  the  motion  of  one  should  difler  so  very  much 
from  that  of  another.  This  difference  does  not  arise 
from  their  size,  their  ferocity,  their  timidity,  nor  any 
other  property  that  we  can  imagine.  The  elephant, 
though  the  strongest  land  animal,  is  by  no  means  the 
slorvest  In  Its  metions  ;  the  horse  is  much  swifter  than 
the  bull,  though  there  Is  not  much  difference  in  their 
size  ;  a  gi-eyhound  is  much  swifter  than  a  cat,  though 
the  former  be  much  larger,  and  though  both  live  in  the 
same  manner,  viz.  by  hunting.  Among  insects  the 
same  unaccountable  diversity  is  observable.  The  louse 
and  flea  are  both  vermine,  are  both  nearly  of  the  same 
size,  and  both  feed  on  the  bodies  of  animals;  yet  there 
is  no  comparison  between  the  swiftness  of  their  motions : 
while  the  bug,  which  is  much  larger  than  either,  seems 
to  have  a  kind  of  medium  swiftness  between  both.— 

This  very  remarkable  circumstance  seems  not  even  to 
depend  on  the  range  which  animals  are  obliged  to  take 
in  order  to  procure  food  for  themselves  :  the  motion 
of  a  snail  is  slower  than  that  of  an  earth  worm  ;  while 
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Motion,  many  cnterpillar-s  is  niucli  qCiIcktr  than  cither; 

— V  '  ' '  though  we  can  scarce  determine  which  of  the  three  has 
tlie  greatest  or  the  Jeast  extensive  range  for  its  food. 

Of  all  animals  the  shell  fish  move  the  slowest,  inso¬ 
much  that  some  liave  supposed  tliem  to  be  entirely  de¬ 
stitute  of  locomotive  powers  ;  and  muscles  particular- 
'  ly  are  denied  to  have  any  faculty  of  this  kind.  Every 
one  knows  that  these  animals  can  open  and  shut  tlieir 
shells  at  pleasure;  and  it  cannot  escape  observation,  that 
fn  every  muscle  there  is  a  fleshy  protuberance  of  a  much 
redder  colour  than  the  rest.  This  has  been  thought 
to  be  a  tongue  or  proboscis,  by  which  the  animal  takes 
in  its  food  ;  but  is  in  reality  the  instrument  of  its  mo¬ 
tion  from  place  to  place.  This  protuberance  is  divided 
into  two  lobes,  which  perform  the  office  of  feet.  When 
the  river  muscle  is  inclined  to  remove  from  its  station, 
it  opens  its  shells,  thrusts  out  this  protuberance,  and 
digs  a  furrow  In  the  sand ;  and  into  tills  furrew,  by  the 
action  of  the  same  protuberance,  the  shell  is  made  to 
fall  in  a  vertical  position.  It  is  recovered  out  of  this 
into  the  former  horizontal  one,  by  pushing  back  the 
sand  with  the  same  tentacula,  lengthening  the  furrow, 
and  thus  the  animal  continues  its  journey  by  a  conti¬ 
nual  turning  topsy-turvy. — Marine  muscles  perform 
their  motions  in  the  same  manner,  and  by  similar  in¬ 
struments.  In  general  they  are  firmly  attached  to  rocks 
or  small  stones  by  thi’eads  about  two  Inches  long,  which 
are  spun  from  a  glutinous  substance  in  the  protuberances 
already  mentioned. 

Other  animals  which  inhabit  bivalved  shells,  per¬ 
form  their  motions  by  a  kind  of  leg  or  foot ;  which, 
however,  they  can  alter  into  almost  any  figure  they 
please.  By  means  of  this  leg  they  can  not  only  sink 
into  the  mud,  or  rise  out  of  it  at  pleasure,  but  can 
even  leap  from  the  place  where  they  are ;  and  this  can 
be  done  by  the  limpit,  which  people  are  apt  to  ima¬ 
gine  one  of  the  most  sluggish  animals  in  nature. — When 
this  creature  Is  about  to  make  a  spring.  It  sets  its  shell 
on  edge,  as  if  to  diminish  friction  ;  then,  stretching 
out  the  leg  as  far  as  possible,  it  makes  it  embrace  a 
portion  of  the  shell,  and  by  a  sudden  movement,  simi¬ 
lar  to  that  of  a  spring  let  loose,  it  strikes  the  earth 
with  its  leg,  and  actually  leaps  to  a  considerable  dis¬ 
tance. 

The  Spout,  or  razor-fish,  Is  said  to  be  incapable  of 
moving  forward  horizontally  on  the  surface  ;  but  it 
digs  a  hole  sometimes  two  feet  deep  in  the  sand,  in 
which  it  can  ascend  or  descend  at  pleasure.  The  leg, 
by  which  it  performs  all  its  movements,  is  fleshy,  cy¬ 
lindrical,  and  pretty  long ;  and  the  animal  can  at  plea¬ 
sure  make  it  assume  the  form  of  a  ball.  When  lying 
on  the  surface  of  the  sand,  and  about  to  sink  Into  it, 
the  leg  Is  extended  from  the  inferior  end  of  the  shell, 
and  makes  the  extremity  of  it  take  on  the  form  of  a 
shovel,  sharp  on  each  side,  and  terminating  in  a  point. 
With  this  instrument  the  animal  makes  a  hole  in  the 
.sand  ;  after  which  it  advances  the  leg  still  farther  into 
it,  makes  it  assume  the  form  of  a  hook,  and  with  this, 
as  a  fulcrum,  it  obliges  the  shell  to  descend  into  the 
hole.  This  operation  is  continued  until  the  whole 
shell  be  covered  ;  and  when  the  animal  wi-.lie3  to  re¬ 
gain  the  surface,  it  makes  the  extremity  ot  the  leg  to 
assume  the  form  of  a  ball,  and  makes  an  eflort  to  ex¬ 
tend  it.  The.  ball,  however,  prevents  any  farther  de¬ 
scent,  and  the  reaction  of  the  muscular  eflort  raises  up 


the  whole  shell,  which  operation  is  continued  until  it 
reaiclies  the  surface;  and  it  Is  surprising  with  what  faci¬ 
lity  these  motions  are  accomplished  by  an  animal  seem¬ 
ingly  so  little  qualified  to  move  at  all.  Another  parti¬ 
cularity  In  this  fish  Is,  that  though  it  lives  among  salt 
water,  it  abhors  salt  so  much,  that  when  a  little  is  thrown 
into  its  hole  it  instantly  leaves  it.  But  it  is  still  more 
remarkable,  that  if  you  once  take  hold  of  the  spout-fish, 
and  then  allow  it  to  retire  into  its  hole,  it  cannot  then 
be  driven  out  by  salt;  though  unless  it  be  taken  hold 
of  by  the  hand,  the  lyiplicatlon  of  salt  will  make  it  come 
to  the  surface  as  often  as  you  please. 

All  other  shell  fish,  even  those  apparently  the  most 
sluggish  and  destitute  of  any  apparatus  for  motion,  are 
found  to  be  furnished  with  such  instruments  as  enable 
them  to  perform  all  those  movements  for  which  they 
have  any  occasion.  Thus  the  scallop,  a  well-known 
animal  inhabiting  a  bivalved  shell,  can  both  swim  up¬ 
on  the  surface  of  water  and  move  upon  land.  When 
it  happens  to  be  deserted  by  the  tide,  it  opens  its  shell 
to  the  full  extent,  and  shutting  it  again  with  a  sudden 
jerk,  the  reaction  of  the  ground  gives  such  an  impulse 
to  the  whole,  that  it  sometimes  springs  five  or  six 
inches  from  the  ground  ;  and  by  a  continued  repeti¬ 
tion  of  this  action,  it  gradually  tumbles  forward  until 
it  regains  the  water.  Its  method  of  sailing  is  still 
more  curious.  Having  attained  the  surface  of  the 
water  by  means  unknown  to  us,  it  opens  the  shell, 
and  puts  one-half  above  water,  the  other  w’lth  the  body 
of  the  animal  in  it  remaining  below.  Great  numbers 
of  them  are  thus  frequently  seen  sailing  in  company 
with  their  shells  sticking  up  above  water  when  the 
weather  is  fine,  and  the  wind  acting  upon  them  as  sails  ; 
but  on  the  least  alarm  they  instantly  shut  their  shells, 
and  all  sink  to  the  bottom  together. 

The  oyster  has  generally  been  supposed  one  of  the 
most  sluggish  animals  in  nature,  and  totally  incapable 
of  voluntary  motion  ;  but  from  the  researches  of  the 
Abbe  DIcquemarre,  this  opinion  seems  to  be  errone¬ 
ous.  The  oyster,  like  many  other  bivalved  shell-fish, 
Ifas  a  power  of  squirting  water  out  from  its  body  ; 
and  this  property  may  easily  be  observed  by  putting 
some  of  them  into  a  plate  with  as  much  sea  water  as 
will  cover  them.  The  water  is  ejected  with  so  much 
force,  as  not  only  to  repel  the  approach  of  ordinary 
enemies,  but  to  move  the  whole  animal  backwards  01 
sidewise,  in  a  direction  contr.ary'  to  that  in  which  the 
water  was  ejected.  It  has  been  also  supposed,  that 
oysters  are  destitute  of  sensation  ;  butM.  Hicqi^marre 
has  shown,  that  they  not  only  possess  sensation,  bui 
that  they  are  capable  of  deriving  knowledge  from  ex¬ 
perience.  When  removed  from  such  places  as  are  en 
tirely  covered  with  the  sea,  when  destitute  of  expe¬ 
rience,  they  open  their  shells  and  die  in  a  fov  days  ; 
but  if  they  happen  to  escape  this  danger,  and  the  wa¬ 
ter  covers  them  again,  they  will  not  open  their  ^hc■lls 
again,  but  keep  them  shut,  as  if  warned  by  experience 
to  avoid  a  danger  similar  to  what  they  formerly  under 
went. 

'I'hc  motions  of  the  sea-urchin  are  perhaps  more  cu¬ 
rious  and  complicated  than  those  of  any  other  animal. 
It  inhabits  a  beautiful  multivalved  shell,  divided  into 
triangular  compartments,  and  covered  w  ith  great  num¬ 
bers  of  prickles  ;  from  which  last  circumstance  it  re¬ 
ceives  the  name  of  ica  unhin  or  sm  ficd^c/r  'I  he 
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Motion,  triangles  are  separated  from  one  anotl;er  by  regular 
“  V  belts,  and  perforated  by  a  great  number  of  boles,  I'rom 
every  one  of  which  issues  a  fleshy  horn  similar  to  that 
of  a  snail,  and  capable  of  inovinsr  in  a  similar  manner. 
The  principal  use  of  tliese  horns  seems  to  be  to  the 
animal  to  rocks  or  stones,  though  it  likewise  makes 
use  of  them  in  its  progressive  motion.  By  means  of 
these  horns  and  prickles,  it  is  enabled  to  walk  either 
on  its  backer  its  belly 5  but  it  most  commonly  makes 
use  of  those  wliich  are  near  the  mouth.  Occasionally 
it  has  a  progre.ssive  motion  by  U'.rning  round  like  a 
■ivbeel. 

The  animals  called  sea-nettles  or  medusce,  though  ex¬ 
tremely  slow  in  their  motions,  are  nevertheless  evidently 
capable  of  moving  at  pleasure  from  place  to  place.  The 
variety  of  their  figure  is  such,  that  it  Is  difliciilt  to  assign 
them  any  determinate  figure  wliatever.  in  general, 
however,  they  resemble  a  truncated  cone,  tlie  base  of 
■whicii  is  applied  to  tlje  rock  to  wliich  they  adhere. 


Their  colours  are  various,  whitish,  brown,  red  or  green¬ 
ish  :  the  mouth  is  very  krge  j  and  when  opened  appears 
sun-ounded  with  filaments  resembling  the  horns  of  snails, 
which  being  disposed  in  three  rows  around  it,  give 
the  animal  the  appearance  of  a  flower  j  and  through 
every  one  of  these  the  animal  lias  the  power  of  squirting 
1  lie  sea  water.  The  structure  of  tiiese  animals  is  ex¬ 
tremely  singular  j  they  consisting  all  of  011c  organ,  viz.. 
a  stomach.  When  searching  for  food,  they  extend 
their  filaments,  anti  quickly  entangle  any  small  ani¬ 
mals  that  come  within  liielr  reach.  Tlie  jircy  is  instant¬ 
ly  swallowed,  and  the  mouth  shut  clase  upon  it  like  a 
purse  j  in  whicli  state  it  remains  for  many  days  before 
the  nutritive  parts  are  extracted.  The  animal,  though 
scarcely  an  Inch  or  an  inch  and  a  half  in  diameter.  Is 
nevertlieless  so  elilatable,  that  it  can  swallow  large 
whelks  and  muscles,  the  shells  of  wliich  are  thrown  out 
by  llic  mouth  after  the  nutritive  parts  have  been  ex¬ 
hausted.  Sometimes  the  shell  is  too  large  to  be  voided 
tills  way  ;  in  which  case  the  body  of  the  animal  splits, 
and  the  shell  is  voided  through  the. opening,  wliich  in  a 
short  time  heals  up  again.  Tlie  progressive  motion  of 
this  creature  Is  so  slow,  that  it  resembles  that  of  tlie 
Iiour  hand  of  a  clock,  and  is  performed  by  means  of  In¬ 
numerable  muscles  placed  on  tlie  outside  of  the  body. 
All  these  are  tubular,  and  filled  with  a  fluid,  which 
makes  them  project  like  prickles.  On  occasion  it  can 
likewise  loosen  the  base  of  tlie  cone  from  the  rock,  and 
inverting  its  body,  move  by  means  of  the  filaments  al¬ 
ready  mentioned,  which  surround  the  mouth  ;  but  even 
the  motion  performed  in  this  manner  is  almost  as  slow 
as  the  otlier. 

Some  animals  are  capable  of  moving  backwards,  ap¬ 
parently  with  the  same  facility  tiiat  they  do  forwards, 
and  that  by  means  of  the  same  instruments  which  move 
them  forward.  The  common  house  fly  exhibits  an 
instance  of  this,  and  frequently  employs  this  retrograde 
motion  in  its  ordinary  courses ;  though  we  cannot 
know  the  reason  ot  its  employing  such  an  e.xtraordinary 
mctliod.  Another  remarkable  instance  is  given  by  Mr 
Smellle  in  the  masm-hee.  This  is  one  of  the  solitary 
species,  and  has  its  name  from  the  mode  of  constructing 
its  nest  with  mud  or  mortar.  Externally  this  nest  has 
no  regular  appearance,  hut  at  first  sight  is  taken  for  a 
quantity  of  dirt  adhering  to  the  wall  j  though  the  inter¬ 
nal  part  be  furnished  with  cells  in  the  same  regular 
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manner  with  the  nests  of  other  i.nsects  of  the  hce  kind. 
'SVhen  this  bee  leaves  its  nest,  another  frequently 
takes  possession  of  it  ;  in  whicli  case  a  battle  never  fails 
to  ensue  011  the  return  of  the  real  proprietor.  The 
dispute  is  decided  in  the  air  •,  and  each  party  endea¬ 
vours  to  get  above  the  other,  as  birds  of  prey  are  wont 
to  do  in  order  to  give  a  downward  blow.  The  under¬ 
most  one,  to  avoid  the  stroke,  instead  df  flying  forward 
or  laterally,  always  flies  backward.  The  encounter  is 
so  violent,  that  ulien  they  strike,  both  parties  fall  to  the 
ground. 

I  egetahlc  Motiox.  T^iongh  vegetables  have  not  the 
power  of  moving  from  one  place  to  another  like  animals, 
they  are  nevertheless  capable  of  moving  their  different 
parts  in  such  a  manner  as  would  lead  us  to  suspect  that 
they  ar^  actuated  by  a  sort  of  in.'.tinct.  Hence  many 
have  been  induced  to  suppose,  that  the  animal  and  ve¬ 
getable  khigdonis  are  in  a  manner  indistiugiii'-hable  from 
one  another  ;  and  that  tlie  highest  degree  of  vegetable 
life  can  hardly  he  known  froui  the  lowest  degree  of  ani¬ 
mal  life.  I'lie  cs.sential  and  iu-^iipcrahle  distinction  how¬ 
ever  between  the  two,  is  the  faculty  of  sensation,  and 
loco  motion  in  consequence  of  it.  AVere  it  not,  indeed, 
for  the  manifestation  of  sense  by  moving  from  one  place 
to  another,  we  should  not  he  able  to  tell  whether  vege¬ 
tables  were  possessed  of  sensation  or  not  ;  hut  Avhatevcr 
motions  they  may  he  possessed  of.  It  is  certain  that  no 
vegetable  has  tlie  faculty  of  moving  from  one  place  to. 
another.  Some  Ixave  endeavoured  to  distinguisli  tlie  two 
kingdoms  by  the  digestion  of  food  5  alleging  that  plants 
have  no  proper  organs,  such  as  a  stomach,  &c.  for  tak¬ 
ing  in  and  digesting  their  aliment.  But  to  this  It  has 
been  rejilied,  that  the  whole  body  of  a  vegetable  is  a 
stomach,  and  absorbs  its  food  at  every  pore.  This, 
however,  seems  not  to  be  a  sufficient  answer.  All  ani¬ 
mals  take  in  their  food  at  intervals,  and  there  Is  not  a 
single  instance  of  one  which  eats  perpetually.  The 
food  is  also  taken  into  the  body  of  the  animal,  and 
application  of  the  parts  made  by  means  of  the  internal 
organization  of  the  viscus ;  but  in  vegefahle.s,  their 
whole  bodies  arc  immersed  in  their  food,  and  absorb 
it  by  the  surface,  as  animal  bodies  will  sometimes  ab¬ 
sorb  liquids  when  put  into  them.  The  roots  of  a  tree 
indeed  will  change  their  direction  when  they  meet  with 
a  stone,  and  will  turn  from  barren  into  fertile  ground  j 
but  this  is  evidently  mere  meclianism,  without  any 
proof  of  will  or  sensation  5  for  the  nourishment  of  the 
root  comes  not  from  the  stone,  hut  from  the  earth 
around  it ;  and  the  increase  in  size  is  not  owing 
to  any  expansion  of  the  matter  which  the  root  already 
contains,  hut  to  the  apposition  of  new  matter  ;  whence 
the  increase  of  size  must  always  take  place  in  the  di¬ 
rection  from  whence  the  nourishment  proceeds.  On 
this  principle  also  we  may  explain  the  reason  why  the 
roots  of  a  tree,  after  having  arrived  at  the  edge  of  a 
ditch,  instead  of  shooting  out  into  the  air,  will  creep 
down  the  one  side,  along  the  bottom,  and  up  the 
other. 

In  their  other  movements  tlie  vegetables  discover  no¬ 
thing  like  sensation  or  design.  They  will  indeed  uni¬ 
formly  bend  towards  light,  or  towards  water ;  but  In 
the  one  case  we  must  attribute  the  phenomenon  to  the 
action  of  the  elements  of  light  and  air  upon  them  •, 
and  in  the  latter,  the  property  seems  to  be  the  same  ; 
with  what  in  other  cases  we  call  attraction.  Thus,  if 
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Motion,  a  root  be  uncovered,  and  a  wet  sponge  placed  near  it 
— ill  a  direction  ditVei-ent  from  tiiat  in  whicb  the  root 
^  was  proceeding,  it  will  soon  alter  its  position,  and 
turn  towards  the  sponge  j  and  thus  we  may  vary  the 
direction  of  the  root  as  often  as  W'e  please.  The  ef¬ 
forts  of  a  plant  to  turn  from  darkness  or  shade  into  sun- 
■shinc  are  very  remarkable ;  as  in  order  to  accomplish 
this,  not  only  the  leaves  will  be  inclined,  but  even  the 
stems  and  branches  twisted.  ^Vhen  a  wet  sponge  is 
held  under  the  leaves  of  a  tree,  they  bend  down  in 
order  to  touch  it.  If  a  vessel  of  water  be  put  within 
si.v  inches  of  a  growing  cucumber,  in  less  than  24 
hours  the  latter  will  alter  its  direction  ;  the  branches 
will  bend  tow'ards  the  water,  and  never  alter  their 
course  until  they  come  in  contact  w'ith  it.  The  most 
remarkable  instance  of  this  kind  of  motion^  however, 
is,  that  when  a  pole  is  brought  near  a  vine,  the  latter 
will  turn  towards 'it,  and  never  cease  extending  its 
branches  till  it  lays  hold  of  the  support. 

The  motions  ot  the  sensitive  plant,  and  others  of 
the  same  kind,  have  been  considered  as  very  wonder¬ 
ful  5  but  it  is  doubtful  if  any  of  them  be  really  more 
so  than  that  of  the  vine  ju.-t  mentioned.  None  of 
‘  these  show  any  kind  of  propensity  to  move  w’lthout  an 

actual  touch.  A  very  slight  one.  Indeed,  makes  the 
sensitive  jdant  contract,  and  the  whole  branch,  toge¬ 
ther  with  tlie  leavc.s,  bend  down  towards  the  earth.— 
These  phenomena  are  by  some  ascribed  to  electricity. 
Kven  the  motions  of  the  hedysarum  }i;yrans,  which  at 
first  sight  seem  so  nuicii  more  surprising  than  those  of 
the  sensitive  plant,  may,  it  is  supposed,  admit  of  ex¬ 
planation  upon  the  same  principle.  The  American 
plant  called  dionaa  muscipuUt,  or  Vcnu.ds  fly-trap,  is 
another  example  of  very  wonderful  mechanism  in  ve¬ 
getables,  though  even  this  does  not  argue  any  degree 
of  sensation  in  this  plant  more  than  in  others.  The 
leaves  of  the  diouaea  are  jointed,  and  furnished  with 
two  row's  of  prickles.  A  number  of  small  glands  upon 
•  the  surface  secrete  a  sw'eet  juice  which  entices  flies  to 
come  and  settle  upon  it  j  but  the  moment  these  insects 
touch  the  fatal  spot,  the  leaves  fold  up,  and  squeeze 
them  to  death  between  the  prickles.  'J'he  leaves  fold 
up  in  the  same  manner  when  tlie  plant  is  touched  with 
a  straw  or  irin.  I'he  droscra  roltmdij'oliu  and  longi- 
folia,  round  and  long-leafed  sundew,  plants  of  our  own 
country,  not  unconmion  in  boggy  gi-ound,  possess  a  si¬ 
milar  structure,  and  perform  similar  functions. 

The  folding  up  of  the  leaves  of  certain  plants  in  the 
absence  ot  the  sun’s  light,  called  their  sleep,  affords 
another  very  curious  instance  of  vegetable  motion. — 
Aluio>t  all  vegetables,  indeed,  undergo  such  a  remark- 
aide  change  in  the  night,  that  it  is  diflicult  to  know 
exactly  how  many  kinds  do  really  sleep.  'Phey  fold  up 
tlieir  leaves  in  many  diiferent  wavs ;  but  all  agree  in 
disposing  of  them  in  such  a  manm  r  as  toafl'ord  the  best 
protection  to  the  young  steiiw,  flower  buds  or  fruit. 
'Phe  leaves  of  the  tamarind  tree  contract  round  the 
young  fruit  in  order  to  protect  it  from  nocturnal  cold  ; 
and  those  of  senna,  glvciua,  and  many  otht  r  papiliona¬ 
ceous  plants,  dispose  of  their  leaves  in  the  .same  man¬ 
ner.  Tile  leaves  of  the  chick  weed,  nsclepitis  atiiplex, 
cfec.  are  disposed  in  opposite  pairs.  In  the  night  time 
they  rise  perpendicularl v,  and  join  so  close  at  the  top 
tliat  the  flowers  ar<-  concealed  by  them.  In  like  man¬ 
ner  do  the  leaves  protect  the  flowers  of  the  fula  or  al¬ 


thaea  theophrasti,  oenothera,  solanum,  and  the  Kgyp-  Motion, 
tian  vetch.  All  these  are  erected  during  the  night  j  but v— 
those  of  the  white  lupine,  in  time  of  sleep,  hang  down. 

The  flowers  of  plants  also  have  motions  peculiar  to 
themselves.  Many  of  them  during  the  night  are  en¬ 
closed  in  their  calyxes.  Some,  particularly  those  of 
the  German  spurge,  geranium  striatum,  aud  common 
whitlow  grass,  when  asleep,  bend  towards  the  earth  j 
by  which  means  the  noxious  cITects  of  rain  or  dew  are 
prevented.  All  these  motions  have  been  commonly 
ascribed  to  the  sun’s  rays  j  and  Mr  Smellie  informs  us 
that  in  some  of  the  examples  above  mentioned  the  ef¬ 
fects  were  evidently  to  be  ascribed  to  heat :  but  plant.s 
kept  ill  a  hot-house,  where  the  temperature  of  the 
day  and  night  are  alike,  contract  their  leaves,  aud  sleep 
In  the  same  manner  as  if  they  were  exposed  to  the  open 
air  5  “  w'bence  it  appears  (.says  he),  that  the  sleep  of 
plants,  is  ow'ing  rather  to  a  peculiar  law',  than  to  e. 
quicker  or  slower  motion  of  the  juices.”  lie  suspects, 
therefore,  that  as  the  sleep  of  plants  is  not  owing  to 
the  mere  absence  of  heat,  it  may  be  occasioned  by  the 
want  ol  light ;  and  to  ascertain  this  he  proposes  an. 
experiment  of  throwing  upon  them  a  strong  artliiclal 
light.  “  If  notwithstanding  this  light  (says  he),  the 
plants  are  not  roused,  but  continue  to  sleep  as  usual, 
tbeu  it  may  be  presumed  that  their  organs,  like  those 
of  animals,  are  not  only  irritable,  but  require  the  re- 
paration  of  some  invigorating  influence  which  they 
have  lost  while  awake,  by  the  agitatlon.s  of  the  air  and 
of  the  sun’s  rays,  by  the  act  of  growing,  or  by  some 
other  latent  cause.”  On  this,  however,  we  mnst  re¬ 
mark,  that  the  throwing  of  artificial  light  upon  plants 
cannot  be  attended  with  the  same  consequences  as  that 
of  tlie  light  of  the  sun,  unless  the  former  were  as 
strong  as  the  latter,  which  is  impossible ;  and  even 
granting  that  we  could  procure  an  artificial  light  as 
strong  as  that  of  the  sun,  a  diflcrcnce  might  he  occa¬ 
sioned  by  the  different  directions  of  the  rays,  those  of 
the  .sun  being  very  nearly  parallel,  while  the  rays  of 
all  artificial  light  diverge  very  greatly.  If,  therefore, 
wc  are  to  make  an  experiment  of  this  kind,  the  rays 
should  he  rendered  parallel  by  means  of  a  burning 
mirror.  Here  again  wc  would  be  involved  in  a  diffi¬ 
culty  •,  for  the  rays  of  the  sun  proceed  all  in  one  di¬ 
rection  ,  but  as  of  necessity  we  must  employ  different 
mirrors  in  our  experiment,  the  light  must  fall  upon  the 
plant  in  different  directions,  so  that  we  could  not  rea¬ 
sonably  expect  the  same  result  as  ivlicn  the  jdaiits  art 
directly  exposed  to  the  rays  of  the  sun. 

The  motion  of  plants,  not  being  deducible  from 
sensation,  as  in  animals,  must  be  ascribed  to  that  pro¬ 
perty  called  instability  ;  aud  this  properly  I.,  possessed 
i/is.iisibly  by  the  parts  of  animals  ill  a  greater  di-gree 
tliau  even  by  tlie  most  irritable  vegetable.  'I'he  imis- 
ciilar  fibres  will  eontraet  on  the  application  of  any  sti¬ 
mulating  substance,  even  alter  they  are  detached  from 
the  body  to  whieli  tlicv  belongi'd.  The  heart  of  a  frog 
will  continue  to  beat  when  pricked  with  a  jiiii  for  ■,»''  e- 
ral  hours  after  it  Is  taken  out  of  the  body.  The  heart 
of  a  vipi-r,  or  of  a  turtle,  Inats  distim  tly  from  2Z  to 
30  hours  after  the  death  oi'  tin  ic  animals.  When  tlie 
into'-lines  of  a  dog,  or  anv  other  quadruped,  are  sud¬ 
denly  cut  into  ilillereiit  portioiw,  all  of  them  crawl  a- 
hoiil  like  worms,  and  eontraet  upon  tlw  .lightest  toiuli. 

The  heart,  intestine-,  aud  diaphragm,  ai'-  the  mo-i 
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Irritable  parts  of  animal  bodies  •,  and  to  discover  whe- 
!  ther  this  quality  resides  in  all  plants,  experiments  should 
be  made  chiefly  on  leaves,  flowers,  buds,  and  the  ten- 
‘der  fibres  of  tlie  roots. 

The  motions  of  plants  are  universally  ascribed  by 
our  author  to  irritability,  to  which  also  we  have  ascribed 
them  under  the  article  Animal.  The  term,  however, 
requires  an  explanation  j  and  to  give  this  in  an  intelli¬ 
gible  manner  requires  some  attention.  The  most  ob¬ 
vious  comparison  is  that  of  an  electrified  thread  j  which 
on  the  approach  of  any  unelectrified  substance,  shows  a 
variety  of  motions,  equally  surprising  with  those  of  the 
parts  of  plants  or  the  muscular  fibres  cut  out  of  the 
body.  Could  we  suppose  that  the  electricity  of  a  thread 
might  be  preserved  after  it  was  cut  ofl’  from  the  electri¬ 
fying  substance,  it  would  show  as  much  irritability  as 
even  the  muscular  fibres,  or  portions  of  the  intestines  of 
animals.  We  know,  from  the  history  of  the  torpedo, 
electrical  eel,  &c.  that  there  are  animals  in  which  the 
electric  fluid  acts  in  such  a  manner  as  to'produce  a  much 
more  powerful  effect  than  that  of  giving  motion  to  the 
leaves  of  plants.  The  readiness,  therefore,  with  which 
this  fluid  is  thrown  into  agitations  when  any  substance 
in  which  it  acts  is  touched,  is  without  doubt  the  irrita¬ 
bility  in  question  5  but  we  have  from  tbence  no  more 
reason  to  ascribe  sensation  to  these  irritable  bodies,  than 
to  an  electrified  bottle  when  it  discharges  itself,  or 
makes  a  cork  ball  play  round  it. 

In  a  paper  read  before  the  Academy  of  Sciences  at 
Paris,  by  M.  Broussonet,  the  author  inclines  to  con¬ 
found  irritability  and  sensibility  together.  The  dif¬ 
ferent  parts  of  plants  (says  he)  enjoy  the  faculty  of 
motion  ;  but  the  motions  of  a  vegetable  are  very  difl’e- 
rent  in  their  nature  from  those  of  an  animal  :  the  most 
sensible,  those  that  are  produced  with  most  rapidity  in 
plants,  are  always  influenced  by  some  stimulating  cause. 
Irritability,  which  is  nothing  but  sensibility  made  ma¬ 
nifest  by  motion,  is  a  general  law  to  which  natime  has 
'Subjected  all  living  beings;  and  It  is  this  that  conti¬ 
nually  watches  over  their  pi-eservatlon.  Being  more 
powerful  in  animals  than  in  plants,  it  may  be  often 
confounded  in  these  last  with  phenomena  that  depend 
on  a  quite  different  cause.  In  the  vegetable  it  is  only 
the  organ  which  is  exposed  to  the  action  of  the  stimu¬ 
lating  power  that  moves.  Irritation  in  particular  pla¬ 
ces  never  produces  that  prompt  combination  of  sensa¬ 
tions  which  we  observe  in  animals  ;  In  consequence  of 
which  certain  parts  are  put  in  motion  without  being 
directly  affected,  and  which  otherwise  might  have  been 
passive. 

The  more  perfect  the  organization  in  the  differ¬ 
ent  parts  of  animals  Is,  the  more  apparent  are  the  signs 
of  irritability.  The  parts  that  come  nearest  to  those 
of  vegetables,  and  in  which  of  Consequence  the  organi¬ 
zation  is  most  imperfect,  are  the  least  irritable.  The 
same  law  holds  with  regard  to  plants ;  but  the  result 
is  opposite  :  the  signs  of  irritability  are  most  sensible  in 
proportion  to  the  analogy  of  the  parts  with  those  of 
animals;  and  they  are  imperceptible  in  those  that  are 
dissimilar.  This  assertion  is  proved  by  what  we  observe 
in  the  organs  destined  in  vegetables  to  perpetuate  the 
species.  Those  parts  alone  seem  scnsilile  to  stimuli ; 
the  bark,  leaves,  stalks,  and  roots  showing  no  signs  of 
irritability. 

“  The  motions  essentially  vital,  which  have  in  plants 

I 


the  greatest  affinity  with  those  of  animals,  are  the  course  Motion, 
of  the  sap,  the  passage  of  the  air  in  the  trachea,  the  — v— 
different  positions  which  the  flowers  of  certain  plants 
take  at  certain  hours  of  the  day,  &c.  But  if  we  attend 
to  the  manner  in  which  all  these  motions  In  plants  are 
performed,  we  shall  find  that  they  present  a  greater 
number  of  modifications  than  the  analogous  motions 
that  take  place  in  animals.  The  temperature  of  the 
atmosphere,  its  agitation,  light,  &c.  have  great  influ¬ 
ence  on  the  motions  of  plants,  by  accelerating  or  re¬ 
tarding  the  course  of  their  fluids  ;  and,  as  they  can¬ 
not  change  their  place,  these  variations  produce  in 
them  changes  more  obvious  and  more  unifoi’m  than  in 
animals.” 

Our  author  now  pi'oceeds  to  inform  us,  that  some  of 
the  motions  of  plants  are  occasioned  by  the  rarity  of 
the  juices  in  plants,  and  othei-s  by  their  abundance. 

Of  the  former  kind  are  those  by  which  the  capsules  of 
some  plants  suddenly  burst  with  a  spring,  and  throw 
their  seeds  to  some  distance.  Of  the  other  kind  are 
the  action  of  the  stamina  in  the  parietaria,  the  inflec¬ 
tion  of  the  peduncles  of  flowers,  and  of  the  pistilla. 

“  Those  motions  (says  he)  which  are  particularly  ob¬ 
served  in  the  organs  destined  to  the  Reproduction  of 
the  individual,  not  appearing  except  in  circumstances 
that  render  them  absolutely  necessary,  seem  in  some 
measure  to  be  the  eSect  of  a  particular  combination  : 
they  are,  however,  merely  mechanical  ;  for  they  are 
always  produced  in  the  same  way  and  in  the  same  cir¬ 
cumstances.  Thus  the  rose  of  Jericho,  and  the  dry  fruit 
of  several  species  of  mesembryauthemum,  do  not  open 
but  w  hen  their  vessels  are  full  of  water. 

“  The  sudden  disengagement  of  fluids  produces  a 
kind  of  motion.  To  this  cau.se  we  must  attribute  a 
great  number  of  phenomtma  observable  in  the  leaves 
of  several  plants,  and  which  do  not  depend  on  irrita¬ 
bility.  The  small  glands  in  each  leal  ot  the  diona’a 
are  no  sooner  punctured  by  an  insect,  that  it  instantly 
folds  up  and  seizes  the  animal  :  the  puncture  seems  to 
operate  a  disengagement  of  the  fluid  which  kept  the 
leaf  expanded  by  filling  Its  vessels.  This  explanation 
is  the  more  probable,  that  in  the  early  state  of  the 
vegetation  of  this  plant,  when  the  small  glands  are 
hardly  evolved,  and  when  probably  the  juices  do  not 
run  in  sufficient  abundance,  the  leaves  are  lolded  up 
exactly  as  they  appear  when  punctured  by  an  insect  at 
a  more  advanced  period.  \Ve  observe  a  phenomenon 
similar  to  this  in  both  species  of  the  drosera  (sun-dew), 
mentioned  above.  The  mechanism  here  is  very  easily 
observable  :  the  leaves  are  at  first  folded  uj) ;  the  juices 
are  not  yet  propelled  into  the  fine  hairs  with  which 
they  are  covered  ;  but  after  they  are  expanded,  the 
presence  of  the  fluid  is  manifest  by  a  drop  seen  at  the 
extremity  of  each  hair:  it  is  by  absorbing  this  fluid  that 
an  insect  empties  the  vessels  ot  the  leaf,  which  then  lolds 
up,  and  resumes  its  first  state :  the  pi-omptitude  of  the 
action  is  proportioned  to  the  number  ot  hairs  touched 
by  the  insect.  This  motion  in  some  degree  resemble.s 
that  which  takes  place  in  the  limb  of  an  animal  kept 
in  a  state  of  flexion  by  a  tumor  in  the  joint  ;  when  the 
matter  which  obstructed  the  motion  is  discharged,  the 
limb  instantly  resumes  its  former  position.  The  phe¬ 
nomena  that  depend  on  the  abundance  of  fluids  are 
particularly  evident  in  plants  which  grow  in  wet  soils  ; 
the  drosera  and  dionaa  are  of  this  kinil :  and  it  is  known 
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Motion  liy  the  experiments  of  Mess.  Du  Fay  and  Du  Hamel, 

II  that  sensitive  plants  are  particularly  sensible  when  the 

iMotouufis.  .  ,  Illicit*  1  • 

L  _ i  sun  IS  obscured  by  clouds  and  the  air  warm  and  moist. 

The  influence  of  external  causes  sometimes  so  modifies 
the  vital  motions  in  plants,  that  we  would  be  tempted: 
to  ascribe  them  to  volition,  like  those  that  depend  en¬ 
tirely  on  that  faculty  in  animals.  If  we  set  a  pole  in 
the  ground  near  a  twining  plant,  it  always  lays  hold  of 
the  pole  for  support,  in  whatever  place  we  put  it.  The 
same  thing  occurs  in  the  tendrils  of  the  vine  5  which 
always  attach  themselves  to  the  support  presented  them, 
on  whatever  side  it  may  be  placed,  provided  they  can 
reach  it :  but  these  motions  are  entirely  vital  :  the 
twining  plants  and  the  tendrils  direct  themselves  to 
every  quarter,  and  consequently  cannot  fail  of  meet¬ 
ing  with  the  bodies  within  their  reach.  These  mo¬ 
tions  are  performed  as  long  as  the  parts  continue  to 
grow  j  hut  when  they  cease  to  elongate,  if  they  have 
not  been  able  to  reacli  any  body  on  which  they  can  fix, 
they  bend  back  upon  themselves.  This  and  other  ob¬ 
servations  show  how  far  the  vital  motions  in  plants  may 
be  modified  by  external  causes,  and  how  essentially 
they  differ  from  those  that  are  the  efl’cet  of  volition 
in  animals. 

“  Some  plants  appear  endowed  with  no  sort  of  mo- 
-tion:  some  have  leaves  that  can  move  in  different  di¬ 
rections  ;  their  motions  are  generally  modified  by  dif¬ 
ferent  causes  j  but  none  appear  so  eminently  possessed 
of  this  quality  as  the  hcd-y.sarum  gijrans  of  Ijinnceus. — 
No  part  of  this  plant  shows  any  signs  of  irritability  upon 
application  of  stimuli  ;  and  the  motion  of  its  follola 
ceases  when  the  leafets  are  agitated  by  the  wind  — 
M^hcn  the  sun  is  warm,  the  little  leaves  of  the  hedy- 
sarum  are  also  immoveable ;  but  when  the  weather  is 
warm  and  moist,  or  when  it  rains,  they  move  very 
freely.  This  motion  seems  indispensably  necessary  to 
the  plant;  for  it  begins  as  soon  as  the  first  leaves  un¬ 
fold,  and  continues  even  during  the  night ;  but  in 
time  it  grows  weaker.  In  our  stoves  it  is  most  consi¬ 
derable  during  the  first  year;  in  the  second,  it  is  not 
very  sensible  :  in  its  native  place  all  the  leaves  have  a 
motion  never  observed  here.  The  moving  leafets  are 
most  agitated  while  the  plants  are  in  full  flower,  and 
the  process  of  fructification  goes  011.  I'he  oscillatory 
motion  is  so  natural  to  it,  that  it  not  only  remains  for 
three  or  four  days  in  the  leafets  of  a  branch  that  has 
been  cut  olY  and  put  in  water,  but  is  even  continued 
though  the  branch  be  exposed  to  the  air.  'J'he  leaves 
seem  to  perform  the  office  of  the  heart  in  vegetables. 
When  a  plant  is  stripped  of  its  leaves,  the  progress  of 
vegetation  is  arrested  ;  and  such  vegetables  resemble 
Those  animals  which  have  a  jieriodical  sleep,  induced  by 
a  diminution  of  the  action  of  the  heart.  iMany  plants 
hardly  show  any  signs  of  motion;  many  seem  also  whol¬ 
ly  cataleptic;  which  is  rarely  if  ever  found  in  animals. 
'I'lic  footstalks  of  the  flowers  of  dracocephalum,  a  ^'ir- 
ginian  plant,  preserve  themselves  in  whatever  position 
they  are  placed. 

Muscular  Mnriow  See  Musci.K. 

MOTIVE,  is  sometimes  apjiliml  to  that  faculty  of 
*  the  human  mind,  by  which  we  pursue  good  and  avoid 

evil.  Thus  Hobbes  distinguishes  the  faculties  ol  the 
mind  into  two  sort.s,  the  cognitive  and  motive. 

.  MOTOUAIjIS,  a  small  nation  of  Syria,  inhabiting 
to  the  east  of  the  country  of  the  Drusks,  in  the  vallev 
VoL.  XIV.  Part  H.’ 


which  separates  their  mountains  from  those  of  Damas-  Motona'i.. 

cus  ;  of  w'hicli  the  following  account  is  given  by  Vol-  '—'"v - 

iiey  in  his  Travels,  vol.  ii. 

The  characteristic  distinction  between  them  and  tire 
other  inhabitants  of  Syria  (says  our  author)  is,  that 
they,  like  the  Persians,  are  of  the  sect  of  All,  while 
all  the  Turks  follow  that  of  Omar  or  Moaouia.  This 
distinction,  occasioned  by  the  schism  which  in  the 
36th  year  of  the  Hegira  arose  among  the  Arabs,  re¬ 
specting  the  successors  of  Mahomet,  is  the  cause  of  an 
irreconcilable  hatred  between  the  two  parties.  The 
sectaries  of  Omar,  who  consider  themselves  as  the  only 
orthodox,  assume  the  title  of  Sounites,  which  has  that 
signification,  and  term  their  adversaries  Shiites,  that  is 
“  sectaries  of  Ali.”  The  word  Motuuali  has  the  same 
meaning  in  the  dialect  of  Syria.  The  followers  of 
Ali,  dissatisfied  with  this  name,  substitute  that  of  Adlia, 
which  means  “  assertocs  of  justice,”  literally  “  Justi- 
ciarians  a  denomination  which  they  have  assumed 
in  consequence  of  a  doctrinal  point  they  advance  in 
opposition  to  the  Sonnite  faith.  A  small  Arabic  trea¬ 
tise,  entitled  Theological  Fragments  concerning  the 
Sects  and  Religions  of  the  World,  has  the  following 
passage  : 

“  'I’hese  sectaries  who  pretend  that  God  acts  only 
on  principles  of  justice,  conformable  to  human  reason, 
are  called  Adlia  or  Justiciarians.  God  cannot  (say 
they)  command  an  impracticable  worship,  nor  ordain 
impossible  actions,  nor  enjoin  men  to  perform  what  is 
beyond  their  ability ;  but  wherever  he  requires  obedi¬ 
ence,  will  bestow  the  power  to  obey.  He  removes  the 
cause  of  evil,  he  alloSvs  us  to  reason,  and  imposes  only 
what  is  easy,  not  what  is  difficult  ;  he  makes  no  man 
responsible  for  the  actions  of  another,  nor  punishes 
him  for  that  in  which  he  has  no  part;  he  imputes  not 
as  a  crime  what  himself  has  created  In  man  ;  nor  does 
he  require  him  to  avoid  what  destiny  has  decreed. — 

This  would  he  iujustice  and  tyranny,  of  which  God 
is  incapable,  from  the  perfection  of  his  being.”  To 
this  doftrine,  which  diametrically  opposes  the  .system 
of  the  Sonnites,  the  Motoualis  add  certain  ceremonies 
which  increase  their  mutual  aversion.  They  eur.se 
Omar  and  Moaouia  as  rebels  and  usurpers  ;  and  cele¬ 
brate  AH  and  Hosain  as  saints  and  martyrs.  They 
begin  their  ablutions  at  the  elbow,  instead  of  the  end 
of  the  finger,  as  Is  custoir.aiy  with  the  Turks  ;  they 
think  themselves  defiled  by  the  touch  of  strangers;  and, 
contrary  to  the  general  practice  of  the  East,  neither  eat 
nor  drink  out  of  a  vessel  which  has  been  used  by  a  per 
son  not  of  their  sect,  nor  will  they  even  sit  with  such  at 
the  same  tabic. 

These  doctrines  and  customs,  by  separating  llie  Mo- 
toualls  from  their  neighbours,  hare  rendered  them  a 
distinct  society.  It  is  said  they  ha\c  long  existed  aj 
a  nation  in  this  country,  though  their  name  has  iicver 
been  mentioued  by  any  European  writer  la-foro  the 
1 8th  rentury  ;  it  is  not  even  to  be  found  in  the  maps 
of  D’Anville  ;  Ea  Roque,  who  left  their  country  not 
a  hundred  vears  ago,  gives  them  the  name  of  Ame- 
dicus.  Re  this  as'it  may,  in  the  later  time^  their  war-, 
robberies,  successes,  and  various  changes  of  fortune, 
have  n-ndcred  them  of  consequence  in  Syria.  Till  about 
the  middle  of  this  century,  they  only  po^ves-ed  Halbcc 
their  capital,  and  a  few  places  in  the  valley,  and  Anti- 
Eebaiion,  which  xcins  to  have  been  their  oiigiiial 
3  N  country. 
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Motoualis.  country.  At  that  period  we  find  them  under  a  like 
Motto,  government  with  the  Druzes,  that  is  to  say,  under 
»  a  number  of  Sliaiks,  tvith  one  principal  chief  of  the 
family  of  Harfousli.  After  the  year  1750  they  esta¬ 
blished  themselves  among  the  heights  of  Bekaa,  and 
got  footing  in  Lebanon,  where  they  obtained  lands 
belonging  to  the  Maronites,  almost  as  far  as  Besharral. 
They  even  incommoded  them  so  much  by  their  ravages, 
as  to  oblige  the  emir  Yousef  to  attack  them  Avlth  open 
force  and  expel  them  j  but  on  the  other  side,  they 
advanced  along  the  river  even  to  the  neighbourhood 
of  Sour  (Tyre).  In  this  situation,  Shalk  Daher  had 
the  address,  in  1 760,  to  attach  them  to  his  party.— 
The  pachas  of  Saide  and  Damascus  claimed  tributes, 
Avhich  they  had  neglected  paying,  and  complained  of 
several  robberies  committed  on  their  subjects  by  the 
Motoualls  j  they  were  desirous  of  chastising  them  j 
but  this  vengeance  was  neither  cei'tain  nor  easy. 
Daher  interposed  ;  and  by  becoming  security  for  the 
tribute,  and  promising  to  prevent  any  depredations, 
acquired  allies  who  were  able,  as  it  is  said,  to  arm 
10,000  horsemen,  all  resolute  and  formidable  troops. 
Shortly  after  they  took  possession  of  Sour,  and  made 
this  village  their  principal  sea  port.  In  1771  they 
Avere  of  great  service  to  Ali  Bey  and  Daher  against 
the  Ottomans.  But  Emir  Yousef  having  in  their  ab¬ 
sence  armed  the  Druzes,  ravaged  their  country.  He 
was  besieging  the  castle  of  Djezln,  Avhon  the  Motoualis, 
returning  from  Damascus,  received  intelligence  of 
this  Invasion.  At  the  relation  of  the  barbarities  com¬ 
mitted  by  the  Druzes,  an  advanced  corps,  of  only 
500  men,  Avere  so  enraged,  that  they  immediately 
rushed  forward  against  the  enemy,  determined  to  perish 
in  taking  vengeance.  But  the  sijrprise  and  confusion 
they  occasioned,  and  the  discord  which  reigned  be¬ 
tween  the  two  factions  of  Mansour  and  Yousef,  so 
much  favoured  this  desperate  attack,  that  the  whole 
army,  consisting  of  25,000  men,  Avas  completely  over¬ 
thrown. 

In  the  following  year,  the  affairs  of  Daher  taking 
a  favourable  turn,  the  zeal  of  the  Motoualis  cooled  to¬ 
wards  him,  and  they  finally  abandoned  him  in  the  ca¬ 
tastrophe  in  which  he  lost  his  life.  But  they  have 
suffered  for  their  imprudence  under  the  administration 
of  the  pacha  Avho  succeeded  him.  Since  the  year 
1777,  Djezzar,  master  of  Acre  and  Saide,  has  inces¬ 
santly  laboured  to  destroy  them.  His  persecution  for¬ 
ced  them  in  1784  to  a  reconciliation  with  the  Druzes, 
and  to  enter  into  an  alliance  Avith  the  emir  Yousef. 
Though  reduced  to  less  than  700  armed  men,  they 
did  more  in  that  campaign  than  15,000  or  20,000 
Druzes  and  Maronites  assembled  at  Dair-el  Kamar. 
They  alone  took  the  strong  fortress  of  Mar-Djebaa, 
and  put  to  the  SAVord  50  or  60  Epirots  who  defended 
it.  But  the  misunderstanding  which  prevailed  among 
the  chiefs  of  the  Druzes  havinc:  rendered  abortive  all 
their  operations,  the  pacha  has  obtained  possession  of 
the  whole  valley,  and  the  city  of  Balbec  itself.  At 
this  period  not  more  than  500  families  of  the  Motoualis 
remained,  Avho  took  refuge  in  Anti-Lebanon,  and 
the  Lebanon  of  the  Maronites  j  and,  driv'en  as  they 
now  are  from  their  native  soil,  it  is  probable  they  Avlil 
be  totally  annihilated,  and  even  their  veiy  iiame  become 
extinct. 

MOTTO,  in  armoury,  a  short  sentence  or  phrase, 


carried  in  a  scroll,  generally  under,  but  sometimes  over  Motto 
the  arms :  sometimes  alluding  to  the  bearing,  some-  0 
times  to  the  name  of  the  bearer,  and  sometimes  con-  Moufet. 
taining  Avhatever  pleases  the  fancy  of  the  deviser.  y— . 

MOVEABLE,  in  general,  denotes  any  thing  ca¬ 
pable  of  being  moved. 

Moveable  Feasts,  are  such  as  are  not  always  held 
on  the  same  day  of  the  year  or  month  j  though  they  be 
on  the  same  day  of  the  Aveek.  See  Feasts. 

Thus,  Easter  is  a  moveable  fea.st,  being  altt'ays  held 
on  the  Sunday  Avliich  falls  upon  or  next  after  the  first 
full  moon  folloAving  the  21st  of  March. 

All  the  other  moveable  feasts  folloAV  Easter,  i.  e.  they 
keep  their  distance  from  it  5  so  that  they  are  fixed  with 
respect  thereto. 

Such  are  Septuageslma,  Sexageslma,  Ash  Wednes¬ 
day,  Ascension  day,  Pentecost,  Trinity  Sunday,  &e- 
Avhich  see  under  their  proper  articles,  Septuagesima, 

&c. 

Moveable  Subject,  in  Law,  any  thing  that  moves 
itself,  or  can  be  moved  j  in  contradistinction  to  immove¬ 
able  or  heritable  subjects,  as  lands,  houses,  &.c. 

MOVEMENT,  Motion,  a  term  frequently  used  in 
the  Same  sense  with  automaton. 

The  most  usual  movements  for  keeping  time  are 
Avatches  and  clocks :  the  first  are  such  as  show  the  parts 
of  time,  and  are  portable  in  the  pocket  5  the  second, 
such  as  publish  it  by  sounds,  and  are  fixed  as  furniture. 

See  Horology. 

Movement,  in  its  popular  use  umong  us,  signifies 
all  the  inner  works  of  a  Avatch,  clock,  or  other  engine, 

Avhich  move,  and  by  that  motion  carry  on  the  design  of 
the  instrument. 

The  movement  of  a  clock  or  Avatch  is  the  inside,  or 
that  part  Avblch  measures  the  time,  strikes,  &c.  exclu¬ 
sive  of  the  frame,  case,  dial  plate,  &c. 

The  parts  common  to  both  of  these  movements  are, 
the  main-spring,  Avith  its  appurtenances  j  lying  in  the 
spring  box,  and  in  the  middle  thereof  lapping  about 
the  spring-arbor,  to  Avbich  one  end  of  it  is  fastened. 

A-top  of  tbe  spring-arbor  is  the  endless  screw  and  its 
Avheel;  but  in  spring-clocks,  this  is  a  ratchet-Avheel  with 
its  click,  that  stops  it.  That  which  the  main-spring  - 
draws,  and  round  which  the  chain  or  string  is  Avrapped, 
is  called  the  jasy;  this  is  ordinarily  taper  j  in  large 
Avorks,  going  Avith  Aveights,  it  is  cylindrical,  and  called 
the  barrel.  The  small  teeth  at  the  bottom  of  tbe  fusy 
or  barrel,  Avhich  stop  it  in  winding  up,  is  called  the 
ratchet  i  and  that  Avhich  stops  it  when  wound  up,  and 
is  for  that  end  driven  up  by  the  spring,  the  garde-gut. 

The  Avheels  are  various :  the  parts  of  a  Avheel  are,  tbe 
hoop  or  rim,  the  teeth,  the  cross  and  the  collet  or 
piece  of  brass  soldered  on  tbe  arbor  or  spindle  Avhereon 
the  Avheel  is  rivetted.  The  little  wheels  playing  in  the 
teeth  of  the  larger  are  called  pinions  ;  and  their  teeth, 
which  are  4,  5,  6,  8,  &c.  are  called  leves ;  the  ends  of 
the  spindle  are  called  pivots;  and  the  guttered  Avheel, 

Avith  iron  spikes  at  bottom,  wherein  the  line  of  ordi¬ 
nary  clocks  runs,  the  pidlaj.  We  need  not  say  any 
thing  of  tbe  hand,  scrcAVs,  Avedges,  stops,  &c.  See 
Wheel,  Fusy,  &c. 

Ferpvtual  Movement.  See  Verpetual  Motion. 

MOUFET,  Thomas,  a  celebrated  English  physi¬ 
cian,  Avas  born  at  London,  and  practised  medicine 
Avith  great  reputation.  Towards  the  latter  end  of  his 

life 
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Moiifet  life  he  retired  to  the  country,  and  died  about  the  year 
II  1600.  Tills  physician  is  known  by  a  work  which  was 
Moults,  (jegun  by  Edward  Wotton,  and  printed  at  London  in 
*  1634,  folio,  witli  the  title  of  Theatrum  Inscclot'um.  A 

translation  of  it  into  English  was  published  at  Loudon 
in  1658  folio.  Martin  Lister  gives  a  very  unfavour¬ 
able  opinion  of  this  book  ;  “  As  Moufet  (says  he) 

made  use  of  Wotton,  Gesner,  &c.  an  excellent  work 
might  have  been  expected  from  him  ;  and  yet  his  Thea- 
trinn  is  full  of  confusion,  and  he  has  made  a  very  bad 
use  of  the  materials  with  which  these  authors  have  fur¬ 
nished  him.  He  is  ignorant  of  the  subject  of  which  he 
treats,  and  his  manner  of  expression  is  altogether  bar¬ 
barous.  Besides  this,  he  is  extremely  arrogant,  to  say 
no  worse  j  for  though  he  has  copied  Aldrovandus  in  in¬ 
numerable  places,  he  never  once  mentions  his  name.” 
But  Lay  thinks  that  Lister,  by  expressing  himtelf  in  this 
manner,  has  not  done  justice  to  Moufet  4  and  he  main¬ 
tains  that  the  latter  has  rendered  an  essential  service  to 
the  republic  of  letters. 

MOUG-DEN,  or  Chen- YANG  ;  a  city  of  Chinese 
Tartary,  and  capital  of  the  country  of  the  Mantebews 
or  Eastern  Tartars.  These  people  have  been  at  great 
pains  to  ornament  it  with  several  public  edifices,  and 
to  provide  it  with  magazines  of  arms  and  storehouses. 
Thev  consider  it  as  the  principal  place  of  their  nation  ; 
and  since  China  has  been  under  their  dominion,  they 
have  established  the  same  tribunals  here  as  at  Peking, 
excepting  that  called  Lii-pmt :  these  tribunals  are  com¬ 
posed  of  Tartars  only  j  their  determination  is  final  j 
and  in  all  their  acts  they  use  the  Tartar  characters  and 
language.  The  city  is  built  on  an  eminence  \  a  num¬ 
ber  of  rivers  add  much  to  the  fertility  of  the  surround¬ 
ing  country.  It  may  be  considered  as  a  double  city, 
of  which  one  is  enclosed  within  the  other  ;  the  interior 
contains  the  emperor’s  palace,  hotels  of  the  principal 
mandarins,  sovereign  courts,  and  the  dlfi’erent  tribu¬ 
nals  j  the  exterior  is  inhabited  by  the  common  people, 
tradesmen,  and  all  those  who  by  their  employments 
or  professions  are  not  obliged  to  lodge  in  the  interior. 
The  latter  is  almost  a  league  in  circumference  ;  and  the 
walls  which  enclose  both  are  more  than  three  leagues 
round  :  these  walls  were  entirely  rebuilt  in  1631,  and 
repaired  several  times  under  the  reign  of  Kang-hi. 

MOULD,  or  Mold,  in  the  mechanic  arts,  &c.  a 
cavity  artificially  cut,  with  a  design  to  give  its  form  or 
impression  to  some  softer  matter  applied  therein.  Moulds 
are  implements  of  great  use  in  sculpture,  foundei-y,  &c. 
The  workmen  employed  in  melting  the  mineral  or 
metallic  ore  dug  out  of  mines,  have  their  several  moulds 
to  receive  the  melted  metal  as  it  comes  out  of  the  fur¬ 
nace  •,  but  these  are  different  according  to  the  diversity 
of  metals  and  woiks.  In  gold  mines,  they  have  moulds 
for  ingots  ■,  in  silver  mines,  for  bars  j  in  copper  and 
lead  mines,  for  pigs  or  salmons  •,  in  tin  mines,  for  pigs 
and  ingots  ;  and  in  iron  mines,  for  sows,  chimney  backs, 
anvils,  caldrons,  ])ots,  and  other  large  utensils  and  mer¬ 
chandises  of  iron  j  which  are  here  cast,  as  it  were,  at 
first  hand. 

Moulds  of  founders  of  largo  works,  as  statues,  bells, 
guns,  and  other  brizen  works,  are  of  wsix,  supported 
within-side  by  what  we  call  a  core,  and  covered  witli- 
outside  with  a  cape  or  case.  It  is  in  the  space  which 
the  wax  took  up,  which  is  afterwards  melted  away  to 
leave  it  free,  that  the  liquid  metal  runs,  and  the  work 


is  formed  ;  being  carried  thither  through  a  great  nnm-  Jfould*. 
ber  of  little  canals,  which  cover  the  whole  mould.  See  — y— - 
Founder Y. 

Moulds  of  moneyers  are  frames  full  of  sand,  where¬ 
in  the  plates  of  metal  are  cast  that  are  to  serve  for  the 
striking  of  species  of  gold  and  silver.  See  Coining. 

A  sort  of  concave  moulds  made  of  clay,  having 
within  them  the  figures  and  inscriptions  of  ancient 
Roman  coins,  are  found  in  many  parts  of  England,  and 
supposed  to  have  been  used  for  the  casting  of  money. 

Mr  Baker  having  been  favoured  with  a  sight  of  some 
of  these  moulds  found  In  Shropshire,  bearing  the  same 
types  and  inscriptions  with  some  of  the  Roman  coins, 
gave  an  account  of  them  to  the  Royal  Society.  They 
w'ere  found  in  digging  of  sand,  at  a  place  called  Ryton 
in  Shropshire,  about  a  mile  from  the  great  Watling- 
street  road.  They  are  all  of  the  size  of  the  Roman  de¬ 
narius,  and  of  little  more  than  the  thickness  of  oui 
halfpenny.  They  are  made  of  a  smooth  pot  or  brick 
clay,  which  seems  to  have  been  first  well  cleansed  from 
dirt  and  sand,  and  well  beaten  or  kneaded,  to  render  it 
fit  for  taking  a  fair  impression.  There  were  a  great 
many  of  them  found  together,  and  there  are  of  then: 
not  unfrequently  found  In  Yorkshire;  but  they  do  not 
seem  to  have  been  met  W'lth  in  any  other  kingdom,  ex¬ 
cept  that  some  have  been  said  to  be  once  found  at 
Lyons.  They  have  been  sometimes  found  in  great 
numbers  joined  together  side  by  side,  on  one  flat  piece 
of  clay,  as  if  intended  for  the  casting  of  a  great  num¬ 
ber  of  coins  at  once  ;  and  both  these,  and  all  the  others 
that  have  been  found,  seem  to  have  been  of  the  emj)e- 
ror  Severus.  They  are  sometimes  found  imprc.ssed  on 
both  sides,  and  some  have  the  head  of  Severus  on  one 
side  and  some  well  known  reverse  of  his  on  the  other. 

They  seem  plainly  to  have  been  intended  for  the  coin¬ 
age  of  money,  though  it  is  not  easy  to  say  in  what 
manner  they  can  have  been  employed  for  that  purpo.-c, 
especially  those  which  have  impressions  on  both  side.s, 
unless  it  may  be  supposed  that  they  coined  two  pieces 
at  the  same  time  by  the  help  of  three  moulds,  of  which 
this  wiis  to  be  the  middle  one.  If  by  disposing  these 
into  some  sort  of  Iron  frame  or  case,  as  our  letter- 
founders  do  the  brass  moulds  for  casting  their  types,  the 
melted  metal  could  be  easily  poured  into  them,  it  would 
certainly  be  a  very  easy  method  of  coining,  as  such 
moulds  require  little  time  or  expence  to  mike,  and 
therefore  might  be  supplied  with  new  ones  as  often  as 
they  happen  to  break. 

These  moulds  seem  to  have  been  burnt  or  baked 
sufficiently  to  make  them  hard  ;  but  not  so  as  to  ren¬ 
der  them  porous  like  our  bricks,  whereby  they  would 
have  lost  their  smooth  and  even  surface,  which  in  these 
is  plainly  so  close,  that  whatever  metal  should  be  form¬ 
ed  in  them  would  have  no  apimaranee  like  the  sand- 
holes  by  which  counterfeit  coins  and  metals  are  iisualK 
detected. 

Moui.ds  of  founders  of  small  wwrks  are  like  the 
frames  of  coiners :  it  is  in  these  fniines,  which  arc 
likewise  filled  with  .sand,  that  their  seieral  works  are 
fashioimd  ;  into  which,  when  the  two  frames  of  which 
the  mould  is  comi)<*scd,  are  n-joined,  the  melted  bra-- 
is  run. 

Moulds  of  Utter-founder-;  are  parly  of  steel  and 
partly  of  wooil.  The  wood,  properly  speaking,  seric 
only  to  cover  the  real  mould  which  is  within,  and  to 

3  N  2  prev<  nt 


M  O  U  [  468  ]  M  O  U 


Moulds,  prevent  the  workman,  who  holds  It  In  his  liand,  from 
being  incommoded  by  the  heat  of  the  melted  metal. 
Only  one  letter  or  type  can  be  formed  at  once  In  each 
mould.  See  Letter  Foundery. 

Moulds,  in  the  manufacture  of  paper,  are  little 
frames  composed  of  several  brass  or  Iron  wires,  fasten¬ 
ed  together  by  another  wire  still  finer.  Each  mould  is 
of  the  bigness  of  the  sheet  of  paper  to  be  made,  and  has 
a  rim  or  led<re  of  wood  to  which  the  wires  are  lastened. 
These  moulds  are  more  usually  called  frames  or  forms. 
See  PjPER-Making. 

Moulds,  with  furnace  and  crucible  makers,  are  made 
of  wood,  of  the  same  form  with  the  crucibles  j  tliat  is, 
in  form  of  a  truncated  cone  :  they  have  handles  of  wood 
to  hold  and  turn  them  wltli,  when  being  covered  with 
tlie  earth,  the  workman  has  a  mind  to  round  or  flatten 
his  vessel. 

Moulds  for  leaden  bullets  are  little  Iron  i)incei'3, 
each  of  wliose  branches  terminates  in  a  hemispherical 
concave,  which  when  shut  from  an  entire  sphere.  In 
the  lips  or  sides  where  the  branches  meet  is  a  little  jet 
'  or  hole,  through  which  the  melted  lead  is  conveyed. 

L'lboratorij  MouLD^ara  made  of  Avood,  for  filling 
and  driving  all  sorts  of  rockets  and  cartridges,  &c. 

Glwzitrs  Moulds.  The  glaziers  have  tw'o  kinds  of 
'  moulds,  both  serving  to  cast  their  lead  :  in  the  one  they 

cast  the  lead  into  long  rods  or  canes  fit  to  be  drawn 
through  the  vice,  and  the  grooves,  formed  therein  j  this 
they  sometimes  call  Ingot-mould.  In  the  other,  they 
mould  those  little  pieces  of  lead  a  line  thick  and  two 
lines  broad,  fastened  to  the  iron  bars.  These  may  be 
also  cast  in  the  vice. 

Goldsmiths  Moulds.  The  goldsmiths  use  the  bones 
of  the  cnttlc  fish  to  make  moulds  for  their  small  works  j 
which  tlicy  do  by  pressing  the  pattern  bct\veen  two 
bone.s,  and  leaving  a  jet  or  hole  to  convey  the  metal 
through,  after  the  pattern  has  been  taken  out. 

IMould,  among  n>asons,  is  a  piece  of  hard  wood  or 
iron  hollowed  within  side,  answerable  to  the  contours  of 
the  mouldings  or  cornices,  &c.  to  be  formed.  This  is 
otlierw'ise  colilx  r. 

Moulds,  among  plumbers,  are  the  tables  on  which 
tbev  cast  sheets  of  lead.  These  they  sometimes  call 
simply  tables.  Besides  which  they  have  other  real 
moulds,  wherewith  they  cast  pipes  without  soldering. 
•See  each  described  under  Plujjbery. 

Moulds,  among  tbe  glass  gTinders,  are  wooden 
frames,  whereon  they  make  the  tubes  wherewith  they 
fit  their  perspectives,  telescopes,  and  other  optic  ma¬ 
chines.  These  mould-s  are  cylinders,  of  a  length  and 
diameter  according  to  the  use  they  are  to  be  applied  to, 
l;ut  always  thicker  at  one  end  than  the  other,  to  facili¬ 
tate  tile  sliding.  The  tubes  made  on  these  moulds  are 
of  two  kinds  ;  the  one  simply  of  pasteboard  and  paper  ; 
>  the  other  of  thin  leaves  of  woo<l  joined  to  the  paste¬ 

board.  To  make  these  tubes  to  draw  out,  only  the  last 
or  innermost  is  formed  on  the  mould  ;  each  tube  made 
afterwards  serving  as  a  mould  to  that  wdiich  is  to  go 
over  it,  but  without  taking  out  the  mould  from  the  first. 
See  Grinding. 

Moui.DS  used  in  basket-making  are  very  simple,  con¬ 
sisting  ordinarily  of  a  willow  or  osier  turned  or  bent  in¬ 
to  an  oval,  circle,  square,  or  other  figure,  according  to 
the  baskets,  panniers,  hampers,  and  other  utensils  in¬ 
tended.  On  these  moulds  they  make,  or  more  properly 


measure  all  their  W'ork  j  and  accordingly  they  have  Moulds 
them  of  all  sizes,  shapes,  &c.  II 

Mould,  in  ship-building,  a  thin  flexible  piece  pf 
timber,  used  by  shipwrights  as  a  pattern  whereby  to 
form  the  difierent  curves  of  thetimbeis,  and  other  com¬ 
passing  pieces  in  a  ship’s  frame;  'I'here  are  two  sorts 
of  these,  viz.  the  bend  mould  and  hollow  mould  ;  the 
former  of  these  determines  the  convexity  of  the  timbers, 
and  the  latter  their  concavity  on  the  outside,  where  they' 
approach  the  heel,  particulai'ly  tow'ards  the  extremities 
of  the  vessel.  The  figure  given  to  tiie  timbers  by  this 
pattern  is  called  their  bevelling. 

Moulds,  among  tallow'  chandlers,  are  of  tw'o  kinds  :  , 

the  first  for  the  common  dipped  candles,  being  the  ves¬ 
sel  wherein  the  melted  tallow'  is  disposed,  and  tlie  wick 
dipped.  This  is  of  wood,  of  a  triangular  form,  and 
supporte(bon  one  of  its  angles  ;  so  that  it  has  an  open¬ 
ing  of  near  a  foot  a-top :  the  other,  used  in  the  fabric 
of  mould  candles,  is  of  brass,  pewter,  or  tin. — Here 
each  candle  has  its  several  mould.  See  Candle. 

Moui.D,  among  gold-beaters,  a  certain  number  of 
leaves  of  vellum  or  pieces  of  gut,  cut  square  of  a  cer¬ 
tain  size,  and  laid  over  one  another,  between,  which 
tliey  put  the  leaves  of  gold  and  silver  which  they  beat 
on  the  marble  with  the  hammer.  See  Gold  Leaf. 

They  ha^•e  four  kinds  of  monlds  •,  two  whereof  are  of 
vellum  and  two  of  gut  •,  the  smallest  of  those  of  vel¬ 
lum  consists  of  40  or  50  leaves  •,  the  largest  contains 
100:  for  the  others,  each  contains  500  leaves.  The 
moulds  have  all  their  several  cases,  consisting  of  two 
pieces  of  parchment,  serving  to  keep  the  leaves  of  the 
mould  in  their  place,  and  prevent  their  being  disorder¬ 
ed  In  beating. 

Mould,  in  Agriculture,  a  general  name  for  the  soft 
earthy  substance  with  which  the  diy  land  is  generally 
covered,  and  in  which  all  kinds  of  vegetables  take  root 
and  grow.  It  is  far  from  being  an  homogeneous  sub¬ 
stance  •,  being  composed  of  decayed  animal  and  vege¬ 
table  matters,  along  with  calcareous,  argillaceous,  and 
siliceous  earths,  mixed  together  In  various  proportions, 
and  with  the  difierent  dtgi'ees  of  moisture,  constituting 
every  variety  of  Soil. 

MOUJjDINESS,  Is  a  white  down  or  lanugo,  whicli 
is  jHoduced  on  the  surface  of  animal  or  vegetable  mat¬ 
ters  in  a  state  of  putrefaction  j  and  which  viewed 
through  a  microscope  appears  like  a  kind  of  meadow, 
out  of  which  arise  herbs  and  flow’ers.  See  Mucor, 
Botany  Index. 

MOULDING,  any  tiling  cast  in  a  mould,  or  that 
seems  to  have  been  so,  though  in  reality  it  were  cut 
with  a  chisel  or  the  axe. 

Mouldings,  in  project urcs  beyond  the 

naked  wall,  column,  wainscot,  &c.  the  assemblage  of 
which  forms  corniches,  door  cases,  and  other  decora¬ 
tions  of  Architecture.  See  that  article. 

MOULINET  is  used  in  Mcchaeiics,  to  signify  a 
roller,  which  being  crossed  with  two  levers,  is  usually 
applied  to  cranes,  capstans,  and  other  sorts  of  engines 
of  the  like  nature  to  draw  ropes,  heave  up  stones, 

&c. 

Moulinet  is  also  a  kind  of  turnstile  or  wooden 
cross,  which  turns  horizonlally  upon  a  slake  fixed  in 
the  ground  •,  usually  placed  in  passages  to  keep  out 
horses,  and  to  oblige  passengers  to  go  and  come  one  liy 
line.  These  raoulinets  are  often  set  near  the  outworks 

of 
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MouUnet  of  fortified  places  at  tlie  sides  of  the  barriers,  tbroiigli 
II  which  people  pass  on  foot. 

MouutaJa.  MOULINS,  a  town  of  France,  in  the  department 
’  ofAllier,  and  containing  about  ij,2GO  inhabitants  in 
i8oo.  The  houses  of  the  Cliartreux,  and  that  of  the 
Visitation,  are  magnificent.  It  has  a  considerable  trade 
in  cutlery  ware,  and  is  seated  on  the  river  Allier,  in  a 
pleasant  fertile  plain,  almost  in  the  middle  of  France, 
miles  south  of  Nevers,  and  55  north  of  Clermont. 
E.  Loner.  3.  25.  N.  Jiat.  46.  34. 

MOULTON,  North,  a  town  of  I)evo*iishire,  on  the 
river  iVToul. 

Moolton',  South,  on  the  same  stream,  182  miles 
from  Imndon.  This,  as  well  as  tlie  former,  was 
anciently  roval  demesne.  It  sent  members  to  parlia¬ 
ment  in  the  reign  of  Edward  1.  consists  of  a  mayor,  i8 
capital  burgesses,  a  recorder,  town  clerk,  and  2  Ser¬ 
jeants  at  mace.  Its  chief  manufactures  are  serges, 
shalloons,  and  felts  ;  and  a  consitferable  market  for 
wool. 

MOULTING,  or  Moi.TIN’G,  the  falling  oft'  or 
change  of  hair,  feathers,  skins,  horns,  or  other  parts  of 
animals,  happening  in  some  annually,  in  others  only  at 
certain  stages  of  life. 

The  generality  of  animals  moult  in  the  spring.  The 
moulting  of  a  hawk  is  called  nwwing.  The  moulting 
of  a  deer  is  the  quitting  of  his  horns  in  February  or 
March.  The  moulting  of  a  serpent  is  the  putting  oft' 
his  skin.  See  Exuviae. 

MOUND,  a  term  used  for  a  bank  or  rampart,  or 
other  fence,  pai-ticularly  that  of  earth. 

Mound,  in  Heraldry,  a  ball  or  globe  with  a  cross 
upou  it,  such  as  our  kings  are  usually  drawn  with, 
holding  it  in  their  left  hand,  as  they  do  the  sceptre  in 
the  right. 

MOUNT,  an  elevation  of  earth,  called  also  moun¬ 
tain.  See  Mount.vin. 

Moust  Edgccumbe,  a  prodigious  high  peak,  at  the 
entrance  of  Cook’s  strait,  in  New  Zealand,  on  the  west 
side.  Its  height  is  supposed  not  to  be  much  inferior  to 
that  of  the  Peak  of  Teiierift'e. 

MouyT  Sorrel,  a  town  in  Leicestershire,  so  named 
from  a  high  mount  or  solid  rock  adjoining  to  the  town, 
of  a  dusky  red  or  sorrel-coloured  stone,  extremely  hard. 
Of  rough  stones  hewn  out  of  this  rock  the  town  is 
built.  It  was  noted  formerly  for  its  castle,  and  is  seat¬ 
ed  on  the  river  Stour,  over  which  there  is  a  bridge.  It 
is  20  miles  south-east  by  south  of  Derby,  and  105 
north-west  bv  north  of  London.  It  contained  1502  in¬ 
habitants  in  18 II.  AV.  liOiig.  1.9.  N.  l.at.  52.45. 

MoOSTS  oJ  Piety,  certain  funds  or  establishments  in 
Italy,  where  money  is  lent  out  on  some  small  security. 
There  were  also  mounts  of  pi<  ty  in  England,  raised  by 
contribution  for  the  benefit  of  people  ruined  by  the  ex¬ 
tortions  of  the  Jews. 

MOUNTAIN  (.Uo/«),  a  considerable  eminence  of 
land,  elevated  above  the  .surrounding  country  :  It  is 
commonly  full  of  inequalities,  cavities  more  or  less  ex¬ 
posed,  and  strata  uncovered.  For  the  natural  history 
of  mountains,  see  Mountain,  GroLOCY  Index. 


Attraction  of  }U>vstaiss.  This  is  a  late  discovery,  .Vouniain-. 
and  a  very  considerable  confirmation  of  Sir  Isaac  New-  — v— ^ 
ton’s  theory  of  universal  gravity.  According  to  the 
Newtonian  sv-stem,  an  attractive  power  is  not  only 
exerted  between  those  large  masses  of  matter  which 
constitute  the  sun  and  planets,  hut  likewise  between 
all  comparatively  smaller  bodies,  and  even  between  the 
smallest  particles  of  which  they  arc  composed.  A- 
grceably  to  this  hypothesis,  a  heavy  body,  which  ought 
to  gravitate  or  tend  toward  the  centre  of  the  earth,  in 
a  direction  perpendicular  to  its  surface,  supposing  the 
said  surface  to  be  perfectly  even  and  spherical,  ought 
likeivise,  though  in  a  less  degree,  to  be  attracted  and 
tend  towards  a  mountain  placed  on  the  earth’s  sur¬ 
face  ;  so  that  a  plumb  line,  for  instance,  of  a  quadrant, 
hanging  in  the  neighbourhood  of  such  a  mountaiB, 
ought  to  be  drawn  from  a  perpendicular  situation,  in 
consequence  of  the  attractive  power  of  the  quantity  of 
matter  of  which  it  is  composed  acting  in  a  direction  dif¬ 
ferent  from  that  exerted  by  the  whole  mass  of  matter  in 
the  earth,  and  with  a  proportionably  inferior  degree  of 
force. 

Though  Sir  Isaac  Newton  had  long  ago  hinted  at  an 
experiment  of  this  kind,  and  had  remarked,  that  “  a 
mountain  of  an  hemispherical  figure,  three  miles  higli 
and  six  broad,  would  not,  by  its  atttaction,  draw  the 
plumb  line  two  minutes  out  of  the  perpendicular  (e) 
vet  no  attempt  to  ascertain  this  nratter  by  actual  expe¬ 
riment  was  made  till  about  the  year  1738;  when  the 
French  academicians,  particularly  Messrs  Bouguer  and 
Condaraine,  who  were  sent  to  Peru  to  measiu’e  a  de¬ 
gree  under  the  equator,  attempted  to  discover  the  at¬ 
tractive  power  of  Chimborazo,  a  mountain  in  the  pro¬ 
vince  of  Quito.  According  to  their  observations,  which 
were  however  made  under  circumstances  by  no  means 
favourable  to  an  accurate  solution  of  so  nice  and  dii- 
ficult  a  problem,  the  mountain  Chimborazo  exertee!  an 
attraction  equal  to  eight  seconds.  Though  this  experi¬ 
ment  was  not  perhaps  sufficient  to  prove  satisfactorily 
even  the  reality  of  an  attraction,  much  less  the  precl‘e 
quantity  of  it  j  yet  it  does  not  appear  that  any  steps  Iiad 
been  since  taken  to  repeat  it. 

Through  the  munificence  of  his  Britannic  maje.sty, 
the  Royal  Society  were  enabled  to  undertake  the  exe¬ 
cution  of  this  delicate  ami  important  experiment  ;  the 
astronomer  roval  was  chosen  to  conduct  it.  jVfter  va¬ 
rious  inquiries,  the  mountain  Schehallien,  situated  near¬ 
ly  in  the  centre  of  Scotland,  was  pitched  upon  as  thi 
mjjst  proper  for  the  purpose  that  could  be  lound  in  this 
island.  'I'hc  observations  were  made  by  taking  the  me¬ 
ridian  zenith  distances  of  difl’erent  fixed  stars,  near  the 
zenith,  by  means  of  a  zenith  sector  of  ten  feet  radius  •, 
first  on  the  south,  and  afterwards  on  the  north  side  of 
the  hill,  the  greatest  length  of  which  extended  in  an 
east  and  west  ilireetion. 

It  is  evident,  that  if  the  mass  of  matter  in  the  liill 
exi  rtid  anv  seu'ible  attraction,  it  would  cause  the 
)>lumb-line  of  tlies  sector,  through  which  an  observer 
\  iewed  a  star  in  the  meridian,  to  di  viatc  from  its  per- 
pendieulur  situation,  and  would  attract  it  contrariwise  at 

the 


(f.)  By  a  very  easy  calculation  it  is  found  that  sucli  a  mountain  would  attract  the  plumb  line  l'  18''  from  the 
perpendicular. 
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Moutiialns.the  two  stations,  thereby  doubling  tlie  eflect.  On  the 
south  side  the  plummet  M'ould  be  drawn  to  the  north¬ 
ward  by  the  attractive  power  of  the  hill  placed  to  the 
northward  of  it:  and  on  the  north  side,  a  contrary  and 
equal  deflection  of  the  plumb  line  would  take  place  in 
consequence  of  the  attraction  of  the  hill,  now  to  the 
southward  of  it.  The  apparent  zenith  distances  of 
the  stars  would  be  affected  contrariwise  ;  those  being 
increased  at  the  one  station  which  were  diminished  at 
the  other :  and  the  correspondent  quantities  of  the 
deflection  ot  the  plumb  line  would  give  tlie  observer 
the  sum  of  the  contrary  attractions  of  the  hill,  acting 
on  the  plummet  at  the  two  stations  j  the  half  of  which 
will  of  course  indicate  the  attractive  power  of  the  hill. 

The  various  operations  requisite  for  this  experiment 
lasted  about  four  months  ;  and  from  them  it  appears 
that  the  sum  of  the  two  contrary  attractions  of  the 
mountain  Schehalllen,  in  the  two  temporary  observa¬ 
tions  which  were  successively  fixed  half  way  up  the  hill 
(where  the  effect  of  its  attraction  would  be  greatest), 
was  equal  to  — From  a  rough  computation, 

founded  on  the  known  law  of  gravitation,  and  on  an 
assumption  that  the  density  of  the  hill  is  equal  to  the 
mean  density  of  the  earth,  it  appears  that  the  attraction 
of  the  hill  should  amount  to  about  the  double  of  this 
quantity.  From  thence  it  was  infen’ed  that  the  density 
of  the  hill  is  only  about  half  the  mean  density  of  the 
earth.  It  does  not  appear,  however,  that  the  moun¬ 
tain  Schehallien  has  ever  been  a  volcano,  or  is  hollow; 
as  it  is  extremely  solid  and  dense,  and  seemingly  com¬ 
posed  of  an  entire  rock. 

Tlie  inferences  drawn  from  these  experiments  may 
be  reduced  to  the  following  : 

“  I.  It  appears,  that  the  mountain  Schehalllen  ex¬ 
erts  a  sensible  attraction  ;  therefore,  from  the  rules  of 
philosophizing,  we  are  to  conclude,  that  every  moun¬ 
tain,  and  indeed  every  particle  of  the  earth,  is  endued 
with  the  same  property,  in  proportion  to  its  quantity  of 
matter. 

“  2.  The  law  of  the  variation  of  this  force,  in  tlie 
inverse  ratio  of  the  squares  of  the  distances,  as  laid 
down  by  Sir  Isaac  Newton,  is  also  confirmed  by  this 
experiment.  For  if  the  force  of  attraction  of  the  hill 
had  been  only  to  that  of  the  eartli,  as  tiie  matter  in  the 
liill  to  that  ot  the  earth,  and  had  not  been  greatly  in¬ 
creased  by  tiic  near  approach  J.o  its  centre,  the  attrac¬ 
tion  thereof  must  have  been  wholly  Insensible.  Cut 
now,  by  only  sujiposlng  the  mean  density  of  the  earth 
to  be  double  to  that  of  the  hill,  which  seems  very  pro¬ 
bable  from  other  considerations,  the  attraction  of  the 
hill  will  be  reconciled  to  the  general  law  of  the  varia¬ 
tion  of  attraction  in  the  Inverse  duplicate  ratio  of  the 
distances,  as  deduced  by  Sir  Isaac  Newton  from  the 
comparison  of  the  motion  of  the  heavenly  bodies  v;ith 
the  force  of  gravity  at  the  surface  of  the  eaith  ;  and  the 
analogy  of  nature  rvill  be  preserved. 

“  3.  We  may  now,  therefore,  be  allowed  to  admit 
this  law,  and  to  acknowledge,  that  tlie  mean  density  of 
the  earth  is  at  least  double  of  that  at  the  surface  ; 
and  consequently  that  the  density  of  the  Internal  parts 
of  the  earth  is  much  greater  than  near  the  surface. 
Hence  also,  the  whole  quantity  of  matter  in  the  earth 
will  he  at  least  as  great  again,  as  if  it  had  been  all  com¬ 
posed  of  matter  of  the  same  density  with  that  at  the 
surfaj:e  ;  or  will  be  about  four  or  five  times  as  great  as 
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if  it  were  all  composed  of  w'ater. — This  conclusion,  Mr  ^ronntains 
Maskelyne  adds,  is  totally  contrary  to  the  hypothesis  — v — — 
of  some  naturalists,  ‘  who  suppose  the  earth  to  he  only 
a  great  hollow  shell  of  matter  ;  supporting  itself  fiom 
the  property  of  an  arch,  with  an  immense  vacuity  in  the 
midst  of  it.’  But  were  that  the  case,  the  attraction  of 
mountains,  and  even  smaller  inequalities  in  the  earth’s 
surface  would  be  very  great,  contrary  to  experiment, 
and  would  affect  the  measures  of  the  decrees  of  the  me- 
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ridjan  much  more  than  w'e  find  they  do ;  and  the  vari¬ 
ation  of  gravity,  in  different  latitudes,  in  going  from 
the  equator  to  the  poles,  as  found  by  pendulums,  would 
not  be  near  so  regular  as  it  has  been  found  by  experi¬ 
ment  to  be. 

“  4.  As  mountains  are  by  these  experiments  found 
capable  of  producing  sensible  deflections  of  the  plumb 
lines  of  astronomical  instruments  ;  it  hecomes  a  matter 
of  great  Importance,  in  the  mensuration  of  degrees  in 
the  meridian,  either  to  choose  plates  wh.ei’c  the  iiTegu- 
lar  attraction  of  the  elevated  parts  may  be  small  ;  or 
where,  hy  their  situation,  they  may  compensate  or  coun¬ 
teract  the  effects  of  each  other.”  See  Mountains,  Sup- 
PLEMKNT. 

For  measuring  the  heights  of  mountains,  see  Baro¬ 
meter. 

Burmng  Mountains.  Sec  .ALtna,  Hecla,  Vesu¬ 
vius;  see  also  Voi.cano,  Geology  Index. 

Marble  MotfNTAjNs,  Of  ihes.-  there  are  great  num¬ 
bers  in  Egypt,  from  which,  tlmagh  immense  quantities 
have  been  carried  off  for  die  multitude  of  great  works 
erected  hy  the  ancien!  Egyptians  ;  yet  in  the  opinion 
of  Mr  Bruce,  who  passed  by  them  in  his  journey  to  A- 
hyssinia,  there  is  still  a  sufficient  supply  to  build  Rome, 

Athens,  Corinth,  Syracuse,  Memjihis,  Alexandria,  and 
half  a  dozen  more  of  such  cities. 

The  first  mountain  of  this  kind  mentioned  by  Mr 
Bruce  is  one  opposite  to  Terfowey,  consisting  partly  of 
green  marlilc,  partly  of  granite,  with  a  red  blush  upon 
a  gray  ground,  and  square  oblong  spots.  Here  he  saw 
a  monstrous  obelisk  of  marble  very  nearly  square,  bro¬ 
ken  at  the  end,  and  nearly  30  feet  long  and  19  fiet  in 
the  lace.  Tlirougboiit  the  plain  there  were  scattered 
small  pieces  of  jasper,  -witli  green,  white,  and  red  spots, 
called  in  Italy  duiApro  sanguinco  ;  and  all  the  moun¬ 
tains  upon  that  side  .seemed  to  consist  of  the  same  mate¬ 
rials.  From  Mr  Bruce’s  description  of  these  mountains, 
it  w’ould  appear  that  they  are  composed  of  serpentine, 
and  not  of  calcareous  marble. 

Jrrktcn  Moustain,  Mountain  of  Inscriptions,  or  Ji- 
hel-ul-Mokatteh,  a  supposed  mountain  or  chain  of  moun¬ 
tains,  in  the  wilderness  of  Sinai  ;  on  wbicb,  for  a 
great  extent  of  space,  the  marble  of  which  the  moun¬ 
tain  consists  is  inscribed  with  innumerable  cliaractci's, 
reaching  from  the  ground  sometimes  to  the  height  of 
12  or  14  feet.  These  were  mentioned  hy  .a  Greek  au¬ 
thor  in  the  third  century,  and  some  of  them  have  been 
copied  by  Pocorke  and  other  late  travellers  ;  but,  after 
all,  there  is  still  a  vei’y  great  uncertainty  even  of  the 
existence  of  such  mountain  or  mountains.  The  vast 
number  of  these  Inscriptions,  the  desert  place  in  which 
they  are  found,  and  the  length  of  time  requisite  for  ex¬ 
ecuting  the  task,  have  induced  a  notion  by  no  means 
unnatural,  that  they  are  the  work  of  the  Israelites  dur¬ 
ing  their  forty  years  wandering  in  the  wilderness.  O- 
thers  are  of  opinion  that  they  contain  nothing  of  any 
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Monntains.impoi  tance,  but  consist  merely  of  the  names  of  travel- 
»  I  Jers  and  the  dates  of  their  journeys. 

M.  Niebuhr,  who  visited  this  countiy  during  his 
travels  in  the  east,  made  every  attempt  in  his  power, 
though  without  success,  to  obtain  a  sight  of  this  cele¬ 
brated  mountain.  On  applying  to  some  Greeks  at  Suez, 
they  all  declared  that  they  knew  nothing  of  the  written 
mountain  :  they,  however,  directed  him  to  an  Arabian 
sheik,  who  had  passed  all  his  lifetime  in  traveling  be¬ 
tween  Suez  and  Mount  Sinai  ■,  but  he  knew  no  more 
of  it  than  the  former.  Understanding,  hotvever,  that 
a  considerable  reward  would  be  given  to  any  person 
who  would  conduct  them  thither,  this  Arab  directed 
them  to  another  j  who  pretended  not  only  to  know 
that  mountain,  but  all  others  upon  which  there  were 
any  inscriptions  throughout  the  desert.  On  inquiring 
particularly,  however,  our  travellers  found  that  he  was 
not  to  be  depended  upon  ;  so  that  they  were  obliged  to 
have  recourse  to  a  fourth  sheik,  who  by  his  conversa¬ 
tion  convinced  them  that  he  had  seen  mountains  with 
inscriptions  in  unknown  characters  upon  them.  It  does 
not  appear,  however,  that  this  person  was  very  capable, 
more  than  the  rest,  of  leading  them  to  the  place  they 
so  much  wished  for ;  though  he  conducted  them  to 
some  rocks  upon  which  there  were  Inscriptions  in  un¬ 
known  characters.  They  are  most  numerous  in  a  nar¬ 
row"  pass  between  two  mountains  named  Om-er-ridstcin; 
and,  says  M.  Niebuhr,  “  the  pretended  Jihel-el-Mo- 
katteb  may  possibly  be  in  its  neighbourhood.”  Some 
of  these  Inscriptions  were  copied  by  our  author  5  but  he 
does  not  look  upon  them  to  be  of  any  consequence. 
“  They  seem  (says  be)  to  have  been  e.xecuted  at  idle 
hours  by  travellers,  who  were  satisfied  with  cutting  the 
unpolished  rock  with  any  pointed  instrument,  adding  to 
their  names  and  the  date  of  their  journeys  some  rude 
figures,  yvhich  bespeak  the  hand  of  a  people  but  little 
skilled  in  the  arts.  When  such  inscriptions  are  execu¬ 
ted  with  the  design  of  transmitting  to  posterity  the  me- 
moi-y  of  such  e\'ents  as  might  aft'ord  instructive  lessons, 
greater  care  is  generally  taken  in  the  preparation  of  the 
stones,  and  the  inscriptions  are  engraven  with  more  re- 
gularity.” 

When  M.  Niebuhr  arrived  at  last  at  the  mountain 
to  which  the  sheik  had  promised  to  conduct  him,  he 
did  not  find  any  Inscriptions ;  but  on  climbing  Up  to 
the  top,  he  found  out  an  Kgyptian  cemetery,  the  stones 
of  which  were  covered  with  hieroglyphics.  The  tomb 
stones  are  from  five  to  seven  feet  in  length,  some  stand¬ 
ing  on  end  and  others  lying  flat  j  and  “  the  more  care¬ 
fully  they  are  examined  (says  lie),  the  more  certainly 
do  they  appear  to  be  sepulchral  stones,  having  epitaphs 
inscribed  on  them.  In  the  middle  of  the  stones  is  a 
building,  of  which  only  the  walls  now  remain  •,  and 
within  it  are  likewise  a  great  many  of  the  sepulchral 
stones.  At  one  end  of  the  building  seems  to  have  been 
a  small  chamber,  of  which  the  roof  still  remains.  It 
is  supported  upon  square  pillars  j  and  these,  as  well  as 
the  walls  of  the  chamber,  are  covered  with  hierogly¬ 
phic  inscriptions.  Tlirougli  the -whole  building  are  va^ 
nous  busts  executed  in  the  manner  of  the  ancient  K- 
gyptians.  'I’he  sepulchral  stones  and  the  busts  are  of 
bard  and  fine  grained  sand  stone.”  M.  Niebuhr  is  of 
opinion  that  this  cemetery  was  not  the  work  of  the  F.- 
gy’ptians  themselves,  but  of  some  colony  which  came 
from  Egypt,  and  had  adopted  the  muuners  and  customs 


of  the  people.  He  supposes  that  it  might  have  been  Mountains, 
built  by  the  Arabs,  who  bad  conquered  Egy'pt  under  — — -v— ■  * 
the  slieplierd  kings,  and  adopted  the  Egyptian  manners 
during  their  residence  there.  As  it  must  have  belong¬ 
ed  to  an  opulent  city,  however,  he  owns  tliat  there  is  a 
great  difficulty  in  accounting  for  the  existence  of  such 
a  city  in  the  midst  of  a  desert. 

The  translator  ot  Volney’s  travels  ascribes  these  in¬ 
scriptions  to  the  pilgrims  w  ho  visit  Mount  Sinai.  But 
to  this,  as  well  as  to  every  other  conjecture,  there  is 
this  objection,  that  whether  the  inscriptions  be  well 
executed  or  not,  yvhether  they  contain  matters  of  im¬ 
portance  or  not,  they  ought  to  have  been  written  in  a 
language  which  somebody  could  understand  3  but  from 
the  copies  that  have  been  taken  of  them  by  Dr  Po- 
cocke  and  others,  it  does  not  appear  that  they  could  be 
explained  either  by  him  or  any  other  person. 

M  ben  Dr  Clayton,  bishop  of  Cloglier,  visited  this 
pare  of  the  world  about  the  year  1723,  be  expressed 
the  greatest  desire  to  have  the  matter  concerning  this 
written  mountain  or  mountains  ascertained,  and  even 
made  an  oiler  of  50^1"  sterling  to  any  literary  person 
who  would  undertake  the  journey  and  endeavour  to  de¬ 
cypher  the  inscriptions  ;  but  no  such  person  has  appear¬ 
ed,  and  the  existence  of  the  mountains  is  testified  only 
by  the  superior  of  a  convent  at  Cairo,  who  gave  that 
mentioned  in  the  begiuning  of  this  article.  Until  that 
part  of  the  world,  therefore,  become  more  accessible  to 
travellers,  there  is  but  little  hope  that  we  can  come  to 
any  certainty  in  the  matter.  M.  Niebuhr  plainly, 
from  his  own  accounts,  bad  not  influence  enough 
with  the  Arabs  to  show  him  almost  any  thing,  as  they 
refused  to  conduct  him  even  to  the  summit  of  Mount 
Sinai. 

Jf'htte  MovNTAiyrs.  See  N^ew  HAXPSiiiitE. 

MouyTAiNs  of  the  Moon,  a  chain  of  mountains  in 
Africa,  extending  between  Abyssinia  and  Monomota- 
pa,  and  so  called  from  their  great  height. 

MovsTAiys  of  the  Lions,  also  in  Africa,  divide  NI- 
gritia  from  Guinea,  and  extend  as  far  as  Ethiopia. 

They  were  styled  by  the  ancients  the  mountains  of  God, 
on  account  of  their  being  greatly  subject  to  thunder  and 
lightning. 

MocwTAiy  of  Forty  Days  ;  a  mountain  of  Judea,  si¬ 
tuated  in  the  plain  of  Jericho,  to  the  north  of  that  city. 

According  to  the  abbe  Mariti’s  description,  the  summit 
of  it  is  covered  neither  with  shrubs,  turf,  nor  earth  5  it 
consists  of  a  solid  mass  of  white  marble,  the  surface  of 
wbicli  is  become  yellow  by  the  injuries  of  the  air. 

“  The  path  by  which  you  ascend  to  it  (says  our  autlior)  • 
fills  one  with  terror,  as  it  rises  with  a  winding  coiu-so 
between  two  abysses,  wliivli  the  eye  dares  staicelv  be- 
liohl.  'I’liis  path  is  at  first  pretty  hroiul,  but  it  at 
length  becomes  so  confined,  that  one  c:ui  with  difficulty 
place  both  feet  upon  it  at  tin*  s.mic  time.  lien  we 
had  ascended  a  little  higher,  we  found  an  Arab  stretch¬ 
ed  out-  on  the  path,  who  made  ns  pay  a  certain  toll  for 
oiir  passage.  Here  the  traveller  requires  coiinige.  One 
of  the  parapets  of  tlie  path  lieing  broke,  we  clung  to 
the  part  which  remained  uutll  we  Inid  readied  a  small 
grotto,  situated  very  cominodioiisly,  as  it  irave  us  an  op¬ 
portunity  of  recovering  our  breath.  M  hen  we  liad 
rested  ourselves  a  little,  we  pursued  our  course,  wliicb 
became  still  more  dangerous.  Suspended  almost  from 
the  reck,  aud  having  before  our  eyes  all  the  liorror  uf 
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Mountaiu,  tlie  precipice,  we  could  advance  only  by  dragging  one 

Mourning,  foot  after  the  other  j  so  that  had  the  smallest  fragments 
given  way  under  us,  we  should  have  been  hurried  to 
the  bottom  of  this  frightful  abyss. 

“  This  mountain  is  one  of  the  highest  in  the  province, 
and  one  of  its  most  sacred  places.  It  takes  its  name 
from  the  rigorous  fast  which  Christ  observed  here  after 
having  triumphed  over  the  vanities  of  the  world  and 
the  power  of  hell.  In  remembrance  of  this  miracle,  a 
chapel  was  formerly  constructed  on  the  summit  of  the 
mountain.  It  may  be  seen  from  the  plain,  but  we 
could  not  approach  it,  as  the  path  was  almost  entirely 
destroyed.  It,  however,  may  be  accessible  on  the  other 
side  of  the  mountain,  which  we  did  not  visit.  A 
great  many  scattered  grottos  are  seen  here  ;  in  one  of 
which,  according  to  Quaresmius,  were  >  deposited  the 
bodies  of  several  anchorets,  w’hich  are  still  entire.  I 
have  heard  the  same  thing  asserted  in  the  country,  but 
I  could  never  meet  with  any  person  who  had  seen  them. 
Here  we  enjoyed  the  most  beautiful  prospect  imagina¬ 
ble.  This  part  of  the  mountain  of  Forty  Days  over¬ 
looks  the  mountains  of  Arabia,  the  country  of  Gilead, 
the  country  of  the  Ammonites,  the  plains  of  Moab,  the 
plain  of  Jericho,  the  river  Jordan,  and  the  whole  extent 
of  the  Dead  sea.  It  was  here  that  the  devil  said  to 
the  Son  of  God,  ‘  All  these  kingdoms  will  I  give  thee, 
if  thou  wilt  fall  down  and  worshij)  me.” 

MOURNING,  a  particular  dress  or  habit  worn  to 
signify  grief  on  some  melancholy  occasion,  particularly 
the  death  of  friends  or  of  great  public  characters. — 
The  modes  of  mourning  are  various  in  various  coun¬ 
tries  •,  as  also  are  the  colours  that  obtain  for  that  end. 
In  Europe,  the  ordinary  colour  for  mourning  is  black  j 
in  China,  it  is  white  in  Turkey,  blue  or  violet  ;  in 
Egypt,  yellow  ;  in  Ethiopia,  brown.  AVhite  obtained 
formerly  in  Castile  on  the  death  of  their  princes.  Her¬ 
rera  observes,  that  the  last  time  It  was  used  was  in  1498, 
at  the  death  of  Prince  John.  Each  people  pretend  to 
have  their  reasons  for  the  particular  colour  of  their 
mourning ;  white  is  supposed  to  denote  purity  ;  yellow, 
that  death  is  the  end  of  human  hopes,  in  regard  that 
leaves  when  they  fall,  and  flowers  when  they  fade,  be¬ 
come  yellow  :  brown  denotes  the  earth,  whither  the 
dead  return  j  black,  the  privation  of  life,  as  being  the 
privation  of  light  :  blue  expresses  the  happiness  which 
it  is  hoped  the  deceased  does  enjoy  ;  and  purple  or  vio¬ 
lent,  sorrow  on  the  one  side,  and  hope  on  the  other,  as 
being  a  mixture  of  black  and  blue. 

Mourning,  among  the  ancients,  was  expressed  va¬ 
rious  w’ays. 

Amongst  the  Jews,  on  the  death  of  their  relations 
or  intimate  friends,  grief  or  mourning  was  signified 
by  weeping,  tearing  their  clothes,  smiting  their  breasts, 
or  tearing  them  with  their  nails,  pulling  or  cutting  off 
their  hair  and  beards,  walking  softly,  i.  e.  barefoot, 
lying  upon  the  ground,  fasting,  or  eating  upon  the 
ground.  They  kept  themselves  close  shut  up  in  their 
houses,  covered  their  faces,  and  abstained  from  all 
work,  even  reading  the  law,  and  saying  their  usual 
prayers.  They  neither  dressed  themselves,  nor  made 
the  beds,  nor  shaved  themselves,  nor  cut  their  nails, 
nor  went  into  the  bath,  nor  saluted  any  body  :  so  that 
sulkiness  seems  to  have  been  an  indication  of  sorrow, 
and  dirtiness  of  distress.  The  time  of  mourning  a- 
mong  the  Jews  was  generally  seven  days  :  though  this 
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Was  lengthened  or  shortened  according  to  circumstan-  IVTournioj. 
ces ;  but  30  days  were  thought  sufficient  upon  the  se- 
vercst  occasions.  The  difl’erent  periods  of  the  time  of 
mourning  required  diflerent  degi'ees  of  grief,  and  differ¬ 
ent  tokens  of  it. 

The  Greeks,  on  the  death  of  friends,  showed  theif 
sorrow  by  secluding  themselves  from  all  gaiety,  en¬ 
tertainments,  games,  public  solemnities,  the  enjoyment  ' 
of  wine,  and  the  delights  of  music.  They  sat  in  gloomy 
and  solltaiy  places,  stripped  themselves  of  all  exter¬ 
nal  ornaments,  put  on  a  coarse  black  stuff  by  way  of 
mourning,  tore  their  hair,  shaved  their  heads,  rolled 
themselves  in  the  dust  and  mire,  sprinkled  ashes  on  their 
heads,  smote  their  breasts  with  their  palms,  tore  their 
faces,  and  frequently  cried  out  \vith  a  lamentable  voice 
and  drarvllng  tone,  reiterating  the  interjection  t,  s,  s,  e ; 
hence  funeral  lamentations  were  called  EMyct.  If  they 
appeared  in  public  during  the  time  of  mourning,  they 
had  a  veil  thrown  over  their  faces  and  heads.  During 
the  tuncral  procession,  certain  persons  called 

marched  before,  and  sung  melancholy  strains 
called  Amei,  and  AiXivei.  These  vocal 

mourners  sung  thrice  during  the  procession  round  the 
pile  and  round  the  grave.  Flutes  were  also  used  to 
heighten  the  solemnity.  At  the  funerals  of  soldiers, 
their  fellow  soldiers  who  attended,  as  a  testimony  of 
their  affliction}  held  their  shields,  their  spears,  and  the 
rest  of  their  armour,  inverted. 

I'he  tokens  of  pri\  ate  grief  among  the  Romans  rvere 
the  same  as  those  already  observed  as  cnstomai  v  among 
the  Greeks.  Black  or  dark  brown  were  the  colours  of 
the  mourning  habits  worn  by  the  men;  they  were  also 
common  to  the  women.  The  mourning  of  the  emperors 
at  first  was  black.  In  the  time  of  Augustus,  the  women 
wore  white  veils,  and  the  rest  of  their  dress  black.  From 
the  time  of  Domitian  they  wore  nothing  but  white  ha¬ 
bits,  without  any  ornaments  of  gold,  jewels,  or  pearls. 

The  men  let  their  hair  and  beards  grow,  and  wore  no 
Avreaths  of  floAvers  on  their  heads  Avhilc  the  days  of 
mourning  continued.  The  longek-  time  of  mourning 
Avas  ten  months:  this  Avas  Numa’s  establishment,  and 
took  in  his  Avhole  year.  For  a  Avidow  to  marry  during 
this  time  Avas  infamous.  Mourning  Avas  not  used  for 
children  Avho  died  under  three  years  of  age.  From  this 
age  to  ten  they  mourned  as  many  months  as  the  child 
Avas  years  old.  A  remarkable  victory,  or  other  happy 
event,  occasioned  the  shortening  of  the  time  of  mourn¬ 
ing  :  The  birth  of  a  child,  or  the  attainment  of  any 
remarkable  honour  in  the  family,  certain  feasts  in  ho¬ 
nour  of  the  gods,  or  the  consecration  of  a  temple,  had 
the  same  effect.  After  the  battle  of  Canute,  the  com¬ 
monwealth  decreed  that  mourning  should  not  be  Avorn 
for  more  than  30  days,  that  the  loss  might  be  forgotten 
as  soon  as  possible.  When  public  magistrates  died,  or 
persons  of  great  note,  also  when  any  remarkable  cala¬ 
mity  happened,  all  public  meetings  Avere  intermitted, 
the  schools  of  exercise,  baths,  shops,  temples,  and  all 
places  of  concourse  Avere  shut  up,  and  the  Avhole  city  put 
on  a  face  of  soitoav  the  senators  laid  aside  the  /ati- 
c/avi',  and  the  consuls  sat  in  a  loAvcr  seat  than  ordinary. 

This  was  the  custom  of  Athens  also,  and  Avas  observed 
upon  the  death  of  Socrates  not  long  after  he  had  been 
sentenced  to  death  by  their  judges. 

Praftcce,  or  mourning  women,  (by  the  Greeks  called 
went  about  the  streets ;  this  was  custo- 
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Mouiniiig  niai'y  among  I'lc  Jews  as  avcII  as  tiie  Gicoks  and  llomans, 
11  (Jercni.  ix.  ly.) 

Mousul.  ]\I()L[S£.  See  Mus,  Mam:\ialia  Index. 

“  MousE-Ear.  Sec  Hteracium,  7  t>  t  j 

/T  V  c!  Tu  ’  ;  lioTANY /«£rc.r. 

AlousE-lail.  See  Myosurus,  j 

Dor-MovsE.  See  Yoxus,  7  TT  r  , 

r.,  If  CO  Mammalia  Indix. 

o/irctv- Mouse.  See  Sorex,  ^ 

MOUSELLE,  tlie  name  of  an  East  Indian  tree, 

Avith  ivhite  tubular  flowers,  which  fall  oil  every  clay  in 

great  plenty.  They  are  of  a  sweet  a'greeable  smell, 

and  the  Gentoos  are  very  fond  of  wearing  them, 

stringing  and  hanging  them  about  their  necks  and 

arms.  The  fruit  is  a  pale  red  cherry,  of  the  shape  and 

size  of  our  white  heart  cherry,  but  tlie  footstalk  is  not 

c^uite  so  long.  This  fruit  has  a  stone  in  it,  containing 

a  bitter  oily  kernel.  The  Indians  rub  with  t!*is  oil 

any  part  stung  by  a  scorpion  or  bitten  by  a  centipede, 

W'hieh  it  soon  cures.  The  crows  are  very  fond  of  the 

fruit. 


MOUSUL,  or  Mosul,  a  large  city  of  Turkey  in 
Asia,  and  capital  of  a  bcglerbegate,  stands  on  the  west 
bank  of  the  Tigris,  in  the  latitude,  according  to  Mr 
Ives’s  observation,  of  36°  30'  north.  It  is  surrounded 
with  stone  walls,  but  has  many  of  its  streets  lying  waste. 
Tavernier  speaks  of  It  as  a  ruined  place,  with  only 
two  blind  maikets  and  a  sorry  castle  j  yet,  he  says, 
that  it  is  much  frequented  by  merchants,  and  that  its 
basha  commands  3000  men.  There  is  a  bridge  of  boats 
over  the  Tigris  ;  and  the  city  is  a  thoroughfare  from 
Persia  to  Syria,  which  makes  it  a  place  of  trade,  and 
which  is  more  augmented  by  a  constant  traffic  from 
this  place  to  Bagdad.  The  country  on  this  side  the 
river  is  sandy  and  barren  j  but  on  the  opjiosite  side 
it  is  exceedingly  fruitful,  yielding  good  crops  of  corn 
and  fruit  in  abundance.  Mr  Ives  says  it  Wits  the  best 
built  city  he  had  seen  in  Turkey  ;  but  had  notliing  in 
it'to  attract  the  notice  of  an  European.  It  was  be¬ 
sieged  for  near  six  montlis  by  Nadir  tfliah  witliout  suc¬ 
cess.  Breaches  were  frequently  made  iu  the  walls, 
and  assaults  continued  for  three  days  successively  j  but 
the  assailants  were  constantly  repulsed,  and  the  breaches 
made  in  the  day  time  repaired  during  the  night.  7'he 
besieged  had  unanimously  resolved  to  die  rather  than 
to  suj)rait.  Tlie  Turks  declared,  tliat  should  the  place 
be  forced  to  surrender,  they  were  determined  to  juit 
to  death  all  their  wives  and  daughters  first,  that  they 
iniglit  not  fall  into  the  vile  hands  of  the  abhorred  I’er- 
siaiis.  Tlie  place  was  therefore  defended  with  uncom¬ 
mon  bravery  ;  even  the  women  and  children  exerted 
themselves  with  the  greatest  alacrity.  The  Christians 
iKliaved  in  such  a  manner  as  to  gain  the  esteem  and  ad¬ 
miration  of  the  other  inhabitants  j  and  some  of  their 
churches  being  demolished,  they  were  afterwards  repair¬ 
ed  at  the  expence  of  government. 

In  this  city  there  arc  a  great  many  mosques,  the 
large.st  and  most  stately  of  whieli  is  ornamented  on  the 
top  with  green  tiles.  At  the  doors  of  these  houses 
there  are  uswally  inscriptions  in  gilt  letters,  declaring 
the  awfuliiess  of  the  building,  as  licing  the  liouse  of 
God.  One  of  them  has  a  iniiiaret  which  bends  like 
•those  of  Bagdad.  .Some  of  the  most  bigotted  Turks 
say,  that  Mahomet  saluted  this  minaret  as  he  pa.sscd  ; 
on  which  it  bent  its  head  in  reverence  to  the  prophet, 
ttnd  ever  after  coiitiimcd  in  that  situatiou.  The  ma- 
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luifacturc  of  this  city  is  mussoleii  (muslin),  wliicli  is  made 
very  strong  and  pretty  line.  In  the  year  1757,  this 
city  and  the  country  adjacent  were  visited  by  a  dread¬ 
ful  famine,  owing  to  the  preceding  hard  winter,  and 
iniuimerahle  multitudes  of  locusts,  by  which  tiie  friiit.s 
of  the  cartii  were  destroyed.  M  hen  Mr  Ives  was 
there  in  1758,  the  country  was  comparatively  depopu¬ 
lated.  Almost  all  the  brute  creation  had  heeii  de¬ 
stroyed  foi-  the  subsisUnce  of  man.  During  the  famine, 
the  people  had  eaten  dogs,  and  every  kind  of  animal 
which  is  held  in  abhorrence  at  any  ether  time,  not 
sparing  even  their  own  children  ;  and  the  dead  bodies 
lay  iu  the  streets  for  want  of  people  to  bury  them. 
Their  fruit  trees  were  also  destroyed  by  the  li  ost ;  so 
that  when  our  author  was  there  scarcely  any  fruit  could 
be  had.  The  neighhouring  mountains  afl'ord  silver 
mines  ;  and  they  would  yield  mncli  quicksilver  if  the 
Turks  liad  eillier  tlie  skill  or  inclination  to  work  them 
to  advantage.  Laura  says,  that  some  time  ago  ai; 
Englishman  who  travelled  through  this  country  got 
two  or  tlu’ee  bottles  of  it,  which  he  presented  to  the 
basha  as  a  specimen  of  what  might  he  done  in  that 
way  :  but  no  farther  attempt  was  made.  Here  also 
are  some  lead  mines,  which  supply  as  much  of  that 
iiietal  as  furnishes  ihcin  with  bullets  and  some  necessary 
utensils. 

MOU-TAN  or  Peony  Shrub  of  China  :  also  call-- 
e;l  /toa-(ju:ing,  or  “  the  king  of  flowers,”  ivr.d  peLaifg- 
kin,  “  an  hniulred  ounces  of  gold,”  in  allusion  to  the 
excessive  price  given  foi  mcrly  by  some  of  the  virtuosi 
for  certain  species  of  this  plant.  The  mou-tan  .seems 
to  claim  pre-eminence,  not  only  on  account  of  tlia 
splendour  and  number  of  its  flowers,  and  of  the  sweet 
odour  which  tliev  diffuse  around,  hut  also  on  account 
of  the  nudtitude  of  leaves  which  comppse  them,  and 
of  the  beautiful  golden  spots  with  wliicIi  lliey  are  in¬ 
terspersed.  This  plant,  which  is  of  a  shrubby  nature, 
shoots  forth  a  nninher  of  branches,  which  form  a  top 
almo.st  as  large  as  those  of  the  finest  orange  trees. 

MOUTH,  in  Anaiomy,  a  part  of  the  face,  consi.st- 
ing  of  tlie  lips,  the  gums,  the  insides  of  the  cheeks, 
the  palate,  the  salival  glands,  the  os  hyoidcs,  the  uvula, 
and  the  tonsils  j  which  sec  under  the  article  An.v- 
TOMY. 

Mr  Derliam  obser\  cs,  that  the  mouth  in  the  several 
sjiccies  of  animals  is  nicely  adapti'd  to  the  uses  ot'sucli 
a  part,  and  well  sized  and  shaped  for  tlie  formation  of 
speech,  the  gathering  and  receiving  of  foml,  the  cateh- 
ing  of  prev,  &c.  In  some  creatures  it  is  wide  and 
large,  in  others  little  and  narrow  in  some  it  i.s  forimd 
with  a  deep  incisure  into  the  head,  for  the  better  catch¬ 
ing  and  holding  of  jircy,  and  more  easy  commliiulion  of 
liard,  large,  and  trouhlesoinc  food  ;  and  in  others  w-itli 
a  shorter  incisure,  for  the  gallicring  and  lioldiiig  of  Iu  r- 
h.'iceons  food.  In  birds  it  is  neatly  shaped  for  piercing 
the  air  5  hard  and  horny,  to  .«iipply  the  want  of  teeth  •, 
hooked,  in  the  rapaelons  kind,  to  catch  and  liold  their 
4>rev  v  long  and  slemh  r  in  those  (hat  have  their  food  to 
grope  for  In  moorish  places  and  liroad  and  long  in  tliose 
that  search  for  it  In  the  mud.  Nor  is  the  rnontli  Ic.ss 
reniarkahlc  in  insects  ;  in  some  it  is  forcipatcil,  to  catch, 
liold,  and  tear  the  prey  ;  in  others  aculcated,  to  pierco 
and  wound  nnimal.s,  and  suck  llicir  blond  ;  in  utliers, 
strongly  ligid,  with  jaws  and  u  cth,  to  gnaw  aail  scrajm 
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otit  tlieir  food,  carry  burdens,  perforate  tbc  eartli,  nay 
the  hardest  wood,  and  even  stones  themselves,  for  houses 
and  nests  for  their  young. 

MOWEE,  one  of  the  Sandwich  islands,  discovered 
by  Captain  Cook,  Is  162  miles  in  circumference.  A 
low  isthmus  divides  it  into  two  circular  peninsulas, 
of  which  the  eastern  is  double  the  size  of  the  western. 
The  mountains  in  both  rise  to  a  great  height,  and  may 
be  seen  at  the  distance  of  more  than  30  leagues.  The 
northern  shores,  like  those  of  Owhyhee,  afford  no  sound¬ 
ings,  and  the  country  presents  the  same  appearance  of 
verdure  and  fertility.  The  number  of  inhabitants  is 
computed  at  about  65,000.  W.  Long.  175.  56.  N.  Lat. 
20-  .53- 

MOXA,  or  Mugwort  of  China,  is  a  soft  lanugi- 
nous  substance,  prepared  in  Japan  from  the  young  leaves 
of  a  species  of  artemisia,  by  beating  them  together 
when  thoroughly  dried,  and  rubbing  them  betwixt  the 
bands  till  only  the  fine  fibres  are  left.  The  dowm  on 
the  leaves  of  mullein,  cotton,  hemp,  &c.  answers  the 
same  purpose. 

In  the  Eastern  countries  it  is  used  by  burning  it  on 
the  skin  :  a  little  cone  of  the  moxa  is  laid  upon  the 
part,  previously  moistened,  and  set  on  fire  at  the  top  j 
it  burns  down  with  a  temperate  glowing  heat,  and  pro¬ 
duces  a  dark  coloured  spot,  the  exulceration  of  wliich 
is  promoted  by  applying  a  little  garlic  ;  the  ulcer  is  left 
to  discharge,  or  is  soon  healed,  according  to  the  inten¬ 
tion  in  using  the  moxa. 

MOYRA.  See  Moira. 

MUCILAGE,  in  Pharmavy,  is  in  general  any  viscid 
or  glutinous  liquor. 

Mucilage  also  imports  the  liquor  which  princi¬ 
pally  serves  to  moisten  the  ligaments  and  cartilages  of 
tlie  articulations,  and  is  supplied  by  the  mucllagmous 
glands. 

MUCOR,  in  Botany,  a  genus  of  the  order  of  fungi, 
belonging  to  the  ci-yptogamia  class  of  plants.  Sec  Bo¬ 
tany  Inde.v. 

MUCUS,  a  mucilaginous  liquor  secreted  by  certain 
glands,  and  serving  to  lubricate  many  of  the  internal 
cavities  of  the  body.  In  its  natural  state  it  is  generally 
limpid  and  colourless  j  but,  from  certain  causes,  assumes 
a  thick  consistence  and  a  whitish  colour  like  pus.  I*  or 
the  distinguishing  characters  between  pus  and  mucus, 
see  Chemistry,  N°  2769. 

MUCK,  or  Running  a  Muck,  Is  a  practice  that 
has  prevailed  time  immemorial  in  Batavia.  Jo  run 
a  muck,  in  tlie  original  sense  of  the  word,  is  to  get 
intoxicated  with  opium,  and  then  rush  into  the  street 
witli  a  drawn  weapon,  and  kill  any  one  that  comes  in 
the  way,  til!  the  partv  is  himself  cither  killed  or  taken 
prisoner.  If  the  officer  take  one  of  these  atnocks  or 
nioJiawks  (as  they  have  been  called  by  an  easy  corrup¬ 
tion)  alive,  he  has  a  considerable  reward  ;  and  the  un¬ 
happy  wretch  is  always  broken  alive  on  the  wheel  ; 
but  such  is  the  fury  of  their  desperation,  that  three 
out  of  four  are  necessarily  destroyed  in  attempting  to 
secure  them. 

MUD-iguana.  See  MuR.a:NA,  Ichthyology 
Index. 

MUFFLE,  In  Chemistry,  a  vessel  employed  in  some 
metallurgic  operations.  In  figure  it  represents  an  ob¬ 
long  arch  or  vault,  the  hinder  part  of  wltich  is  closed 
by  a  semicircular  plane,  and  the  lower  part  or  floor  of 
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which  is  a  rectangular  plane.  It  is  a  little  oven  that  Is  Muffle 
placed  horizontally  in  assay  and  enamelling  furnaces,  || 
so  that  its  open  side  corresponds  with  the  door  of  the  fire- 
place  of  the  furnace.  Under  this  arched  oven  small  ’ 
cupels  or  crucibles  are  placed ;  and  the  substances  con¬ 
tained  are  thus  exposed  to  intense  heat  without  contact 
of  fuel,  smoke,  or  ashes. 

MUFTI,  the  chief  of  the  ecclesiastical  order,  or 
primate  of  the  Mussulman  religion.  J'he  authority  of 
the  mufti  is  very  great  in  the  Ottoman  empire  ;  for 
even  the  sultan  himself,  if  he  would  preserve  any  ap-. 
pearance  of  religion,  cannot,  without  hearing  his  opi¬ 
nion,  put  any  person  to  death,  or  so  much  as  Inflict 
any  corporal  punishment.  In  all  actions,  especially 
criminal  ones,  his  opinion  is  required,  by  giving  him 
a  writing  in  which  the  case  is  stated  under  feigried 
names  5  which  he  subscribes  w’lth  the  words.  He  shall, 
or  shall  not,  be  punished.  Such  outward  honour  is  paid 
to  the  mufti,  that  the  grand  signior  himself  rises  up  to 
him,  and  advances  seven  steps  to  meet  him  when  he 
comes  into  his  presence.  He  alone  has  the  honour  of 
kissing  the  sultan’s  left  shoulder,  whilst  the  prime  vizier 
kisses  only  the  hem  of  his  garment.  Mhen  the  grand 
signior  addresses  any  writing  to  the  mufti,  he  gives  him 
the  following  titles  :  To  the  Esad,  the  wisest  of  thewise^ 
instructed  in  all  knowledge,  the  most  excellent  of  excel- 
lc7its,  abstaining  from  things  unlawful,  the  sp7'ing  of  vir¬ 
tue  and  of  true  science,  heir  of  the  prophetic  doctr  ines, 
resolver  of  the  p7'oblet7is  of  faith,  r'evealer  of  the  ortho¬ 
dox  articles,  key  of  the  treasures  of  tr  uth,  the  light  to 
the  doubtful  allegories,  strengthened  with  the  grace  of 
the  st/pr'ernc  Legislator  of  mankind,  may  the  Most  High 
God  per’petuate  thy  vrr'tucs  !  Jhe  election  of  the  mufti 
is  solely  in  the  giand  signior,  who  presents  him  with  a 
vest  of  rich  sables,  &c.  If  he  is  convicted  of  treason 
or  any  great  crime,  he  is  put  into  a  mortar  kept  for 
that  purpose  in  the  Seven  J'ow’ers  at  Constantinople,  and 
pounded  to  death. 

MUGGLEJ'ONIANS,  a  religious  sect  which  arose 
in  England  about  the  year  1657  j  so  denominated  from 
their  leader  liodowlck  Muggleton,  a  journeyman  tay- 
lor,  who,  with  his  associate  Reeves,  set  up  lor  great 
prophets,  pretending,  as  it  is  said,  to  have  an  absolute 
power  of  saving  and  damning  whom  they  pleased  ;  and 
giving  out  that  they  were  the  two  last  witnesses  of  God 
that  sliould  appear  before  the  end  of  the  world. 

MUGIL,  the  Mullet,  a  genus  of  fishes  belonging 
to  the  order  of  abdominales.  See  Ichthyology  Index. 

MUGWORl',  a  species  of  Artemisia  j  which  sec, 
Botany  Index. 

MUID,  a  large  measure  in  use  among  the  French, 
for  things  dry.  J’hc  muld  is  no  real  vessel  used  as  a 
measure,  but  an  estimation  of  several  other  measures  j 
as  the  septier,  mine,  minot,  bushel,  &c. 

Muid,  is  also  one  of  the  nine  casks,  or  regular  ves¬ 
sels  used  in  France,  to  put  wine  and  other  liquors  in. 

The  muid  of  wine  is  divided  into  two  demi-muids,  four 
quarter-mulds,  and  eight  half-quarter  muids,  containing 
36  septiers. 

MULAJTO,  a  name  given  In  the  Indies  to  those  who 
are  begotten  by  a  negro  man  on  an  Indian  or  white  wo¬ 
man,  or  by  an  Indian  or  white  man  on  a  negro  woman. 

MULBERRY.  See  Morus,  Botany  Index. 

MuLBKRRY-Cyder,  a  name  given  by  the  people  of 
Devonshire,  .and  some  other  parts  of  Enghind,  to  a 
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Wulticny  cyder  rendered  very  palatable  by  an  admixture 

II  of  mulberry  juice  in  the  making ;  they  choose  for  this 
Mnlier.  purpose  the  ripest  and  blackest  mulberries, ,  and  prcs- 
sing  out  their  juice,  and  mixing  it  with  a  full  bodied 
cyder  at  the  time  of  the  grinding  and  pressing,  give  just 
so  much  cf  it  as  adds  a  perceptible  flavour.  It  is 
very  wortliy  the  attention  of  people  who  live  in  other 
countries,  where  strong  and  good  cyder  is  made,  that 
this  renders  It  a  sort  of  wine  much  more  agreeable  than 
any  other  English  liquor,  and  might  be  brought  into 
general  use,  to  the  great  advantage  of  the  dealer.  The 
colour  of  this  liquor  I’esembles  that  of  the  brightest  red 
wine,  and  the  flavour  of  the  mulberry  never  goes  ofl’. 
Phil.  Trans.  N°  133. 

MULCT,  a  fine  of  money  laid  upon  a  man  who  has 
committed  some  fault  or  misdemeanour. 

MULE,  a  mongrel  kind  of  quadruped,  usually  ge¬ 
nerated  between  an  ass  and  a  marc,  and  sometimes 
between  a  horse  and  a  she  ass  ;  but  the  signification  of 
the  wmrd  is  commonly  extended  to  every  kind  of  ani¬ 
mal  produced  by  a  mixture  of  two  different  species. 
See  Mammalia  Index. 

Mules,  among  gardeners,  denote  a  sort  of  vege¬ 
table  monstejs  produced  by  putting  the  farina  fcecun- 
dans  of  one  species  of  plant  into  the  pistil  or  utricle  of 
another. 

The  carnation  and  sweet-william  being  somewhat 
alike  in  their  parts,  particularly  their  flowers,  the  farina 
of  the  one  will  impregnate  the  other,  and  the  seed  so 
enlivened  will  produce  a  plant  differing  from  either. 
An  instance  of  this  we  first  had  in  Mr  Fairchild’s  gar¬ 
den  at  Hoxton  j  where  a  plant  is  seen  neither  sweet- 
william  nor  carnation,  but  resembling  both  equally  : 
this  was  raised  from  the  seed  of  a  carnation  that  had 
1)680  impregnated  by  the  farina  of  the  sweet-william. 
I'liese  couplings  being  not  unlike  those  of  the  mare 
with  the  ass,  which  produce  the  mule,  the  same  name  is 
given  them  j  and  they  are,  like  the  others.  Incapable  of 
multiplying  their  species. 

This  furnishes  a  hint  for  altering  the  property  and 
taste  of  any  fruit,  by  impregnating  one  tree  with  the 
farina  of  another  of  the  same  class  ;  e.gr.  a  codlln  with 
a  pear-main,  which  will  occasion  the  codlin  so  impreg¬ 
nated  to  last  a  longer  time  than  usual,  and  to  be  of  a 
sharper  taste. 

MUJjHAUSEN,  an  Imperial  and  Hanseatic  town 
of  Germany,  in  Upper  Saxony,  and  in  Thuringia,  un¬ 
der  the  protection  of  the  elector  of  Saxony  ;  seated  in 
a  fertile  country,  on  the  river  Unstrutht,  15  miles  north¬ 
east  of  Eisenach,  and  45  cast  by  south  of  Casscl.  E. 
Long.  10.  49.  N.  Lat.  51.  13. 

Mulhausen,  a  considerable  town  in  Alsace,  former¬ 
ly  capital  of  a  republic  in  alliance  with  the  Swiss.  It 
is  populous,  and  well  built,  seated  In  a  pleasant  fertile 
country,  on  an  island  formed  bv  the  river  Ill,  15  miles 
north-west  of  Basle.  It  was  nniteti  to  France  in  J798, 
and  belongs  to  the  department  of  the  Upper  Rhine. 
E.  Long.  7.  24.  N.  Lat.  47.  48. 

MULIF.R,  in  Lmu,  signifies  the  lawful  issue  born 
in  vvedlock,  though  begotten  before.  'I'lie  mnlier  is 
preferred  to  an  older  brother  born  out  of  matrimony  ; 
as  for  instance,  if  a  man  has  a  son  by  a  woman  before 
marriage,  whit  h  issue  is  a  bastard,  and  afterwards  mar¬ 
ries  the  motlur  of  the  i>astard,  and  they  have  another 
son,  this  second  sun  is  mulicr  and  lawful,  and  shall  bo 


heir  of  the  father  5  but  the  other  can  be  heir  to  no  Muller 
person*.  By  the  civil  law’,  where  a  man  has  issue  by  I] 
a  woman,  if  after  that  he  marries  her,  the  issue  is  Mullingar, 
mulier.  ' 

MULL,  one  of  the  Western  islands  of  Scotland,  about  artide* 

25  miles  long,  and  as  much  in  breadth.  It  is  in  ge- Bastard. 
neral  rocky  and  barren,  not  producing  a  sufficient 
quantity  of  corn  for  the  inhabitants  j  but  a  great  num¬ 
ber  of  cattle  are  annu.ally  exported,  which  with  the  fish¬ 
ings  and  a  considerable  quantity  of  kelp  arc  the  only 
articles  of  commerce.  It  is  deeply  indented  with  bays 
and  creeks,  forming  in  several  parts  good  natural  har¬ 
bours.  There  are  no  villages  except  Tobermorcy,  near 
the  northern  point  of  the  island,  wdiere  a  fishing  station 
has  been  fixed.  The  island  was  originally  part  of  the 
dominions  of  the  Lords  of  the  Isles  5  but  in  after  times 
it  became  a  part  of  the  possessions  of  the  ancient  family 
of  Macleans,  who  st»ll  retain  a  considerable  part.  The 
duke  of  Argyll  is  also  a  considerable  proprietor.  The 
ruins  of  several  ancient  castles  are  seen  on  this  island. 

The  population  of  Mull,  in  1795,  amounted  to  about 
Sooo  persons. 

Mull  of  Caniyre.  See  Cantyre. 

Mull  of  Galloway.  See  Galloway. 

MULLEIN.  See  Verbascuai,  BoI'axy  Index. 

MULLER,  or  Regiomontanus,  John,  a  cele¬ 
brated  astronomer  of  the  15th  century,  ivas  born  at 
Koningshoven  in  Franconia  In  1436,  and  acquired 
great  reputation  by  publishing  an  abridgement  of  Pto¬ 
lemy’s  Almagest,  which  had  been  begun  by  Purback. 

He  went  to  Rome  to  perfect  himself  in  the  Greek 
tongue,  and  to  see  the  Cardinal  Bassarion  ;  but  finding 
some  faults  In  the  Latin  translation  of  George  de  Tre- 
bizond,  that  translator’s  son  assassinated  him  in  a  second 
journey  he  made  to  Rome  in  1476,  where  Pope  Sixtus 
I\  .  had  provided  for  him  the  archbishopric  ef  Ratishon, 
and  had  sent  for  him  to  reform  the  calendar.  Others 
say  that  he  died  of  the  plague. 

Muller,  ov  Mullar,  denotes  a  stone  flat  and  even  at 
bottom,  but  round  a-top  ;  used  for  grinding  of  matters 
on  a  marble. — The  apothecaries  u.se  mullei’s  to  prepare 
many  of  their  testaceous  powders  j  and  painters  for  their 
colours,  either  dry  or  in  oil. 

Muller  is  an  instrument  used  by  the  glas.s-grindeis; 
being  a  piece  of  Avood,  to  one  end  whereof  is  cement¬ 
ed  the  glass  to  be  ground,  whether  convex  in  a  lia- 
son,  or  concave  in  a  sphere  or  boivl. — The  inuller  is 
ordinarily  about  six  Inches  long,  turned  round  :  the 
cement  used  is  composed  of  ashes  and  pitch.  See 
CilUNDING. 

MULLERAS,  a  town  of  Germany,  in  the  circle 
of  Upper  Saxony,  and  marqni'.ate  of  Brandenburg, 
seated  38  miles  south  of  Berlin,  upon  a  canal  which 
joins  the  Oder  and  the  Spree.  'J’his  canal  is  13  mile.s 
in  length,  lO  yards  in  breadth,  and  seven  feet  in  depth. 

It  Avas  eight  years  in  making;  and  since  that  time 
the  cities  of  Hamburg  and  BresIaAV  liave  cariit  d  on 
great  trade  by  water.  E.  Long.  14.  50.  N.  Lat.  ji. 

21. 

MULLE'I'.  Sec  Mugil,  Ichthyology  Index. 

Mullet,  or  Mollef,  in  Heraldry,  a  bearing  in  fon« 
of  the  rowel  of  a  spur,  which  it  originally  lepre- 
senti'd. 

MULLINGAR,  the  county  toAvn  of  Wcsinuatli, 
and  province  of  Ijcin.ster,  In  Inland,  38  miles  from 
3  O  2  Dublin. 
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Mnllingar  Dublin.  N.  Lai.  53.  30.  W.  Long.  7.  50.  TYithIn  a 
il  few  miles  of  it  are  the  ruins  of  the  church,  and  also  those 
lum.  ^  ^  castle.  It  is  situated  on  the  river  Feyle.  It  holds 

a  great  wool  fair,  and  is  a  place  of  good  trade.  In 
1227,  the  priory  of  St  Mary,  formerly  known  by  the 
name  of  TAe  House  of  God  of  Mullingar,  was  founded 
here  by  Ealph  de  Petjt  bishop  of  Meath,  for  regular 
canons  of  the  order  of  St  Augustin,  A  Dominican 
friary  was  also  founded  here  in  1237  ^7  family  of 
Nugent;  some  ruins  of  which  still  remain.  In  1622, 
the  friars  of  IMultiiarnham  began  to  erect  a  house  there 
for  friars  of  the  order  of  St  Francis,  but  it  was  never 
completed. 

MULLUS,  the  Surmullet,  a  genus  of  fishes  be- 
longing  to  the  order  of  thoracici.  See  Ichthyology 
Index. 

iMULTIPLE,  in  Arithmetic,  a  number  which  com¬ 
prehends  some  other  several  times  ;  thus  6  is  a  multiple 
ol  2,  and  1 2  is  a  multiple  ot  6,  4,  and  3  ;  comprehend¬ 
ing  the  first  twice,  the  second  thrice,  &c. 

Action  of  MULTIPLEPOINDING,  in  Scots 
Law.  See  L.vtv,  N°  cl.xxxiii.  24. 

^lUFTlPLICAND,  in  Arithmetic,  the  number  to 
be  multiplied  by  another.  See  Arithmetic. 

MULTIPLICATION,  in  general,  t!ie  act  of  in¬ 
creasing  tlie  number  of  any  thing. 

l^IuLTlPLICATiON,  111  Arithmetic,  IS  a  rule  by  which 
any  given  number  may- be  speedily  increased,  accord¬ 
ing  to  any  proposed  number  of  times.  See  Arith¬ 
metic. 

?.IuLTiPLicATioy,  in  Algebra.  See  Algebra. 
MULTIPLTCATOR,  or  Multiplier,  in  Arith¬ 
metic,  the  number  by  which  any  other  is  multiplied,  or 
tlie  number  of  times  it  is  supposed  to  be  taken. 

MUL  riPLICAl  US  ELos,  a  luxuriant  flower, 
whose  petals  are  multiplied  so  as  to  exclude  .a  part  or 
tiie  whole  of  the  stamina. 

-MULTIPLYING  glass,  m  Gptics,  a  glass  uliere- 
with  objects  appear  increased  in  number.  See  Optics. 

aIULI^RE  in  Scots  Laic,  a  certain  stipulated 
tjuantity  of  meal  given  as  payment  to  the  proprietor 
or  tacksman  of  a  mill  for  grinding  the  corn  :  and  all 
corn  ground  on  farms  thirled  to  the  mill  is  obliged  to 
pay  multure  whether  the  corn  be  ground  at  that  mill  or 
tlsewlierc. 

a.  river  of  Biirbary  in  Africa,  which 
rises  In  the  mountains  of  Atlas,  and  divides  the  em¬ 
pire  of  ?»^orocco  from  that  of  Algiers,  and  then  falls 
into  the  Mediterranean,  to  the  westward  of  Marsal- 
quiver. 

MUM,  a  kind  of  malt  liquor  much  drunk  in  Ger¬ 
many,  and  chiefly  brought  from  Erunswick,  which  is 
the  place  of  most  note  for  making  it.  'I'he  process  of 
brewing  mum,  as  recorded  in  the  towrdiouse  of  that 
city.  Is  as  follows  :  Take  63  gallons  of  water  that  has 
been  boiled  till  one  third  part  is  consumed,  and  brew 
it  with  seven  bushels  of  wheaten  malt,  one  bushel  of 
oat  meal,  and  one  bushel  of  ground  beans.  When  it 
is  tunned,  the  hogshead  must  not  be  filled  too  full  at 
lirst  :  as.  soon  as  it  begins  to  work,  put  into  it  three 
pounds  of  the  inner  rind  of  fir,  one  pound  of  the  tops 
oi  fii  and  beech,  three  handfuls  of  earduus  bcnedictus, 
a  handful  or  two  of  the  flower  of  rosa  soils  :  add  bur- 
net,  betony,  marjoram,  avens,  pennyroyal,  and  wild 
thyme,  of.  each  a  handful  and  a  half;  of  elder  flowers, 
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two  handfuls  or  more  ;  seeds  of  cardamon  bruised  cio 
ounces  ;  barberries  bruised,  one  ounce :  rdien  the  li-  J| 
quor  has  worked  a  while,  put  the  herbs  and  seeds  into  Mummy. 

the  vessel ;  and  after  they  are  added,  let  it  work  over  - 

as  little  as  possible  ;  then  fill  it  up  :  lastly,  when  It  is 
stopped,  put  into  the  hogshead  ten  neiv-laid  eg-rs  un- 
broken  ;  stop  it  up  close,  and  use  It  at  two  years  end. 

The  English  brewers,  instead  of  the  inner  rind  of  fir 
use  cardamom,  ginger,  and  sassafras ;  and  also  add  ele! 
campane,  madder,  and  red  sanders. 

^  sent  against  tha 

Achfeans,  whom  he  conquered  B.  C.  ia^  Hp  1 

stroyed  Corinth,  Thebes,  and  Chalcis,  by  order  of  tim 
senate,  and  obtained  the  surname  of  Achaicus  from  his 
Mctories.  He  did  not  enrich  himself  with  the  spoils  of 
the  enemy,  but  returned  home  without  any  increase 
of  fortune.  He  was  so  little  acquainted  with  (he  va- 

arBstl ‘If  r celebrated 
aitists  of  Greece  which  were  found  in  the  plunder  of 

Conntli,  that  be  saul  to  those  who  conveyed  them  to 
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makes  others  in  their  stead. 

MUM.MY"  a  body  embalmed  or  dried.  In  tho  man- 
ner  u>ed  by  the  ancient  Egyptian.s;  or  the  compositiou 
Mth  wnicli  It  IS  embalmed.  Tbcre  are  two  kinds  of 
bodies  denominated  mummies.  The  fir,st  are  onlv  car¬ 
cases  dried  by  llie  heat  of  the  sun,  am!  by  that  qiear.s 

kept  from  putrefaction:  these  are  frequently  foiuid  la 

file  sands  ot  r.,bva.  Some  imagine,  that  these  are 


,1  ,  r  1  *  1  luai  iiicse  £tre 

the  hoo.es  ol  deceased  people  buried  there  ou  purpose 
okeep  them  entire  ivitliout  embalming;  others  think 
they  are  the  carcases  of  travellers  who  have  been  over- 
whelmed  by  tiic  clouds  of  sand  raised  by  the  hurri¬ 
canes  xrequent  in  those  deserts.  The  second  kind  of 
nuimniics  are  bodies  Jaken  out.  of  the  catacombs  near 
Cairo,  in  which  the  Egyptians  deposited  their  dead  af¬ 
ter  emhalming.  See  Embalming. 

MY  Iiave  two  dilfcrent  substances  preserved  for  me- 
dicma  use  under  the  name  of  mummy,  though  both  In 
some  degree  of  the  san.e  origin.  The  one  is  the  dried 
and  preserved  _  flcsli  of  human  bodies,  embalmed  with 
myrrh  and  spices;  the  other  is  tl,e  liquor  running 
tiom  suc.i  mummies,  wlien  newly  ))rcpared,  or  wheu 


_  --  7  ....w..  |,i tpaiev,  or  wneu 

ailected  by  great  heat  or  damps.  The  latter  is  some¬ 


times  in  a  liquid,  sometimes  of  a  solid  for 


jireservcd  in  vials  well  stopped,  or  sulTcred  to  dry  and 
harden  in  the  air.  The  first  kind  of  mummy  is  brought 
to  us  in  large  pieces,  of  a  lax  and  friable  texture, 
light  and  spongy,  of  a  blackish  brown  eolour,  and  of¬ 
ten  (  amp  and  clammy  on  tlie  surface  :  it  is  of  a  stron.^ 
hut  disagreeable  smell.  The  second  kind  of  mumm>° 
lu  Its  hquKl  state.  Is  a  thick,  opaque,  and  viscous 
ukI,  of  a  blackish  colour,  but  not  disagreeable  smell. 
J  u  its  indurated  state,  it  is  a  dry  solitl  substance,  01 
u  line  sinning  black  colour,  and  close  texture,  easily 
lirokcn,  and  of  a  good  smell ;  very  inflammable,  and 
yielding  a  scent  of  myrrh  and  aromatic  ingredients 
while  burning.  Ihis,  it  we  cannot  he  content  with¬ 
out  mcGicines  from  our  own  bodies,  ought  to  be  tlie 
mummy  used  in  the  si, ops  ;  hut  it  is  ve'j  v  scarce  and 
dear  ;  while  the  other  is  so  cheap,  that  It  will  always 
be  most  in  use.  ^ 

All  these  kinds  of  mummies  are  brought  from  E- 
gypt.  But  we  are  not  to,  imagine,  tliat  any  body 
breaks  up  the  real  Egyptian  mummies,  to  sell  them  in 

pic<:£s 
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Mummy  pieces  to  the  druggists,  as  they  make  a  mucli  better 
II  market  of  them  in  Europe  whole,  when  they  can  con- 
■  trive  to  get  them.  What  our  druggists  are  supplied 
with,  is  the  flesli  of  executed  criminals,  or  of  any 
other  bodies  the  Jews  can  get,  who  fill  them  with  the 
common  bitumen,  so  plentiful  in  that  part  of  the 
world  j  and  adding  a  little  aloes,  and  two  or  three 
other  cheap  Ingredients,  send  them  to  be  baked  in  an 
oven,  till  the  juices  arc  exhaled,  and  the  embalming 
.  matter  has  penetrated  so  thoroughly  that  the  fle'sh  will 

keep  and  bear  transporting  into  Europe.  Mummy  has 
been  esteemed  resolvent  and  balsamic :  but  whatever 
virtues  have  been  attributed  to  It,  seem  to  be  such  as 
depend  more  upon  the  ingredients  used  in  preparimr 
the  flesh  than  in  the  flesh  itself;  and  it  would  surely 
be  better  to  give  those  ingredients  without  so  shocking 
an  addition. 

Jliere  are  found  in  Poland  a  kind  of  natural  mum¬ 
mies,  or  human  bodies  preserved  without  the  assistance 
of  art.  These  lie  in  considerable  numbers  in  some  of 
the  vast  caverns  in  that  country.  They  are  dried  with 
the  flesh  and  skin  shrunk  up  almost  close  to  the  bones, 
and  are  of  a  blackish  colour.  In  the  wars  which  se¬ 
veral  ages  ago  laid  waste  that  country.  It  was  com¬ 
mon  for  parties  of  the  weaken'  side  to  retire  into  these 
caves,  where  their  enemies,  it  they  found  them  out,  suf¬ 
focated  them  by  burning  straw,  &c.  at  the  mouth  of 
the  cavern,  and  then  left  the  bodies;  wliich,  being  out 
of  the  way  of  injuries  from  common  accidents,  have  lain 
there  ever  since. 

IVIuMMV,  among  gardeners,  a  kind  of  wax  used  in 
grafting  and  planting  the  roots  of  trees,  made  In  the 
following  manner:  Take  one  pound  of  black  pitcli, 
and  a  ijuartcr  of  a  pound  of  turpentine  ;  put  them  to¬ 
gether  into  an  earthen  pot,  and  set  them  on  fire  in  the 
9pen  air,  holding  something  in  your  hand  to  cover  and 
<|uench  the  mixture  in  time,  which  is  to  be  alternately 
lighted  and  quenched  till  all  the  nitrous  and  volatile 
parts  be  evaporated,  i  o  this  a  little  commoa  wax  is 
to  be  added  ;  and  the  composition  is  then  to  be  set  by 
for  use. 

MUMPS.  Sec  IMedicin'E  inde.r. 

MUNDA,  an  ancient  town  of  Spain,  in  the  king*- 
dom  of  Oranada,  seated  on  the  declivity  of  a  hill,  at 
the  bottom  of  which  runs  a  river.  W.  Lon  *-,  u 
N.  Lat.48.  15.  *  o  4  b 

1  his  city  was  anciently  famous  for  a  victoi-y  gained 
by  Ccesar  over  tlie  two  sons  of  Pompey,  who  had  col¬ 
lected  an  army  in  Spain  after  the  defeat  of  their  father 
at  Pharsalia.  See  ^  JZ/'.s*//-?/ o/*)  Home. 

^  he  1  ompeys  posted  their  army  advantageouslv  on 
a  rising  ground,  whereof  one  side  was  defemied  by'  the 
city  ot  Munda,  and  the  other  by  a  small  river  which 
watered  the  plain,  and  by  a  marsh  :  so  that  the  enemy 
could  not  attack  them  but  in  front,  (.'x'sar  likewise 
drew  up  bis  troops  with  grc:it  art,  and  having  advan¬ 
ced  a  little  w.ay  from  bis  camp,  ordered  them  to 
bait,  expecting  the  enemv  would  ab.andon  their  advan¬ 
tageous  post,  and  come  to  meet  him.  Mut  as  tlicv  did 
hot  stir,  (  xsar  made  as  li  be  intended  to  forlil'y  bim- 
scif  in  that  poit ;  which  Induced  tlie  young  general,  who 
looked  ui>oii  this  as  a  sign  of  fear,  to  advance  into  the 
plain,  and  attack,  the  enemy  lielore  they  could  scciue 
tliem-elves  witii  :iiiy  works.  Ponif^'v’s  arpiy  was  by 
fjr  the  most  numerous:  for  it  consried  of  13  hgluns, 


6000  horse,  and  an  incredible  number  of  auxiliaries,  Munda. 
among  whom  were  all  the  forces  of  Bocchus  king  of 
INIaurltanla,  commanded  by  bis  two  sons,  both  youths 
of  great  valour  and  bravery.  Cccs.ar  had  8o  cohorts, 
three  legions,  to  wit,  the  third,  the  fifth, -and  the  tenth, 
and  a  body  of  8000  horse.  As  the  enemy  drew  near, 

Caesar  betrayed  a  great  deal  of  uneasiness  and  concern, 
as  if  be  were  doubttul  ot  the  success,  knowing  he  was 
to  engage  men  no  way  inlerlor  in  valour  and  experi¬ 
ence  to  his  own,  and  commanded  by  ofiicers  who  had 
on  many  occasions  given  signal  proofs  of  their  bra¬ 
very  and  conduct.  Cneiiis,  the  elder  of  the  two  brothers, 
was  generally  looked  upon  as  an  able  commander  ;  and 
Labienus,  who  bad  revolted,  esteemed  scarce  inferior  to 
himself. 

However,  the  dictator,  desirous  to  put  an  end  to 
the  civil  war,  either  by  his  own  death,  or  that  of  his 
rivals,  gave  tlie  signal  for  the  battle,  and  fell  upon  the 
enemy  with  bis  usual  vigour  and  resolution.  M  tlie 
first  onset,  wliich  was  dreadful,  the  auxiliaries  on  both 
sides  betook  themselves  to  fliglit,  leaving  the  Bomans 
to  decide  their  quarrel  by  themselves.  Then  the  Ic- 
gion:iries  engaged  with  a  fury  hardly  to  he  expressed  ; 

Cxsar’s  men  being  encouraged  by  llic  hopes  of  putting 
an  end  to  all  their  labours  bv  this  battle  ;  and  those  of 
Pompey  exerting  themselves  out  of  necessity  and  des- 
pa.T,  since  most  of  them  expected  no  quarter,  as  hav¬ 
ing  been  formerly  pardoned.  Never  rvas  victory  more 
obstinately  disjiuted.  Cmsar’s  men,  who  had  been  al- 
Avays  used  to  conquer,  found  themselves  so  A'igorouslv 
charged  by  tlie  enemy’s  legionaries,  that  they  began 
to  give  ground;  and  though  they  did  not  turn  their 
backs,  yet  it  was  manifest  that  sliame  alone  kept  them 
in  their  posts.  All  authors  agree,  that  Cxsar  had  never 
been  in  so  great  danger ;  and  he  himself,  when  he  came  • 
back  to  his.  camp,  told  his  friends,  that  he  had  often 
fought  for  victory,  but  this  rvas  the  first  time  he  had  - 
ever  fought  lor  life.  Thinking  himself  abandoned  by 
fortune,  which  had  hitherto  favoured  him,  he  had  some 
thoughts  of  stabbing  himself  with  his  oavu  sword,  and 
by  a  voluntary  death  preventing  tlie  disgrace  of  a  de¬ 
feat :  hut  returning  soon  to  himself,  and  eoncludliig  it 
Avould  he  more  to  his  reputation  to  fall  hv  the  ineniv’.s 
hand  at  the  head  of  his  troops,  than,  in  a  fit  of  ilespali', 
by  h  is  own,  he  dismounted  i’rom  his  horse,  jind  snateh- 
ing  a  buckler  from  one  of  his  legionaries,  he  threw'  lii  n- 
self  like  a  man  in  dcsjiair  into  the  midst  of  t!ic  emir.y  ;  ; 
crying  out  to  his  men,  Arc  you  mt  aahiinud  to  deliver 
your  mncral  into  the  ha  mix  of  hoys  9  At  these  w'ords, 
the  soldiers  of  the  tenth  legion,  animated  by  the  ex¬ 
ample  of  llicir  general,  fell  upon  the  eiuniv  with  fresh 
vigour,  and  made  a  dieailfnl  luivock  of  tliem.  Hut  iu 
iqiite  of  their  utmost  efl’orts,  Pompey’s  men  still  kept 
their  ground,  and,  fhougli  greatly  latigiiiil,  retnrn.- 
ed  to  ^!ie  cliargi'  with  equal  \igour.  'i  lieu  tl.i'  ( -.c- 
s.ari  ans  Ik  gan  to  despair  of  Nieton'  ;  .'ind  the  ilietator, 
running'  throiigli  tlie  ranks  of  his  dishi  :irten<  d  lerion- 
arios,  had  ini.cli  ado  to  ki  cp  the  lu  together.  '1  he 
battle  h:ul  alre:idv  lu'-ti'd  i'rom  the  rising  to  the  fitting 
ol  the  sun,  without  anv  coiisithriiblc  advaiitave  on  either 

side. 

At  h  ngth  a  mere  accident  dcciili  d  the  (li'piite  in 
i.ivonr  ol  the  dictator.  Hogud,  a  petty  king  of  Maii- 
rit:mi:i,  had  joined  (':i  ■  ar  -  oon  at’ier  his  :iiri\  :il  in  Spain, 
witii  .son.e  qii'i'lioi;  ol  Nnnu.lliui  Iiorsi  ;  hut  in  ilw 
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MunJa  very  beginning  of  the  battle,  being  terrified  at  the 
il  shouting  of  the  soldiers,  intermingled  with  groans,  and 
Munich  (.i,g  clashing  of  their  arms,  he  had  abandoned  his  post, 
and  retired  with  the  auxiliaries  under  his  command  to 
a  rising  ground  at  a  small  distance  from  the  enemy’s 
camp.  There  be  continued  the  whole  day  an  idle 
spectator  of  the  battle  that  was  fought  in  the  plain. 
But  towards  the  evening,  partly  out  of  shame  and 
partly  out  of  compassion  for  his  friend  Csesar,  he  re¬ 
solved  to  fall  upon  Pompey’s  camp;  and  accordingly 
ilew  thither  with  all  the  forces  be  had  with  him.  La^ 
blcnus,  apprised  of  his  design,  hastened  after  him  to  the 
defence  of  the  camp  ;  which  Ctesar  observing,  cried  to 
his  legionaries,  Co’.trage, fellow  soldiers!  the  vietory  at 
levgth  is  oiirs  ;  Lahienus  flies.  This  artifice  had  the 
desired  eftect :  Cmsar’s  men,  believing  that  Labierius 
was  truly  fled,  made  a  last  effort,  and  charged  the  wing 
he  commanded  so  briskly,  that  after  a  most  obstinate 
-dispute  they  put  them  to  flight. 

Though  the  enemy’s  left  wing  was  thus  entirely 
defeated,  the  right  wing,  where  the  elder  Pompey 
commanded,  still  kept  their  ground  for  some  time. 
Pompey  dismounting  from  his  horse,  fought  on  foot 
like  a  private  man  In  the  first  line,  till  most  of  his  le¬ 
gionaries  being  killed,  he  was  forced  to  save  himself 
by  flight  from  falling  into  the  enemy’s  hands.  Part 
of  his  troops  fled  back,  to  their  camj),  and  part  took 
shelter  in  the  city  of  Munda.  The  camp  was  imme¬ 
diately  attacked,  and  taken  sword, In  hand;  and  as 
for  the  city,  Cresar,  without  loss  of  time,  drew  a  line 
of  circunivallation  round  it.  This  victory  was  gained 
on  the  i6th  of  the  kalends  of  April,  i.  e.  according  to 
our  way  of  counting,  on  the  1  7th  day  of  March,  when 
the  Dionysian  festival,  or  the  Liberalia,  were  celebrated 
at  Rome  ;  the  very  day,  as  Plutarch  observes,  in  which 
Pompey  the  Great,  four  year's  before,  had  set  out  for 
the  war.  In  this  action  Pompey  lost  30,000  men  ; 
among  whom  were  the  famous  Ijabienus,  rkttius  Va¬ 
rus,  and  3000  Roman  knights.  Seventeen  officers  of 
distinction  were  taken,  and  all  the  enemy’s  eagles  and 
ensigns,  together  with  Pompey’s  fasces,  which  he  had 
assumed  as  governor  of  Spain.  On  Cresar’s  side,  only 
1000  men  were  killed  and  500  w'oundcd. 

MUNDIC,  or  Marcasite,  an  old  name  for  py¬ 
rites  of  copper  or  iron.  See  Ores  oj  Copper  and  Iron, 
Mineralogy  Index. 

AlUNDINGOES,  the  name  of  a  people  who  live 
on  the  sides  of  the  river  Gambia  in  Africa,  and  who 
are  of  a  jet  black  colour,  strong,  and  w'cll  made.  I'licy 
have  a  priest  sent  over  every  year  from  one  of  the  Cape 
de  Verd  Islands  to  christen  and  marry. 

MUNDUS  patens,  the  open  world,  in  Roman 
jinti(]uity,  a  solemnity  performed  In  a  small  temple,  of 
<x  round  form  like  the  world,  dedicated  to  Dis  and  the 
rest  of  the  infernal  gods.  This  temple  was  opened  but 
three  times  in  the  year,  viz.  the  24th  of  August,  the 
gtb  of  October,  and  the  7th  of  November.  During 
these  days,  the  Romans  believed  hell  was  open  ;  on 
these  days  therefore  they  never  offered  battle,  listed 
soldiers,  put  to  sea,  or  married. 

MUNICH,  a  town  of  Germany,  capital  of  the 
duchy,  now  the  kingdom,  of  Bavaria.  It  stands  on 
the  Iser,  70  miles  south  of  Ratisbon  and  214  west  of 
Vienna,  being  one  of  the  most  pleasant  and  populous 
cities  of  Germany  for  its  bigness.  The  number  ef 


the  inhabitants  in  1781  was  48,000.  Having  been  ManicL, 
built  at  first  on  a  spot  of  ground  belonging  to  a  con-  Mujiicipa 
vent,  it  had  from  thence  in  German  the  name  of  Mun- 
then,  I.  e.  Monk's  town,  and  a  monk  for  its  arms. 

The  elector’s  palace  here  is  a  very  grand  structure, 
consisting  of  several  courts,  furnished  and  adorned  in 
the  most  magnificent  manner,  with  tapestry,  gilding, 
sculpture,  statues,  and  paintings.  It  contains  an 
amazing  collection  of  jew’els,  antiquities,  and  curiosi¬ 
ties.  The  great  hall  is  118  feet  long  and  52  broad  ; 
and  the  staircase  leading  to  it,  from  top  to  bottom  of 
marble  and  gold.  In  the  hall  of  antiquities  are  354 
busts  and  statues  of  jasper  and  porphyry,  brass  and 
marble.  In  this  palace  is  a  library,  containing  a  vast 
collection  of  bc'uks,  and  many  valuable  manuscripts,  in 
most  languages  ancient  and  modern  ;  and  a  chamber 
of  rarities,  among  which  is  the  picture  of  a  bravo  or 
assassin,  who  is  said  to  have  committed  345  murders 
with  his  own  hand,  and  to  have  been  accomplice  in,  or 
privy  to,  400  more.  The  treasury  in  the  chapel  con¬ 
tains  also  a  vast  number  of  pictures,  precious  stones, 
medals,  vessels  of  gold  and  silver,  -^cc.  Among  other 
curiosities,  here  is  a  cheriy  stone  with  140  heads  dis¬ 
tinctly  engraved  upon  it.  The  gaidens  of  the  palace 
are  also  very  fine,  and  it  is  said  a  secret  passage  leads 
from  it  to  all  the  churches  and  convents  in  the  town. 

There  Is  a  great  number  of  other  fine  buildings  In  this 
city,  public  and  private,  particularly  the  riding  house, 
town  house,  opera  room,  the  Jesuits  college,  the  large 
edifice  for  tournaments,  the  churches,  convents,  foun¬ 
tains,  &c.  Its  manufactures  are  those  of  silk,  particu¬ 
larly  velvet,  woollen  cloths,  and  tapestry  ;  and  it  has 
two  annual  fairs,  at  which  great  quantities  of  salt,  wine, 

&c.  are  sold.  The  streets  are  broad  and  regular ;  and 
most  of  the  houses  well  built,  and  painted  on  the  out¬ 
side.  The  market  place  is  extremely  beautiful.  Not 
far  from  Munich  are  four  other  palaces,  with  fine  gar¬ 
dens,  belonging  to  the  elector,  viz.  those  of  Sleisheim, 
Nymphenburg,  Dauchau,  and  Starenberg.  The  first 
and  last  are  about  three  leagues  from  the  capital ;  the 
second  about  half  a  league  ;  and  the  third  about  two 
leagues.  It  was  unsuccessfully  attacked  by  the  French 
in  1796.  See  Bavaria,  Supplement. 

JIuNiCH,  Count  de,  was  the  fiivourlte  of  the  cza¬ 
rina  Ann,  and  was  concerned  in  all  the  events  of  her 
reign.  Being  appointed  general  of  her  armies,  he 
gained  great  advantages  over  the  Crim  Tartars,  beat 
the  Turks,  A.  D.  1739,  in  an  engagement  near  Choc- 
zira,  and  took  that  city  together  with  Jassi  the  capital 
of  INIoldavia.  He  was  afterwards  prime  minister  to 
the  czar  Iwan  VI.  but  in  a  short  time  after  he  was 
accused  of  employing  the  power  which  his  office  con¬ 
ferred  on  him  to  gratify  his  own  ambition  and  pri¬ 
vate  resentment.  The  empress  Elizabeth  brought 
him  to  trial,  and  he  was  condemned  to  lose  his  life, 

A.  D.  1742.  This  sentence  w.as  mitigated  to  banish¬ 
ment  Into  Siberia,  whither  many  of  the  victims  of  his 
power  had  been  exiled.  He  was  recalled  by  Peter  HI. 

A.  D.  1762,  and  declared  field  marshal.  Upon  the 
death  of  this  prinee,  the  empress  Catharine  II.  ap¬ 
pointed  him  dircetor  general  of  the  ports  of  the  Baltic. 

He  died  on  the  8th  of  October  1767,  at  the  age  of  84. 

MUNICIPAL,  in  the  Roman  civil  law,  an  epithet 
w’hich  signifies  i^ested  with  the  rights  and  privileges 
of  Roman  citizens.  See  Municipium. 

Municipal, 
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Municipal  IMoKlClPAL,  among  us,  is  applied  to  the  laws  that 
II  obtain  in  any  particular  city  or  province.  And  those 
Munster.  called  municipal  officers  who  are  elected  to  defend 
the  interests  of  cities,  to  maintain  their  riglits  and  pri¬ 
vileges,  and  to  preserve  order  and  harmony  among  the 
citizens  ;  such  as  mayors,  sheriffs,  consuls,  &c. 

MUNICIPES,  an  appellation  given  by  the  Romans 
to  the  Inhabitants  of  the  municipia  or  municipal  cities. 
See  Municipium. 

MUNICIPIUAI,  in  Roman  antiquity,  a  corporation 
borough,  or  enfranchised  city  or  town,  where  the  inha¬ 
bitants  enjoyed  their  own  laws  and  customs,  and  at  the 
same  time  were  honoured  with  the  privileges  of  Roman 
citizens  ;  but  then  this  privilege  generally  reached  no 
further  than  the  bare  title.  Some  indeed,  by  parti¬ 
cular  merit,  obtained  the  liberty  of  votes,  which  occa¬ 
sioned  that  distinction  of  muncipium  sine  suffingio,  and 
municipium  cum  suffragio. — The  inhabitants  of  the  mu- 
tiicipium  sine  suffragio  were  called  barely  Romani,  but 
those  of  the  municipium  cum  suffragio  were  called  lives 
Romani. 

Ihe  difference  between  proper  citizens  of  Rome 
and  the  inhabitants  of  the  municipium  may  be  thus  ex¬ 
pressed.  The  proper  citizens  of  Rome  were,  i.  Re¬ 
gistered  in  the  census  j  2.  Had  the  riglit  of  suffrage 
and  of  bearing  honours  j  3.  Wei'e  assessed  in  the  poll- 
tax  j  4.  Served  in  the  legions  ;  5.  Used  the  Roman 
laws  and  religion  •,  6.  Were  called  Qiiirites  and  po- 
pulus  Remanus :  Whereas  the  municipes  enjoyed  the 
three  first  of  these  privileges,  but  were  denied  the  three 
last. 

MUNITION,  the  provisions  with  which  a  place  is 
furnished  in  order  for  defence  ;  or  that  which  follows  a 
camp  for  its  subsistence. 

JiluyiTiON  S/iips,  are  those  that  have  stores  on  board 
in  order  to  supply  a  fleet  of  men  of  war  at  sea.  In  an 
engagement,  all  the  munition  ships  and  victuallers  at¬ 
tending  the  fleet  take  their  station  in  the  rear  of  all 
the  rest ;  they  are  not  to  engage  in  the  fight,  but  to 
attend  to  such  directions  as  are  sent  to  them  by  the 
admiral. 

MUNSTER,  in  Latin  Monomia,  and  in  Irish  Moun, 
the  most  southerly  province  of  Ireland  ;  bounded  on 
the  north  by  Leinster  and  Connaught,  and  on  tlie  east, 
west,  and  south,  by  the  ocean.  It  contains  the  coun¬ 
ties  of  Cork,  Clare,  Kerry,  Limerick,  Tipperary,  and 
\Aaterford  ;  and  3,289,932  Irish  plantation  acres,  740 
parishes,  63  baronies,  and  26  boroughs.  It  is  about 
1 25  miles  long  and  1 20  broad  ;  and  its  principal  town 
is  Cork.  Its  ancient  name  was  Mumhun  ;  and  in  lat¬ 
ter  ages  it  was  divided  into  Dtwjo/n/ or  South  Munster, 
Ormond  ox  East  Munster,  and  or  North  Mun¬ 

ster.  It  lies  between  51.  1 5.  and  53.  O.  N.  Lat.  and 
7.  10.  and  10.  40.  W.  Ijong. 

Munster,  a  bishopric  of  Germany  in  tlie  circle  of 
Westphalia,  and  territories  of  Prussia  j  bounded  on  the 
north  by  I.mbden  am!  Oldenburg,  on  the  south  by  the 
county  of  Mark  and  duchy  of  Westphalia,  on  the  west 
by  the  county  of  Bentheim  and  the  United  Provinces, 
and  on  the  east  by  the  bishoprics  of  Osnaliurgh  and 
Paderborn  together  with  the  county  of  Rav*  iisberg.  It 
Is  the  largest  of  all  the  W  estphalian  bishoprics,  being 
in  length  about  8o  miles,  and  in  breadth  from  20  to 
60,  and  contains  350,000  inhabitants.  It  is  divided 
into  13  bailiwicks  :  and  though  in  geueral  but  a  bar- 
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ren  country,  has  some  fruitful  plains,  with  woods,  and  Munster 
quarries  of  stone.  The  inhabitants,  excepting  a  few  of  || 
the  nobility  and  gentry,  are  all  Roman  Catholics  5  Munena. 
though  Lutheranism  had  once  a  considerable  footing' 
here.  The  bishop,  who  was  generally  also  elector  of 
Cologne,  has  a  revenue  of  about  70,000  pounds,  and 
can  maintain  8000  men.  By  an  unjust  custom,  un¬ 
known  in  the  rest  of  the  empire,  he  is  heir  to  all  stran¬ 
gers  who  die  in  the  country  without  children.  In  the 
matricula  he  is  rated  at  30  foot  and  118  horse;  or  832 
florins  monthly  in  lieu  of  them.  .  His  chapter  consists 
of  40  canons,  who  are  all  noble. 

ftIuNSTER,  a  city  of  Germany,  capital  of  a  bishopric 
of  the  same  name,  and  of  all  Westphalia,  stands  at  the 
conflux  of  the  river  Aa  with  the  Ems,  iu  E.  Long.  7. 

49.  N.  Lat.  52.  o.  It  is  of  a  circular  form,  large,  and 
had  strong  fortifications  which  have  been  thrown  down. 

The  citadel,  called  the  Rrille,  has  been  converted  into  a 
residence  for  the  bishop.  The  dean  and  chapter  now 
elect  the  bishop;  but  till  the  beginning  of  the  13th 
century  he  W'as  nominated  by  the  emperor.  This  city 
has  been  rendered  famous  by  three  remarkable  trans¬ 
actions.  1.  By  the  peace  concluded  here  in  1648, 
which  put  an  end  to  the  war  of  30  years ;  occasion¬ 
ed  by  the  persecuting  spirit  of  bigotted  Papists,  who 
chose  rather  to  plunge  their  country  into  all  the  cala¬ 
mities  of  war  than  allow  liberty  of  conscience  to  the 
Protestants.  By  this  peace,  however,  they  consented, 
much  against  their  inclinations,  to  grant  them  a  tolera¬ 
tion.  2.  By  the  disorders  and  disturbances  occasioned 
herein  1553,  by  a  parcel  of  enthusiasts,  headed  by  a 
taylor,  called  John  of  Leyden  from  the  place  of  his 
birth,  who  turned  out  the  magistrates,  and  took  pos¬ 
session  of  the  city,  where  they  perpetrated  the  most  hor¬ 
rid  villanies  and  cruelties.  3.  For  the  noble,  though, 
unsuccessful,  efforts  it  made  iu  defence  of  its  liberties 
against  the  tyranny  and  oppression  of  the  above  men¬ 
tioned  turbulent  and  bloody-minded  bisho]),  Bernard, 
van  Galen.  In  "this  city  are  a  great  number  of  con¬ 
vents  and  other  religious  houses,  many  of  them  stately 
piles,  and  surrounded  with  beautiful  gardens. 

MUNYCTHA,  or  Munkhius  Roitus,  in  Ancient 
Geography,  a  village  and  port  of  Athens,  nearer  to  the 
city,  fortified  in  the  same  manner  as  the  Piraeus,  to  the 
east  of  which  it  lay,  or  between  it  and  the  promontoiy 
Sunium,  at  the  mouth  of  tlie  lllssus.  Strabo  says  it  was 
an  eminence  in  form  of  a  pcniasula,  at  the  foot  of 
which  stood  three  harbours,  anciently  encompassed  with 
a  wall,  taking  within  its  extent  the  Piraeus  and  other 
harbours  full  of  docks,  with  the  temple  of  Diana  Mu- 
nychia ;  taking  its  name  from  Mynichus,  the  founder  of 
the  temple. 

Munychia,  an  annivei-sary  solemnity  observed  at 
Athens,  in  honour  of  Diana,  on  the  if'th  of  the  month 
Munychion.  Cakes  were  oflered  on  tlie  occasion,  called 

MUNYCHION,  the  tenth  month  of  the  .4theman 
year,  containing  29  days,  and  answering  to  the  latter 
part  of  our  March  and  the  beginning  of  April.  It 
was  so  called  from  the  festival  .Munychia,  which  was 
observed  in  this  mouth.  See  Month  and  Muny¬ 
chia. 

MUPIITI.  Sec  Mum. 

MLB. ENA,  or  Eel;  a  genus  of  fishes,  belong¬ 
ing  to  the  order  of  apodes.  See  IcHTH  yoj.o<;y  Index, 

MURAU. 
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Mural  TJURAL,  somelliing  belonging  to.  a  wall,  which 
Murcia  Latins  call  rmiriis, 

■  “  '  MvnAL  Croii'7?,  among  the  ancient  Homans.  See 

C'ROWlJf. 

Mural  Arch,  is  a  wall,  or  walled  arch,  placed  ex¬ 
actly  in  the  plane  of  the  meridian,  i.  e.  upon  the  mei’i- 
dian  line,  for  the  fixing  of  a  large  quadrant,  sextant, 
or  other  instrument,  to  observe  the  meridian  altitudes, 
otc.  of  the  heavenly  bodies. 

Tycho  Brahe  tvas  the  first  who  used  a  mural  arch 
in  his  observations  ;  after  him  Hevelius,  Mr  Flam- 
•  stead,  De  la  Hire,  &c.  used  the  same  means.  See 
Astronomy. 

IMUKANUM,  In  Ancient  Geography,  a  town  of 
•the  coniines  of  Lucania.  Now  Morano  ;  a  citadel  in 
Calabria  Cltrn,  at  the  springs  of  tlie  Sybaris,  midway 
between  the  •Sinus  Tarentinus  to  the  east,  and  the  Tus¬ 
can  sea  to  the  west.  Supposed  to  have  risen  from 
the  ruins  of  Syphtcum,  a  town  of  the  Bi-uttll  mentioned 
by  Livy. 

MUr.ATOHI,  Lewis,  Anthony,  a  learned  and 
celebrated  Italian  writer,  born  at  Vignoles,  in  the  ter- 
sritory  of  Bologna,  in  1672.  He  early  discovered  an  ex¬ 
treme  fondness  for  the  learned  languages  and  sciences  j 
•and  ibis  was  seconded  by  an  excellent  education. 
After  having  completed  his  first  studies,  he  embraced 
the  state  of  an  ecclesiastic  5  and  applied  himself  to 
polite  literature,  philosophy,  theology,  civil  law,  an¬ 
tiquities,  and  other  sciences  ;  by  which  means  he  be¬ 
came  in  a  manner  universally  learned.  He  was  scarcely 
22  years  of  age  when  he  was  made  librarian  of  the 
Ambrosian  library  at  IMIlan.  It  1700  the  duke  of 
Modena,  his  sovereign,  recalled  him,  and  made  him 
Ills  librarian,  and  keeper  of  the  archives  of  his  duchv. 
Muratori  discharged  this  doulde  employment  during 
the  rest  oi  his  life,  and  liad  no  other  benefice  than  the 
provostsliip  of  Santa  Maria  del  Pomposa.  The  princi¬ 
pal  of  Ills  works  are, —  i.  ylnccdota,  or  a  collection  of 
pieces  taken  from  the  Ambrosian  llbrarv,  2  vols  410, 
with  learned  notes  and  dissertations.  2.  A  treatise  on 
the  perfection  of  the  Italian  poetry,  2  vnls  4to. 
3.  Anccdota  Grceca,  3  vols  4to.  4.  A  genealogical 
history  of  the  house  of  Modena,  2  vols  folio.  5.  An 
excellent  collection  of  the  writers  ()f  the  Italian  history, 
27  vols  folio,  with  learned  notes.  6.  Another  collec¬ 
tion,  under  the  title  of  Antiquitatca  ludiccc.  7.  A 
collection  of  ancient  inscriptions,  under  the  title  of 
Novus  Thesaurus,  6  vols  folio.  8.  The  annals  of  Italy, 
12  vols  4to,  in  Italian,  &c.  9.  Letters,  dissertations, 

Italian  poems,  &c. 

MURCIA,  the  Pagan  goddess  of  idleness.  The 
name  is  taken  from  murcus  or  murcidus,  an  obsolete 
word,  signifying  a  dull,  slothful,  or  lazy  person. — 
The  statues  of  this  goddess  w'ere  always  covered  with 
dust  and  moss,  to  express  her  idleness  and  negligence. 
She  had  a  temple  at  Rome,  at  the  foot  of  the  Aven- 
tlne  mount. 

Murcia,  a  kingdom  in  Spain,  bounded  on  the 
north  by  New  Castile,  on  the  east  by  the  kingdom  of 
Valencia,  on  the  west  by  Andalusia  and  Granada,  and 
on  the  south  by  the  Mediterranean  sea.  It  is  about 
62  miles  in  length,  and  yS  In  breadth  j  and  its  jnin- 
clpal  river  is  the  Segura.  The  soil  is  dry,  because  it  sel¬ 
dom  rains,  and  therefore  it  produces  little  corn  or 
?v/ine  5  but  there  is  plenty  of  oranges,  citrons,  lemons, 


olives,  almonds,  mulberries,  rice,  pulse,  and  sugar.  It  jruroia 
has  also  a  great  deal  of  silk.  It  was  taken  from  the  Murder. 
Moors  in  1265.  The  air  is  very  healthful.  c— 

Murcia,  a  large,  handsome,  and  populous  town  of 
Spain,  capital  of  a  kingdom  of  the  same  name.  It  is 
a  bishop’s  see,  and  contains  six  parishes.  Tlie  catlie- 
dral  is  a  most  superb  edifice,  with  the  stairs  of  the 
steeple  so  contrived  that  a  man  may  ride  up  to  the 
lop,  either  on  horsehack  or  in  a  coach.  It  is  situated 
in  a  pleasant  plain,  which  abounds  in  fine  gardens  about 
the  city,  and  in  which  are  the  best  fruits  iii  Spain.  It 
is  seated  on  the  river  Segura,  lu  W.  Long.  8.  36.  N. 

Lat.  37.  48. 

MURDER,  or  Murther,  the  act  of  killing  ano- 
tber  with  violence  and  injustice.  Tlie  word  comes 
from  the  Saxon  morih,  “  death  5”  which  some  will  have 
to  signify  a  violent  death  •,  wlience  the  barbarous  La¬ 
tin  murdrum  and  modrum. 

Among  the  number  of  popular  errors,  is  the  notion 
which  has  obtained,  that  the  dead  body  would  bleed 
in  the  presence  or  upon  the  touch  of  the  murderer. 

The  crime  of  murder  is  punished  with  death  in  al¬ 
most  all  nations. 

IMurder,  or  Murther,  in  Law,  is  thus  defined,  or 
rather  described,  by  Sir  Edward  Coke  :  “  When  a 
person,  of  sound  memory  and  discretion,  unlawfully 
killetii  any  reasonable  creature  in  being,  and  under  the 
king’s  peace,  with  malice  aforctliought,  either  express 
or  implied.”  Tlie  best  way  of  examining  the  nature 
of  this  crime  will  be  by  considering  the  several  branches 
of  this  definition. 

1.  It  must  be  committed  by  a  person  of  sound  me¬ 
mory  a7id  discj'ction  :  for  lunatics  or  infants  are  inca¬ 
pable  of  committing  any  crime  ;  unless  In  such  cases 
wlicrc  they  show  a  consciousness  of  doing  WTong,  and 
of  course  a  discretion  or  discernment  between  good  and 
evil. 

2.  Next,  it  happens  when  a  person  of  such  sound 
discretion  vnhiwfulhj  killcth.  The  unlawfulness  arises 
from  the  killing  without  warrant  or  excuse  :  and  there 
must  also  be  an  actual  killing  to  constitute  murder ; 
for  a  bare  assault,  with  intent  to  kill,  is  only  a  great 
misdemeanour,  though  formerly  it  was  held  to  be  murder. 

I'lie  killing  may  lie  by  poisoning,  striking,  starving, 
drowning,  and  a  thousand  other  forms  of  death,  by 
which  human  nature  may  be  overcome.  Of  these  the 
most  detestable  of  all  is  poison  ;  hccausc  it  can  of  all 
others  ho  the  least  prevented,  either  by  manhood  or 
forethought.  And  therefore,  by  the  stat.  22  Hen.  VIII. 
r.  9.  it  was  made  treason,  and  a  more  grievous  and 
lingering  kind  of  death  ivas  inflicted  on  it  than  the 
common  law  allowed  j  namely,  hoiling  to  death  :  but  tliis 
act  did  not  live  long,  being  repealed  by  i  Edw.  VI.  c. 

1 2.  There  was  also,  by  the  ancient  common  law,  one 
species  of  killing  held  to  be  murder,  which  may  be  du¬ 
bious  at  this  day,  as  there  bath  not  been  an  instance 
wherein  it  has  been  held  to  be  murder  for  many  ages 
past,  viz.  bearing  false  witness  against  another,  with  an 
express  premeditated  design  to  take  away  bis  life,  so  as 
the  innocent  person  be  condemned  and  executed.  The 
Gothic  laws  punished  in  this  case  both  the  judge,  the 
witnesses,  and  the  prosecutor;  and,  among  the  Romans, 
the  lex  Cornelia  de  sicariis,  punished  the  false  witnesses 
with  death,  as  being  guilty  of  a  species  of  assassination. 

And  there  is  no  doubt  but  this  is  equally  murder  foro 

conscientia 
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Mvinler.  conscientice  as  killing  with  a  sword  j  though  the  modern 
— law  (to  avoid  the  danger  of  •  deterring  witnesses  from 
giving  evidence  upon  capital  prosecutions,  if  it  must  be 
at  the  peril  of  their  own  lives)  has  not  yet  punished  it 
as  such.  If  a  man,  however,  do  such  an  act,  of  w’hich 
the  probable  consequence  may  be,  and  eventually  is, 
death  5  such  killing  may  be  murder,  although  no  stroke 
be  struck  by  himself,  and  no  killing  may  be  primarily 
Intended  :  as  was  the  case  of  the  unnatural  son  who 
exposed  his  sick  lather  to  the  air  against  his  will,  by 
reason  whereof  he  died  j  and  of  the  harlot,  wlio  laid 
her  child  under  leaves  in  an  orchard,  wliere  a  kite 
struck  and  killed  it.  So  too,  if  a  man  have  a  beast 
that  is  used  to  do  mischief  j  and  he,  knowing  it, 
suffers  it  to  go  abroad,  and  it  kills  a  man ;  even  this 
is  manslaughter  in  the  owner  j  but  if  he  have  purposely 
turned  it  loose,  though  barely  to  frighten  people,  and 
make  what  is  called  sport,  it  is  with  us  (as  in  the 
Jewish  law')  as  much  murder  as  if  he  had  incited  a 
bear  or  dog  to  w'orry  them.  If  a  physician  or  sur¬ 
geon  give  his  patient  a  potion  or  plaster  to  cure  him, 
which,  contrary  to  expectation,  kills  him,  this  is  nei¬ 
ther  murder  nor  manslaughter,  but  misadventure  ;  and 
he  shall  not  be  punished  criminally,  however  liable  he 
might  forinerly  have  been  to  a  civil  action  for  neglect 
or  ignorance ;  but  it  hath  been  holden,  tliat  if  it  be 
not  a  regular  physician  or  surgeon  who  administers  the 
medicine,  or  performs  the  operation,  it  is  manslaughter 
at  the  least.  Yet  Sir  Matthew  Hale  very  justly  que¬ 
stions  the  law  of  this  determination  ;  since  physic  and 
salves  were  in  use  before  licensed  physicians  and  sur¬ 
geons  :  wherefore  he  treats  this  doctrine  as  apocry¬ 
phal,  and  fitted  only  to  gratify  and  flatter  licenciates 
and  doctors  in  physic  ;  though  it  may  be  of  use  to  make 
people  cautious  and  wary  how  they  meddle  too  much  in 
so  dangerous  an  employment.  In  order  also  to  make 
the  killing  murder,  it  is  requisite  that  the  party  die 
within  a  year  and  a  day  after  the  stroke  received,  or 
cause  of  death  administered  ;  in  the  computation  of 
which  the  whole  day  upon  which  the  hurt  was  done 
shall  be  reckoned  the  first. 

3.  Farther:  The  person  killed  must  he  v.  reason¬ 
able  creature  in  being,  and  under  the  king's  peace,"  at 
the  time  of  the  killing.  Therefore  to  kill  an  alien,  a 
Jew,  or  an  outlaw',  who  are  all  under  the  king’s  peace 
or  protection,  is  as  much  murder  as  to  kill  the  mo't 
regular-born  Englishman  ;  except  he  be  an  alien -enemv, 
in  the  time  of  war.  To  kill  a  child  in  its  mother’s 
womb,  is  now  no  murder,  but  a  great  nvsprision  ;  hut 
it  the  child  be  born  alive,  and  dieth  by  reason  of  the 
potion  or  bruises  it  received  in  the  womb,  it  seems,  by 
the  better  opinion,  to  he  murder  in  such  as  admlnistcr- 
i-d  or  gave  them.  As  to  the  murder  of  bastard  chil¬ 
dren,  see  Bastard. 

4.  Lastly,  'I'he  killing  must  lie  committed  “  tvith 
malice  aforethought,"  to  make  it  the  crime  of  murder. 
This  13  the  grand  criterion'^  which  no\e  distiuguishes 
murder  from  other  killing  and  this  malice  prepense, 
mal'tia  preecogitata,  is  not  so  properly  spite  or  malevo¬ 
lence  to  the  deceased  in  particular,  as  any  evil  design 
in  general  j  the  dictate  of  a  wicked,  depraved,  and  ma¬ 
lignant  heart  ;  un  disposition  a  faire  unc  mul  chose  :  and 
it  may  be  either  txpnss,  or  implied,  in  law.  Express 
malice  is  when  one,  with  a  sedate  deliber:ite  mind  aid 
formed  design,  doth  kill  another,  which  formed  de- 
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sign  is  evidenced  by  external  circumstances  discovering  RTurd 
that  inward  intention  5  as  lying  in  wait,  antecedent  ^ 
menaees,  former  grudges,  and  concerted  schemes  to 
do  him  some  bodily  harm.  This  takes  in  the  case  of 
deliberate  duelling,  where  both  parties  meet  avowedly 
W'ith  an  intent  to  murder :  thinking  it  their  duty,  a:s 
gentlemen,  and  claiming  it  as  their  right,  to  wanton 
with  theli"  ow’n  lives  and  those  of  their  fellow  creatures  j 
without  any  warrant  or  authority  from  any  power  ei¬ 
ther  divine  or  human,  but  in  direct  contradiction  to 
the  laws  of  both  God  and  man  •,  and  therefore  the  law 
has  justly  fixed  the  crime  and  punishment  of  muider  on 
them,  and  on  their  seconds  also.  Yet  it  requires  such 
a  degree  of  passive  valour  to  combat  the  dread  of  even 
undeserved  contempt,  arising  from  the  false  notions  of 
honour  too  generally  received  in  Europe,  that  the 
strongest  prohibitions  and  penalties  of  the  law  will  ne¬ 
ver  be  entirely  effectual  to  ei-adicate  this  unhappy  cu¬ 
stom,  till  a  method  be  found  out  of  compelling  the 
original  aggressor  to  make  some  other  satisfaction  to 
the  affronted  party,  which  the  world  shall  esteem  • 
equally  reputable  as  thqt  which  is  now  given  at  the 
hazard  of  the  life  and  fortune,  as  well  of  the  person 
insulted,  as  of  him  who  has  given  the  insult.  Also, 
if  even  upon  a  sudden  provocation  one  beats  another, 
in  a  cruel  and  unusual  manner,  so  that  he  dies,  though 
he  did  not  intend  his  death,  yet  he  is  guilty  of  murder 
by  express  malice  ;  i.  e.  by  an  express  evil  design,  the 
genuine  sense  of  malitia :  As  when  a  park-keeper  tied 
a  boy  that  was  stealing  wood  to  a  horse’s  tail,  and 
dragged  him  along  the  park  :  when  a  master  corrected 
his  servant  with  an  iron  bar,  and  a  schoolmaster  stamp¬ 
ed  on  his  scholar’s  belly,  so  that  each  of  the  sufferers 
died  •,  these  w'ere  justly  held  to  be  murders,  because 
the  correction  being  excessive,  and  such  as  could  not 
proceed  but  from  a  bad  heart,  it  was  equivalent  to  a 
deliberate  act  of  slaughter.  Neither  shall  he  be  guilty 
of  a  less  crime  who  kills  another  in  consequence  of 
such  a  willul  act  as  shows  him  to  be  an  enemy  to  all 
mankind  in  general ;  as  going  deliberately,  and  with 
an  intent  to  do  mischief,  upon  a  horse  used  to  strike, 
or  coolly  discharging  a  gun  among  a  multitude  of 
people.  So  if  a  man  resolves  to  kill  *he  next  man  he 
meets,  and  does  kill  him,  it  is  murder,  although  he 
knew  him  not  j  tor  this  is  universal  malice.  And  if 
two  or  more  come  together  to  do  an  unlawful  act 
against  the  king’s  peace,  of  which  the  probable  con¬ 
sequence  might  he  bloodslicd  ;  as  to  heat  a  man,  to 
commit  a  riot,  or  to  rob  a  park,  and  one  of  them  kills 
a  man  ;  it  is  murder  in  them  all,  because  of  the  un¬ 
lawful  act,  the  malitia  preeeogitatu,  or  evil  intended 
beforehand. 

Also  in  many  cases  where  no  malice  is  expressed, 
the  law  will  imply  it  ;  as,'  where  a  man  wilfully  poisons 
another,  in  such  a  deliberate  :ict  the  law  presumes  ma¬ 
lice,  though  no  particular  enmitv  can  he  j)roved.  And 
if  a  man  kills  another  suddenly,  without  any,  or  with¬ 
out  a  considerable  provocation,  the  law  implies  malice; 
for  no  person,  unless  of  an  abandoned  heart,  would  be 
guilty  of  such  an  act  upon  a  slight  or  no  app:,renf  can  ;  . 

No  alVront,  by  words  or  gestuies  only,  is  a  suilicit  tit 
provocation,  so  as  excuse  or  extenuate  sue|.  at  t-  of 
violence  a-  manifestly  endanger  the  life  of  ninth  : . 

But  if  the  person  .0  provoked  had  unl’irtunatelv  kilh  .1 
the  other,  bv  beating  him  in  such  a  manner  as  showed 
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Muider.  only  an  intent  to  chastise  and  not  to  kill  him,  the  law 
< — V--—  '  so  tar  considers  the  provocation  of  contumelious  beha¬ 
viour,  as  to  adjudge  it  only  manslaughter,  and  not  mur¬ 
der.  In  like  manner,  if  one  kills  an  officer  of  justice, 
either  civil  or  criminal,  in  the  execution  of  his  duty,  or 
any  of  his  assistants  endeavouring  to  conserve  the  peace, 
or  any  private  person  endeavouring  to  suppress  an  affray 
or  apprehend  a  felon,  knowing  his  authority  or  the  in¬ 
tention  with  which  he  interposes,  the  law  will  imply 
malice,  and  the  killer  shall  he  guilty  of  murder.  And 
if  one  intends  to  do  another  felony,  and  undesignedly 
kills  a  mad,  this  is  also  murder.  Thus  if  one  shoots  at 
A,  and  misses  him,  but  kills  B,  this  is  murder;  because 
of  the  previous  felonious  intent,  whicl)  the  law  transfers 
from  one  to  the  other.  The  same  is  the  case,  where 
one  lays  poison  for  A,  and  B,  against  whom  the  pri¬ 
soner  had  no  malicious  intent,  takes  it,  and  it  kills  him, 
this  is  likewise  murder.  So  also,  if  one  give  a  w'omaa 
with  child  a  medicine  to  procivre  abortion,  and  it  oper¬ 
ates  so  violently  as  to  kill  the  w(Hnan,  this  is  murder 
H  in  the  person  who  gave  it.  It  were  endless  to  go 
through  all  the  cases  of  homicide,  which  have  been  ad¬ 
judged,  either  expressly  or  impliedly,  malicious  :  these 
therefore  may  suffice  as  a  specimen  ;  and  we  may  take 
it  for  a  general  rule,  that  all  homicide  is  malicious,  and 
of  course  amounts  to  murder,  unless  where  justified  by 
the  command  or  permission  of  the  law  ;  excused  on  a 
principle  of  accident  or  self-preservation  ;  or  alleviated 
into  manslaughter,  by  being  either  the  involuntary  con¬ 
sequence  of  some  act,  not  strictly  lawful,  or  (if  volun¬ 
tary)  occasioned  by  some  sudden  and  sufficiently  violent 
provocation.  And  all  these  circumstances  of  justifica¬ 
tion,  excuse,  or  alleviation,  it  is  incumbent  upon  the 
prisoner  to  make  out,  to  the  satisfaction  of  the  court 
and  jury,  the  latter  of  whom  are  to  decide  whether  the 
circumstances  alleged  are  proved  to  have  actually  ex¬ 
isted  ;  the  former,  Irow  far  they  extend  to  take  away 
or  mitigate  the  guilt.  For  all  homieide  is  presumed 
to  be  malicious,  until  the  contrary  appeareth  upon  evi¬ 
dence. 

The  punishment  of  murder,  and  that  of  man-slaugh¬ 
ter,  were  formerly  one  and  the  same ;  both  liaving  the 
benefit  of  clergy  ;  so  that  none  but  unlearned  persons, 
who  least  knew  the  guilt  of  it,  were  put  to  death  for 
this  enormous  crime.  But  now,  by  several  statutes, 
the  benefit  of  clergy  is  taken  away  from  murderers 
through  malice  prepense,  their  abettors,  procurers, 
and  counsellors.  In  atrocious  cases  it  was  frequently 
usual  for  the  court  to  direct  the  murderer,  after  exe¬ 
cution,  to  be  hung  upon  a  gibbet  in  chains  near  the 
place  where  the  fact  was  committed  but  this  was  no 
part  of  the  legal  judgment ;  and  the  like  is  still  some¬ 
times  practised  in  the  case  of  notorious  thieves,  nds, 
being  quite  contrary  to  the  express  command  of  the 
Mosaical  law,  seems  to  have  been  borrowed  from  the 
civil  law  ;  which,  besides  the  terror  of  the  example, 
gives  also  another  reason  for  this  practice,  viz.  that  it 
is  a  comfortable  sight  to  the  relations  and  friends  of 
the  deceased.  But  now',  in  England,  it  is  enacted 
by  statute  25  Ceo.  II.  c.  37.  that  the  judges,  before 
whom  any  person  is  found  guilty  of  wilful  murder, 
shall  pronounce  sentence  immediately  after  conviction, 
unless  he  sees  cause  to  postpone  it  ;  and  shall  in  pas¬ 
sing  sentence  direct  him  to  be  executed  on  the  next 
day  bgt  one  (unless  the  sapie  shall  be  Sunday,  and 


then  on  the  Monday  following),  and  that  his  body  Jlurdei 
be  delivered  to  the  surgeons  to  be  dissected  and  anato-  || 
mized  ;  and  that  the  judge  may  direct  his  body  to  be  Murrhm* 
afterwards  hung  in  chains,  but  in  nowise  to  be  buried  '' 
without  dissection.  And,  during  the  short  but  awful 
interval  between  sentence  and  execution,  the  prisoner 
shall  be  kept  alone,  and  sustained  with  only  bread  and 
water.  But  a  power  is  allowed  to  the  judge,  upon 
good  and  sufficient  cause,  to  respite  the  execution,  and 
i-elax  the  other  restraints  of  this  act.  See  farther,  Par¬ 
ricide,  and  Petit  'Treason. 

Murderers,  or  Murdering  Pieces,  in  a  ship,  are- 
small  pieces  of  ordnance,  either  of  brags  or  iron,  wliicb 
have  chambers  put  in  at  their  breeches.  They  are 
used  at  the  bulk- heads  of  the  fore-castle,  half-deck,  or 
steerage,  in  order  to  clear  the  deck,  on  the  ship’s  being 
boarded  by  an  enemy. 

MUBENA.  See  Murjena,  Ichthyology  In¬ 
dex. 

MURENGERS,  two  officers  of  great  antiquity  in 
the  city  of  Chester,  annually  chosen  out  of  the  aider- 
men,  to  see  the  walls  kept  in  repair,  and  to  receive  a 
certain  toll  for  that  purpose. 

MUREX,  a  genus  of  animals  belonging  to  the  order 
of  vermes  testacea.  See  CoNCHOi.oGY  Index. 

Murex,  a  caltrap  or  iron  instrument,  with  sharp 
points  projc'cting-  in  every  direction,  used  by  the  Ro¬ 
mans  as  a  defence  against  the  enemy’s  horse  ;  so  cal¬ 
led,  probably  from  some  resemblance  to  the  spines  on 
the  shell  of  the  murex. 

MURGI,  or  Murgis,  in  Ancient  Geography,  the 
last  town  of  Ba:tica,  next  the  Tarraconensis ;  the  Urce. 
of  Ptolemy,  Now  Muxara,  a  port-town  of  Granada,  on 
the  IMcditerranean.  W.  Long,  1°  50'.  N.  Lat.  37°  6.'. 

MURl  A,  the  Latin  name  of  common  salt.  See  Sor 
DA,  Muriate  of,  CHEMISTRY  Index. 

MUKIATiC  ACID.  See  Chemistry  Index.  This 
acid,  according  to  the  view's  of  Sir  II,  Davy,  is  com¬ 
posed  of  chlorine  (the  oxymuriatic  acid  of  all  chemists 
formerly,  and  of  some  still)  and  hydrogen. 

MURINA,  or  Murines,  a  delicious  sw'eet  wine^ 
medicated  with  spices,  and  the  usual  drink  of  the  ladies 
of  antiquity. 

murrain,  or  Gargle,  a  contagious  disease  a- 
mong  cattle.  See  Farriery  ///t/ca,’. 

MURRAY,  or  Moray,  the  name  of  a  district  in 
the  north  of  Scotland,  which,  in  a  former  division  of  the 
kingdom,  was  denominated  a  province.  This  district 
includes  the  counties  of  BanlF,  Elgin  and  Nairn,  The 
county  of  Elgin,  the  middle  division  of  this  district,  is 
still  known  by  the  name  of  Morayshire. 

MURRIIINE,  Murrhinus,  Meggiva?,  in  antiquity, 
an  appellation  given  to  a  delicate  sort  of  ware  brought 
from  the  east,  whereof  cups  and  vases  were  made,  which 
added  not  a  little  to  the  splendour  of  the  Roman  ban¬ 
quets.  Ci  Itics  are  divided  concerning  the  matter  of  the 
pocula  or  vasa  piurrhiua,  murrina,  or  inurrea.  Some  will 
have  them  to  have  been  the  same  with  our  porcelain  or 
china  ware.  The.generality  held  them  to  have  been  made 
of  sonie  precious  kind  of  stone,  which  was  found  chiefly, 
as  Pliny  tells  us,  in  Parthia,  but  more  especially  in  Car- 
mania  Arrian  tells  us,  that  there  was  a  great  quantity 
of  them  made  at  Diospolis  in  Egypt.  This  he  calls 
another  salt  of  murrhina  work  ;  and  it  is  evident,  from 
all  accounts,  that  the  murrhina  of  Diospolis  was  a  sort 

of 
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Mnnhire  of  glass  ware,  made  in  imitation  of  the  porcelain  or 

II  murrba  of  India.  There  is  some  difference  in  the  ac- 
f^^iEus.  counts  given  by  Pliny  and  Martial  of  the  murrhina  vasa. 

*  The  first  author  says,  that  they  would  not  bear  hot  li¬ 
quors,  but  that  only  cold  ones  were  drank  out  of  them. 
The  latter,  on  the  other  hand,  tells  us,  that  they  bore 
hot  liquors  very  well.  If  we  credit  Pliny’s  account, 
their  porcelain  was  much  inferior  to  oui’s  in  this  parti¬ 
cular.  Some  conjecture  them  to  have  been  of  agate, 
others  onyx,  others  of  coral.  Baronins,  doubtless, 
was  farthest  out  of  the  way,  when  he  took  them  to  be 
made  of  myrrh,  congealed  and  hardened.  Some  have 
supposed  these  vessels  to  be  made  of  crystal,  but  this  is 
contrary  to  the  accrunt  of  all  the  ancients.  The  Greeks 
had  the  words  for  crystal,  and  erfiv^tn  for 

myrrh,  very  common  among  them  ;  and  therefore  if 
these  vessels  had  been  made  of  either  of  these  substances, 
they  would  in  some  places  have  called  them  Smyrna  or 
crystalline.  On  the  contrary,  the  most  correct  among 
them  call  them  murrhina  or  morrina.  The  cups  made 
of  crystal,  which  were  also  in  use  at  those  times  were 
called  crystallina,  and  these  murrhina  or  murrhaea,  by 
way  of  keeping  up  the  distinction  ;  and  Martial  tells  us 
that  the  stone  they  were  made  of  was  spotted  or  varie¬ 
gated,  calling  them  pocula  maculosae  murrse.  And 
Statius  mentions  the  crystalline  and  muiThine  cups  in 
the  same  sentence,  but  as  different  things,  not  the  same. 
Arrian  mentions  also  the  Xihf  •,  which  his  inter¬ 

preters  censure  as  an  error  of  the  copies,  and  would  alter 
into  myrrha,  the  name  of  the  gum  myrrh. 

Pompey  is  recorded  as  the  first  who  brought  these 
murrbine  vessels  out  of  the  east,  which  he  exhibited 
in  bis  triumph,  and  dedicated  to  Jupiter  Capitolinas. 
But  private  persons  were  not  long  without  them.  So 
fond  in  effect  did  the  Roman  gentry  grow  of  them, 
that  a  cup  which  held  three  sextaries  was  sold  for  70 
talents.  T.  Petronius,  before  his  death,  to  spite  Nero 
(or  as  Pliny  expresses  It,  vt  mensam  ejus  exharedaret, 
to  disinherit  his  table),  broke  a  bason,  trulla  murrhina, 
valued  at  300  talents,  on  which  that  emperor  had  set 
his  heart. 

MUS,  a  genus  of  quadrupeds  belonging  to  the  order 
of  Glires.  See  Mammalia  Index. 

MUSA,  the  Plantain-tree  •,  a  genu.s  of  plants  be- 
longing  to  the  polyandria  class,  and  in  the  natural  me¬ 
thod  ranking  under  the  eighth  order,  Scitamiuca;.  See 
Botany  Index. 

MUS^.US,  an  ancient  Greek  poet,  was,  according 
to  Plato  and  Diodorus  Siculus,  an  Atlienian,  the  son  of 
Orpheus,  and  chief  of  the  Eleusiniun  mysteries  Institut¬ 
ed  at  Athens  in  honour  of  Ceres :  or,  according  to 
others,  he  was  only  the  disciple  of  Orpheus ;  but  from 
the  great  resemblance  which  there  was  between  his- 
character  and  talents  and  those  of  his  master,  by  giving 
a  stronger  outline  to  the  figure  he  was  called  his  ion,  as 
those  were  styled  the  children  of  AjxjUo  who  cultivated 
the  arts  of  which  he  was  the  tutelar  god. 

Musaeus  is  allowed  to  have  been  one  of  the  first  poets 
who  versified  the  oracles.  He  is  placed  in  the  Arun- 
delian  marbles,  epoch  15.  1426  B.  C.  at  which  time 
his  hymns  arc  there  said  to  have  been  received  In  the 
celebration  ol  the  Eieusinlan  mysteries.  Laertius  tells 
us,  that  Musa-us  not  only  composed  a  theogony,  but 
formed  a  Sphere  for  the  use  of  his  companions ;  yet  as 
Uiis  honour  is  generally  given  to  Chiron,  it  is  more  na¬ 


tural  to  suppose,  with  Sir  Isaac  Newton,  that  he  enlar-  Muscpu- 
ged  it  with  the  addition  of  several  constellations  after  |) 
the.  conquest  of  the  golden  fleece.  The  sphere  itself 
shows  that  it  was  delineated  after  the  Argonauti.c  expe- ,  , 

dition,  which  is  described  in  the  asterisms,  together 
with  several  other  more  ancient  histories  of  the  CAeeks,  liutory  of 
and  without  any  thing  later  j  for  the  ship  Argo  was  the 
first  long  vessel  which  they  had  built  :  hitherto  they 
liad  used  round  ships  of  burden,  and  kept  within  sight 
of  the  shore ;  but  now,  by  the  dictates  of  the  oracle, 
and  consent  of  the  princes  of  Greece,  the  flower  of  that 
country  sail  rapidly  through  the  deep,  and  guide  their 
ship  by  the  stars. 

Musssus  is  celebrated  by  Virgil  in  the  character  of 
hierophant,  or  priest  of  Ceres,  at  the  head  of  the  most 
illustrious  mortals  who  have  merited  a  place  in  Elysium. 

Here  he  is  made  the  conductor  of  ^Eneas  to  the  recess 
where  he  meets  the  shade  of  his  father  Anchlses. 

A  hill  near  the  citadel  of  Athens  was  called  Mu¬ 
seum,  according  to  Pausanias,  from  Musaeus,  who  used 
to  retire  thither  to  meditate  and  compose  his  religious 
hymns  5  at  which  place  he  was  afterwards  buried.  The 
works  which  went  under  his  name,  like  those  of  Or¬ 
pheus,  were  by  many  attributed  to  Ononiacritus.  No¬ 
thing  remains  of  this  poet  now,  nor  were  any  of  his 
writings  extant  in  the  time  of  Pausanias,  except  a 
hymn  to  Ceres,  which  he  made  for  the  Lycomides. 

And  as  these  hymns  were  likewise  set  to  music,  and 
sung  in  the  mysteries  by  Musaeus  himself  In  the  cha¬ 
racter  of  priest,  he  thence  perhaps  aequired  from  fu¬ 
ture  times  the  title  of  musician,  as  well  as  of  poet ;  the 
performance  of  sacred  music  being  probably  at  first  con¬ 
fined  to  the  priesthood  in  these  celebrations,  as  it  had 
been  before  in  Egypt,  whence  they  originated.  How¬ 
ever,  he  is  not  enumerated  among  ancient  musicians  bv 
Plutarch  ;  nor  does  it  appear  that  he  merited  the  title 
of  son  and  successor  to  Orpheus  for  his  musical  abilities,  , 
so  much  as  for  his  poetry,  piety,  and  profound  know¬ 
ledge  in  religious  mysteries. 

MUSCA,  the  Fly  ;  a  genus  of  insects  belonging  to 
the  order  of  diptera.  See  Entomology  Index. 

Musca,  a  name  given  to  such  persons  among  the 
Romans  as  officiously  thrust  themselves  Into  the  compa¬ 
ny  of  their  superiors  and  those  who  despised  them,  by 
finding  means  of  getting  admittance  to  entertainments 
without  invitation,  and  without  a  welcome  :  So  that 
tnuscce  were  the  same  as  parasites,  who  were  frequently 
by  the  Greeks  termed  Mvtai.  See  Parasite. 

MUSCADINE,  a  ricli  wine,  of  the  growth  of 
Provence,  Languedoc,  Cividad,  dtc. — The  word  is 
supposed  to  be  derived  from  7nusA  ;  the  w  Inc  being  sup¬ 
posed  to  have  a  little  of  the  smell  of  that  perfume  •, 
others  from  tnusca,  “a  fly,”  because  the  flics  are  ex¬ 
tremely  fond  of  its  grapes ;  as  the  Latins  had  their  vi- 
num  apianinn,  so  called  ah  apibus,  from  the  bees  w  hich 
fed  on  it. 

The  process  for  making  mu.scndlue  at  Frontignac,  is 
the  following :  The  muscadine  grapes  are  allowed  to  be 
half  dried  on  the  vine  :  and  as  soon  as  they  aie  uathered, 
they  arc  trode  and  pressed,  and  tlic  liquor  is  tunned, 
without  letting  it  stand  to  ferment  in  the  fat  ;  the  K 
which  remains  Is  sup|M)scd  to  produce  the  ju-culiar  fla¬ 
vour  of  this  wine. 

MT'.SCHENBROECK,  Peter  nr,  a  ^rv  di..tin. 
guished  natural  philosopher  and  matbematician,  w.:- 

^  P  2  L  n 
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Musolien-  bora  at  Uti-eclit  a  little  before  1700.  He  was  first  pro- 
Ijioeck  lessor  in  his  own  university,  and  afterwards  invited  to 
Muses  chair  at  Leyden,  where  he  died  full  of  reputation 

■  and  honours  in  1761.  He  was  a  member  of  several 
academies  j  particularly  the  Academy  of  Sciences  at 
Paris.  He  was  the  author  of  several  works  in  Latin, 
%vhich  are  frequently  referred  to,  and  all  of  which  dis¬ 
cover  great  penetration  and  exactness  of  the  subjects 
of  which  he  treats.  He  was  also  consummate  in  the 
knowledge  of  law. 

MQbCI,  Mosses,  one  of  the  orders  of  the  class 
cryptogamia ;  which  see.  Botany  Index. — The  an¬ 
cients  took  the  moss  of  trees  to  he  the  effect  of  a  disor¬ 
der  or  discomposure  of  the  textvve  of  the  bark  ;  or  at 
most  a  kind  of  little  filaments  arising  from  the  hark  : 
but  the  moderns  find,  by  more  accurate  observation, 
that  mosses  are  real  distinct  plants,  whose  seed,  being 
extremely "^mall,  is  enclosed  in  little  capsules  •,  which 
bursting  of  themselves,  the  seed  is  earned  olf  by  the 
winds  ;  till,  falling  into  the  inequalities  of  the  bark  of 
trees,  it  is  there  stopped,  takes  root,  and  feeds  at  the 
expence  of  the  tree,  as  mouldiness  does  on  bread,  8t.c. 

MUSCLE,  or  Mjssel.  See  Mytulus,  Concho- 
logy  Index. 

MUSCOVY.  See  Russia. 

Muscovy  Glass,  or  Glimmer,  See  Mica,  Mine¬ 
ralogy  Index. 

MUSCULUS,  a  military  machine,  made  use  of  by 
the  Romans  to  cover  and  protect  the  soldiers  while 
they  approaehed  and  undermined  the  walls  of  besieged 
places,  or  filled  the  ditches.  It  seems  to  have  resem¬ 
bled  the  testudo  in  form,  but  was  smaller  in  size.  See 
Testudo. 

MUSEIA,  W'ere  Grecian  festivals  in  honour  of  the 
IMuses,  celebrated  with  games  every  fifth  year,  parti- 
larly  by  the  Thespians.  The  Macedonians  also  ob¬ 
served  a  festival  of  the  same  name  in  honour  of  Jupi¬ 
ter  and  the  Muses,  which  lasted  for  nine  days,  and 
was  celebrated  with  stage  lilays,  songs,  and  poetical 
compositions. 

MUSES,  certain  fabulous  deities  among  the  Par 
gans,  supposed  to  preside  over  the  arts  and  sciences  : 
for  this  reason  it  is  usual  i'or  the  poets,  at  the  be¬ 
ginning  of  a  poem,  to  invoke  these  goddesses  to  their 
aid. 

The  Muses  were  originally  only  singers  and  musicians 
jii  the  service  of  Osiris,  or  the  great  Egyptian  Bacchus, 
under  the  instruction  and  guidance  of  his  son  Orus  ; 
but  in  succeeding  times  they  were  called  the  daughters 
of  Jujntcr  and  Mnemosyne  or  Memory. 

These  are  the  only  pagan  divinities  whose  worship 
has  been  continued  through  ail  succeeding  chanp;es  in 
the  religion  and  sentiments  of  mankind.  Professors  of 
every  liberal  art  in  all  the  countries  of  Europe  still  re¬ 
vere  them  j  particularly  the  poets,  who  seldom  under¬ 
take  the  slightest  work  without  invoking  their  aid. 

Sir  Isaac  islewton  tells  us,  that  the  singing  women 
of  Osiris  were  celebrated  in  Thrace  by  the  name  of 
the  Muses  y  and  that  the  daughters  of  Pierius,  a  Thra¬ 


cian,  imitatuig  them,  were  celebrated  by  the  same  Muses, 
name.  ' — -v'~' 

Diodorus  Siculus  informs  us,  that  Aleman  of  IVIes- 
sene,  a  lyric  poet  who  flourished  in  the  27th  Olympiad, 

670  years  B.  C.  makes  them  the  daughters  of  Uianus, 
and  Terra.  It  has  been  asserted  hj^  some  aneient  writ¬ 
ers,  that  at  first  they  were  only  three  in  number :  but 
Homer,  Hesiod,  and  other  profound  mythologists,  ad¬ 
mit  of  nine  (a). 

In  his  hymn  to  Apollo,  Homer  says, , 

- By  turns  the  nhie  delight  to  sing. 

And  Hesiod,  in  his  Theogony,  names  them  all. — They 
are  said  severally  to  preside  over  some  art  or  science,  as 
music,  poetry,  dancing,  astronomy.  By  some  they  arc 
called  virgins,  because  the  vurtues  of  education  appear 
unalterable  :  they  are  called  ?nuses  from  a  Greek  word  Bumey. 
whicii  signifies  to  explain  mysteries,  because  they  have  Hist,  oj 
taught  tilings  the  most  cuiious  and  important  to  know,"'"^^**^' 
and  winch  are  above  the  comprehension  of  vulgar 
minds.  Each  of  their  names  is  said  to  include  some 
particular  allegory ;  Clio,  for  instance,  has  been  thus 
called,  because  those  who  are  praised  in  verse  acquire 
immortal  fame  j  £utc?'j)c,  on  account  of  the  pleasure 
accruing  to  those  who  hear  learned  poeti  y  j  Thalia,  im¬ 
plies  for  ever  flourishing;  Melpomene,  that  her  melody 
insinuates  itself  into  the  inmost  rece.sses  of  the  soul ; 
Terpsiehore  marks  the  pleasure  which  those  receive  who 
are  versed  in  the  libei’al  arts  ;  Erato  seems  to  indicate, 
that  the  learned  command  the  esteem  and  Iriendship  of 
all  mankind  ;  Polyhymnia,  that  many  poets  are  become 
immortal  by'  the  number  of  hymns  which  they  have  ad- 
di'csscd  to  the  gods  ;  Urania,  that  those  whom  she  in, 
structs  elevate  their  contemplations  and  celebrity  to  the 
heavens  and  the  stars  ;  and  lastly,  the  exquisite  voice  of 
Calliope  has  acquired  her  that  appellation,  as  the  inven- 
tress  and  guardian  of  eloquence  and  rhetoric. 

An  epigram  of  Callimachus  gives  the  attributes  of 
the  Muses  in  as  many  lines. 

Calliope  the  deeds  of  heroes  sings  ; 

Great  Clio  sweeps  to  history  the  strings  ; 

Euterpe  teaches  mimes  their  silent  show ; 

Melpomene  jircsides  o’er  scenes  of  wo  ; 

Terpsichore  the  flute’s  soft  pow’r  displays ; 

And  Ei'uto  gives  hymns  the  gods  to  praise  ; 

Polymnia'’s  skill  inspires  melodious  strains  ;  "I 

Urania  wise,  the  starry  course  explains  ;  > 

And  gay  T/m/fo’.Tglass  points  out  where  follyrcigns.  J 

This  epigram  docs  not,  however,  exactly  correspond 
with  the  ideas  of  other  poets,  or  of  the  ancient  painters, 
in  characterizing  the  attributes  of  the  Muses.  The  an¬ 
cients  had  numberless  ingenious  and  fanciful  ideas  con¬ 
cerning  the  muses,  which  we  have  not  room  to  recite. 

— “  It  seems  (says  the,  abbe  Barthelemi  +)  as  if  the  first|  Travels 
poets,  enchanted  with  the  beauties  of  nature,  occasion- of /l/ia- 
ally  were  led  to  Invoke  the  nvmiihs  of  the  woods,  hills,  c/'orsis, 
and  fountains;  and  that  yielding  to  tl;e  prevailing  taste 
for  allegory,  they  gave  them  names  relative  to  the  in-**’ 

fluence 


(a)  It  has  been  said,  that  when  the  citizens  of  Sicyon  directed  three  skilful  statuaries  to  make  each  of  them 
.statues  ol  tlie  tliree  Muses,  they  were  all  so  well  executed,  that  they  did  not  know  which  to  choose,  but  erected 
all  the  nine,  and  that  Hesiod  and  Homer  only  gave  them  names. 
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Muses,  iiaence  they  might  he  supposed  to  have  over  the  pro- 
Museiim  diictions  of  the  mind.  At  first  three  Muses  only  were 
'  '  »  admitted,  Melete,  Mneme,  and  Acede  ;  that  is  to  say, 
the  meditation  or  reflection  necessary  to  study  ;•  memo¬ 
ry,  which  records  illustrious  deeds  j  and  song,  which 
accompanies  their  recital.  In  proportion  as  improve¬ 
ment  was  made  in  the  art  of  versification,  its  characters 
and  eftects  were  personified,  the  number  of  the  Muses 
increased,  and  the  names  tl^cy  now  received  referred  to 
the  charms  of  poetiy,  its  celestial  origin,  the  beauty  of 
its  language,  the  pleasure  and  gaiety  it  inspires,  the 
song  and  dance  which  add  to  it  new  charms,  and  the 
glory  v'ith  which  it  is  crowned.  Afterwards  were  as¬ 
sociated  with  them  the  Graces,  wliose  employment  it  is 
to  embellish  poetry,  and  Love  who  is  so  frequently  its 
object.  These  ideas  took  birth  in  a  barbarous  country,, 
in  Thrace,  wliere  Oi  phcus,  Linus,  and  their  disciples,, 
suddenly  appeared  in  the  midst  of  ignorance.  The 
Muses  were  honoured  there  on  the  Pierian  mount  j  and 
extending  their  dominion,  suicessivelv  took  their  sta¬ 
tions  on  Pindus,  Parnassus,  Helicon,  and  all  those  so¬ 
litary  places  where  the  painters  of  nature,  surrounded, 
by  the  most  pleasing,  images,  experience  the  divine, 
glow  of  inspiration.” 

Pythagoras,  and  afterwards  Plato,  make  the  Muses 
the  soul  of  the  planets  in  our  system  j  from  whence  the^ 
imaginary  music  of  the  spiiert  s. 

MUSEUM,  a  name  which  origlitajly  signified  a 
part  of  the  palace  of  Alexandria,  which  took  up  at 
least  one-fourth  of  the  city.  This  quarter  was  called 
the  mi/i-e/tni,  on  account  of  its  being  set  apart  for  the 
iMuses  and  the  study  of  the  sciences.  Here  were 
lodged  and  entertained  the  men  of  learning  j  who  were 


divided  into  many  companies  or  colleges,  according  to  Muccuni, 
the  sciences  ol  which  they  were  the  professors  ;  and  to  Mushroom 

each  ot  these  houses  or  colleges  was  allotted  a  handsome 
revenue.  The  foundation  of  this  establishment  is  attri¬ 
buted  to  Ptolemy  Philadelphus,  who  here  placed  his 
library.  Hence  the  word  museum  is  now  applied  to 
any  place  set  apart  as  a  repo.sitory  for  things  that  have 
an  immediate  relation  to  the  art.s. 

The  museum  at  Oxford,  called  the  Ashmolean  viu- 
seum,  is  a  noble  pile  of  building,  erected  at  the  expence 
of  the  university,  at  the  west  end  of  the  theatre,  at 
which  side  it  has  a  magnificent  portal,  sustained  by  pil¬ 
lars  ot  the  Corinthian  order.  The  front,  which  is  to 
the  street,  extends  about  60  feet,  where  there  is  this 
inscription  over  the  entrance  in  gilt  characters.  Museum 
Ashmoleanum,  svliola  nuturalis  hisioria,  ojfivina  chijmi^ 
ca.  It  was  begun  in  1679,  and  finished  in  1683, 
when  a  valuable  collection  of  curiosities  was  presented 
to  the  university  by  Ellas  Ashmole,  Esq.  which  were 
the  same  day  reposited  there  :  several  acce.ssions  have 
been  since  made  to  the  mu.seuni ;  among  which  are  hie¬ 
roglyphics,  and  other  Egyptian  antiquities,  an  entire 
mummy,  Roman  antiquities,  altars,  medals,  lamps,  &c. 
and  a  variety  of  natural  curiosities. 

lor  an  account  of  the  Brltisli  museum,  see  London', 

N°  146. 

MUSHROOM.  See  Fungi,  Botany  Index. 

To  try  the  quality  of  mushrooms  ; — Take  an  onion, 
and  strip  the  outer  skin,  and  boil  it  with  your  mush¬ 
rooms  :  if  the  onion  become  blue  or  black,  there  are 
certainly  dangerous  ones  amongst  them  j  if  it  remain, 
white,  they  arc  good. 
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Oermition.  ''T''IIE  art  of  combining  sounds  in  a  manner  agrec- 
able  to  tlie  ear.  This  combination  may  be  either 
simultaneous  or  successive  :  in  the  first  case,  it  consti¬ 
tutes  harmony  ;  in  the  last,  melody.  But  though  the 
.same  sounds,  or  intervals  of  sound,  which  give  plea¬ 
sure  when  heard  in  succession,  will  not  always  produce 
the  same  effect  in  harmony  ;  yet  the  principles  which 
constitute  the  simpler  and  more  perfect  kinds  of  har¬ 
mony,  are  almost,  if  not  entirely,  the  same  with  those 
of  melody.  By  perfect  harmony^  we  do  not  here  mean 
that  plenitude,  those  complex  modifications  of  harmo¬ 
nic  sound,  which  are  a<lmired  in  practice  j  hut  that  liar- 
mony  which  is  called  perfect  by  thtoricians  and  artists  ■, 
that  harmony  which  results  from  the  coalescence  of 
simultaneous  sounds  produced  bv  vibrations  in  the  pro¬ 
portions  of  thirds,  fifths,  and  octaves,  or  their  dupli¬ 
cates. 

The  principles  upon  which  these  various  coml)ina- 
tions  of  sound  are  founded,  and  by  whicli  they  are  re¬ 
gulated,  constitute  a  science,  wl)ich  is  not  only  exten¬ 
sive  l)ut  profound,  when  we  would  investigate  tlie  prin¬ 
ciples  fron)  whence  these  ha|)py  modifications  of  sound 
result,  and  by  whicli  they  are  determined  ;  or  when  we 
wpubl  explore  the;  sensation-,  whether  mental  or  cor¬ 
poreal,  with  which  they  afl’tet  us.  'I'he  ancient  defini¬ 
tions  of  music  are  not  proportioned  in  their  e.\teDt 


to  our  present  Ideas  of  that  art  ;  hut  jM.  Rouseau  be-  ncfmition. 
trays  a  temerity  highly  inconsistent  with  the  philoso¬ 
phical  character,  when  from  thence  he  infers,  that  their 
ideas  were  vague  and  uniletennined.  Every  soul  sus¬ 
ceptible  of  refinement  and  delicacy  in  taste  or  senti¬ 
ment,  must  he  conscious  that  there  is  a  music  in  action 
as  well  as  in  sound  j  and  that  the  ideas  of  beauty  and 
decorum,  of  harmony  and  symmetry,  arc,  if  we  mav 
use  the  exjiression,  equally  constituent  of  visible  as  of 
audible  music.  'I’hose  illustrious  minds,  whose  com¬ 
prehensive  prospects  In  every  science  where  taste  and 
propriety  prevail  took  in  nature  at  a  single  glance, 
would  behold  with  contempt  and  ridicule  those  narrow 
and  microscopic  views  of  which  alone  thtir  successors 
in  philosopliy  have  discovered  themselves  capacious. 

With  these  definitions,  however,  we  arc  less  concerned, 
as  they  bear  no  proportion  to  the  ideas  which  are  now 
entertained  of  music.  Nor  can  we  follow  M.  Rousseau, 
from  whatever  venerable  sources  his  authority  may  be 
derived.  In  adopting  his  Egyptian  etymology  for  the 
word  music.  I'he  established  derivation  from  Musa 
could  only  be  questioned  liy  a  panuloxical  genius. 

'I’hat  music  had  been  practised  in  Egypt  liefore  It  was 
known  as  an  urt  in  Greece,  Is  iiuleed  a  fact  which  can¬ 
not  be  questioiK  d  ;  hut  it  does  not  thenoe  follow  that 
the  Greeks  bad  borrowed  the  name  as  well  .os  the  art 
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from  Egypt  If  the  art  of  music  be  so  natural  to  man 
that  vocal  melody  is  practised  wherever  articulate 
sounds  are  used,  there  can  be  little  reason  for  deducing 
the  idea  of  music  from  the  whistling  of  winds  through 
the  reeds  that  grew  on  the  ri%'er  Nile.  And  indeed, 
when  we  reflect  with  how  easy  a  transition  we  may  pass 
from  the  accents  of  speaking  to  diatonic  sounds  ;  when 
we  observ’e  how  early  children  adapt  the  language  of 
their  amusements  to  measure  and  melody,  however  rude; 
when  we  consider  how  early  and  universally  these  prac¬ 
tices  take  place — there  is  no  avoiding  the  conclusion, 
that  the  idea  of  music  is  connatural  to  man,  and  im¬ 
plied  in  the  original  principles  of  his  constitution.  We 
have  already  said,  that  the  principles  on  which  it  is 
founded,  and  the  rules  by  which  it  is  conducted,  con¬ 
stitute  a  science.  The  same  maxims  when  applied  to 
practice  form  an  art :  hence  its  first  and  most  capital 
division  is  into  speculative  2ind.  practical  music. 

Speculative  music  is,  if  we  may  be  permitted  to  use 
the  expression,  the  knowledge  of  the  nature  and  use  of 
those  materials  which  compose  it,  or,  in  other  words, 
of  all  the  difl'erent  relations  between  the  higli  and  low, 
between  the  harsh  and  the  sweet,  between  the  swift  and 
the  slow,  between  the  strong  and  the  weak,  of  which 
sounds  are  susceptible  ;  relations  which,  comprehend¬ 
ing  all  the  possible  combinations  of  music  and  sounds, 
seem  likewise  to  comprehend  all  the  causes  of  the  im¬ 
pressions  which  their  succession  can  make  upon  the  ear 
and  upon  the  soul. 

Practical  music  is  the  art  of  applying  and  reducing 
to  practice  those  principles  which  result  from  the  theoiy 
of  agreeable  sounds,  whether  simultaneous  or  succes¬ 
sive  •,  or,  in  other  words,  to  conduct  and  arrange  sounds 
according  to  the  proportions  resulting  from  consonance, 
from  duration  and  succession,  in  such  a  manner  as  to 
produce  upon  the  ear  the  effect  which  the  composer 
*  See  Cow- intends.  This  is  the  art  which  we  call  composition  *. 
position.  With  respect  to  the  actual  production  of  sounds  by 

•  voices  or  instruments,  which  is  called  execution,  this 

department  is  merely  mechanical  and  operative  :  which, 
only  presupposing  the  powers  of  sounding  the  intervals 
true,  of  exactly  proportioning  their  degrees  of-  dura¬ 
tion,  of  elevating  or  depressing  sounds  according  to 
those  gradations  which  are  prescribed  by  the  tone,  and 
to  the  value  required  by  the  time,  demands  no  other 
knowledge  but  a  familiar  acquaintance  with  the  charac¬ 
ters  used  in  music,  and  a  habit  of  expressing  them  witji 
promptitude  and  facility. 

Speculative  music  is  likewise  divided  into  two  de¬ 
partments  ;  viz  the  knowledge  of  the  proportions  of 
sounds  or  their  intervals,  and  that  of  their  relative  du¬ 
rations  •,  that  is  to  say,  of  measure  and  of  time. 

The  fi  rst  is  what  among  the  ancients  seems  to  have 
been  called  hamioniral  music.  It  shows  in  what  the 
nature  of  air  or  melody  consists  ;  and  discovers  what 
IS  consonant  or  discordant,  agreeable  or  disagreeable,  in 
the  modulation.  It  discovers,  in  a  word,  the  effects 
which  sountls  produce  on  the  ear  by  their  nature,  by 
their  force,  and  by  their  intervals  ;  wlilch  is  equally 
applicable  to  their  consonance  and  their  succession. 

The  second  has  been  called  I'hythmical,  because  it 
treats  of  sounds  with  regal’d  to  their  time  and  quantity. 
It  contains  the  explication  of  their  continuance,  of  their 
proportions,  of  their  measures,  whether  long  or  short, 
quick  or  slow,  of  the  different  modes  of  time  and  the 
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parts  into  whicli  they  are  divided,  that  to  these  the  Stic- 
cession  of  sounds  may  be  conformed. 

Practical  music  is  likewise  divided  into  two  depart¬ 
ments,  which  coi'i’cspond  to  the  two  preceding. 

'J’hat  which  answers  to  harmonical  music,  and  which 
the  ancients  called  melopee,  teaches  the  rules  for  com¬ 
bining  and  varying  the  intervals,  ivhetber  consoiiant  or 
dissonant,  in  an  agreeable  and  harmonious  manner. 

The  second,  which  answers  to  the  rhythmical  music, 
and  which  they  called  rhylhmopee,  contains  the  rules 
for  applying  the  dift’er-ent  modes  of  time,  for  under¬ 
standing  the  feet  by  which  verses  were  scanned,  and 
the  diversities  of  measure  %  In  a  word,  for  the  practice 
of  the  rhythmus. 

Music  is  at  present  divided  more  simply  into  melody 
and  harmony  ;  "for,  since  the  introduction  of  harmony, 
the  proportion  between  the  length  and  shortness  of 
sounds,  or  even  that  between  the  distance  of  returning 
cadences,  are  of  less  consequence  amongst  us.  For  it 
often  happens  in  modern  languages,  that  the  verses  as¬ 
sume  their  measures  from  the  musical  air,  and  almost 
entirely  lose  the  small  share  of  proportion  and  quantity 
which  in  themselves  they  possess. 

By  melody  the  successions  of  sound  are  regulated  in 
such  a  manner  as  to  produce  pleasing  airs.  See  Me¬ 
lody. 

Harmony  consists  in  uniting  to  each  of  the  sounds. 
In  a  regular  succession,  two  or  more  difl’erent  sounds, 
which  simultaneously  striking  the  ear  soothe  it  by  their 
concurrence.  See  Harmony. 

Music,  according  to  Rousseau,  may  be,  and  perhaps 
likewise  ought  to  be,  divided  into  the  physical  and  the 
imitative.  The  first  is  limited  to  the  mere  mechanism 
of  sounds,  and  reaches  no  farther  than  the  external 
senses,  without  carrying  its  impressions  to  the  heart, 
and  can  produce  nothing  but  corporeal  sensations  more 
or  less  agreeable.  Such  is  the  music  of  songs,  of  hymns, 
of  all  the  airs  which  only  consist  in  combinations  of  me¬ 
lodious  sounds,  and  in  general  all  music  which  is  mere¬ 
ly  harmonious. 

It  may,  however,  be  questioned,  whether  every  sound, 
even  to  the  most  simple.  Is  not  either  by  nature  or  by 
early  and  confirmed  association,  imitative.  If  we  may 
trust  our  own  feelings,  there  is  no  such  thing  in  nature 
as  music  which  gives  mechanical  pleasure  alone.  For 
if  so,  it  must  give  such  pleasure  as  we  receive  from 
tastes,  from  odours,  or  from  other  grateful  titillations  j 
but  we  absolutely  deny  that  there  are  any  musical  sen¬ 
sations  or  pleasures  in  the  smallest  degree  analogous  to 
these.  Let  any  piece  of  music  be  resolved  into  its  ele¬ 
mentary  parts  and  their  proportions.  It  will  then  easily 
appear  from  this  analysis,  that  sense  is  no  more  than 
the  vehicle  of  such  perceptions,  and  that  mind  alone 
can  be  susceptible  of  them.  It  may  indeed  happen, 
from  the  number  of  the  performers  and  the  complica¬ 
tion  of  the  harmony,  that  meaning  and  sentiment  may 
be  lost  in  the  multiplicity  of  sounds  ;  but  this,  though 
it  may  be  hai’mony,  loses  the  name  of  music. 

The  second  department  of  this  division,  by  lively  and 
accentuated  inflections,  and  by  sounds  which  may  be 
said  to  speak,  expresses  all  the  passions,  paints  every 
possible  picture,  reflects  every  object,  subjects  the 
whole  of  nature  to  its  skilful  imitations,  and  impresses 
even  on  the  heart  and  soul  of  man  sentiments  projicr  to 
affect  them  in  the  most  sensible  manner.  This,  conti¬ 
nues 
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nues  he,  which  is  tlie  genuine  lyric  and  theatrical  mu¬ 
sic,  w’as  what  gave  double  charms  and  energy  to  ancient 
poetry  ;  this  is  what,  in  our  days,  we  exert  ourselves  in 
applying  to  the  drama,  and  what  our  singers  execute 
on  the  stage.  It  is  in  this  music  alone,  and  not  in  har¬ 
monics  or  tlie  resonance  of  nature,  that  we  must  expect 
to  find  accounts  of  those  prodigious  effects  which  it  for¬ 
merly  produced. 

But,  witli  M.  Rousseau’s  permission,  all  music  which 
is  not  in  some  degree  characterised  by  these  pathetic 
and  imitative  powers,  deserves  no  better  name  than  that 
of  a  mtiiical  jargon,  and  can  only  be  effectuated  by  such 
a  complication  and  intricacy  of  harmony,  as  may  con¬ 
found,  but  cannot  entertain  the  audience.  This  cha¬ 
racter,  therefore,  ought  to  be  added  as  essential  to  the 
definition  of  music  j  and  it  must  be  attributed  to  our 
neglect  of  this  alone,  wdiilst  our  whole  attention  is  be¬ 
stowed  on  harmony  and  execution,  that  tlie  best  pei-- 
formances  of  our  artists  and  composers  are  heard  with 
listless  indifference  and  oscitation,  nor  ever  can  conci¬ 
liate  any  admirers,  but  such  as  are  induced,  by  pedan¬ 
try  and  afi'ectatlon,  to  pretend  what  they  do  not  feel. 
Still  may  the  curse  of  indifference  and  inattention  pur¬ 
sue  and  harrow  up  the  souls  of  every  composer  or  per¬ 
former,  who  pretends  to  regale  our  ears  with  this  mu¬ 
sical  legerdemain,  till  the  grin  of  scorn,  or  the  hiss  of 
infamy,  teach  them  to  correct  this  depravity  of  taste, 
and  entertain  us  with  the  voice  of  nature  ! 

Whilst  moral  effects  are  sought  In  the  natural  effects 
of  sound  alone,  the  scrutiny  will  be  vain,  and  disputes 
will  be  maintained  without  being  understood  ;  but 
sounds  as  i'epreseiitatlves  of  objects,  whether  by  nature 
or  association,  introduce  new  scenes  to  the  fancy  and 
new  feelings  to  the  heart  ;  not  from  their  mechanical 
jiowers,  hut  from  the  connection  established  by  the  Au¬ 
thor  of  our  I'rame  between  sounds  and  the  object  which 
either  by  natural  resemblance  or  unavoidable  association 
they  are  mads  to  represent. 

It  w'ould  seem  that  music  was  one  of  those  arts 
which  were  first  discovered  ;  and  that  vocal  was  prior 
to  instrumental  music,  if  in  the  earliest  ages  there 
was  any  music  which  could  be  said  to  he  purely  instru¬ 
mental.  For  it  is  more  than  probable,  that  music  was 
originally  formed  to  be  the  vehicle  of  poetry  j  and  of 
consequence,  though  the  voice  might  he  supported  and 
accompanied  by  instruments,  yet  music  was  never  in¬ 
tended  for  instruments  alone. 

We  are  told  by  ancient  authors,  that  all  the  laws, 
whetlier  human  or  divine,  exhortations  to  virtue,  the 
knowledge  of  the  characters  and  actions  of  gods  and 
heroes,  the  lives  and  atchievements  of  illustrious  men, 
were  written  in  verse,  and  sung  publicly  by  a  quire  to 
the  sound  of  iustrunicnts  j  and  it  appears  from  the 
Scriptures,  that  such  from  the  cai  liest  times  was  the 
custom  among  the  Israelites.  Nor  was  it  possible  to 
find  means  more  efficacious  for  impressing  on  the  mind 
of  man  the  principles  of  morals,  and  inspiring  the 
love  of  virtue.  Perhaps,  however,  this  was  not  the  re¬ 
sult  of  a  premeditated  plan  j  hut  inspired  by  sublime 
Sentiments  and  elevation  of  thought,  which  in  accents 
that  were  suited  and  proportioned  to  their  celestial  na¬ 
ture  endeavonred  to  find  a  language  worthy  of  thein- 
stlves  and  expressive  of  their  grandeur. 

It  merits  attention,  tliat  the  ancients  were  duly  sen- 
iiiilc  of  the  value  and  importance  of  this  divine  art, 
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not  only  as  a  symbol  of  that  univers.al  order  and  sym¬ 
metry  which  prevails  through  the  whole  frame  of  ma¬ 
terial  and  intelligent  nature,  but  ,as  productive  of  the 
most  momentous  efiects  both  in  moral  and  political 
life.  Plato  and  Aristotle,  who  disagreed  almost  in 
every  otlier  maxim  of  politics,  are  mianimons  in  their 
approbation  of  music,  as  an  efficacious  instrument  in 
the  formation  of  the  public  character  and  in  conduct¬ 
ing  the  state  ;  and  it  was  the  general  opinion,  that 
whilst  the  gymnastic  exercises  rendered  the  constitution 
robust  and  hardy,  music  humanised  the  character,  and 
softened  those  habits  of  roughaess  and  ferocity  bv 
which  men  might  otherwise  liave  degenerated  into  sa¬ 
vages.  The  gradations  by  which  voices  were  exerted 
and  tuned,  by  which  the  invention  of  one  instrument 
succeeded  to  another,  or  by  which  the  principles  of 
music  were  collected  and  methodised  in  such  a  manner 
as  to  give  it  the  form  of  an  art  and  the  dignity  of  a 
science,  are  topics  so  fruitful  of  conjecture  and  so  void 
of  certainty,  that  we  must  leave  them  to  employ  minds 
more  speculative  and  inventions  more  prolific  than 
ours,  or  transfer  them  to  the  History  of  music  as  a  more 
proper  plane  for  such  disquisitions.  For  the  amuse¬ 
ment  of  the  curious,  Rousseau  in  his  Musical  Dictionary, 
Plates  C  and  N,  has  transcribed  some  fragments  of 
Grecian,  Persian,  American,  Chinese,  and  Swiss  music, 
with  which  performers  may  entertain  themselves  at 
leisure.  hen  they  have  tried  the  pieces,  it  is  imagin¬ 
ed  they  will  be  less  sanguineiy  fond  than  that  author  of 
ascribing  the  power  of  music  to  Its  affinity  with  the  na¬ 
tional  accents  where  it  is  composed.  'Fhis  may  doubt¬ 
less  have  its  influence  ;  hut  there  are  other  causes  more 
permanent  and  less  arbitrary  to  which  it  owes  its  most 
powerlul  and  universal  charms. 

The  niuaic  now  most  generally  celebrated  and  prac¬ 
tised  is  that  of  the  Italians,  or  their  successful  imita¬ 
tors.  The  -F.nglish,  from  the  invasion  of  the  Saxons, 
to  that  more  late  though  lucid  era  in  which  they  im¬ 
bibed  the  art  and  copied  the  manner  of  tlie  Italians, 
had  a  music  which  neither  pleased  the  soul  nor  charm¬ 
ed  tlie  ear.  The  primitive  music  of  the  French  de¬ 
serves  no  higher  panegyric.  Of  all  the  barbarous  na¬ 
tions,  the  Scots  and  Irish  seem  to  have  possessed  the 
most  affecting  original  music.  The  first  consists  of  a 
melody  cliaracterised  by  tenderness  ;  It  melts  the  soul 
to  a  pleasing  pensive  languor.  The  other  is  the  na¬ 
tive  expression  of  grief  and  melancholy.  'I'assoni  in¬ 
forms  us,  that  in  his  time  a  prince  from  Scotland  had 
imported  into  Italy  a  lamentable  kind  of  music  from 
his  own  country  ;  and  that  he  himself  had  composed 
pieces  in  lire  same  spirit.  From  tfiis  expressive  though 
laconic  description,  we  learn  that  the  character  of  our 
national  music  was  even  then  established  ;  yet  so  gross 
is  our  ignorance  and  credulity,  that  we  ascribe  the 
best  and  most  impassioned  airs  which  are  extant  among 
us  to  David  Rizzio ;  as  if  an  Italian  lutanisl  who 
had  lived  so  short  a  tinu-  In  Scotland,  could,  at  once,  as 
iC  were  by  inspiration,  have  imbibed  a  spirit  and  com¬ 
posed  in  a  manner  so  difl'erent  fruiu  his  own.  It  is 
yet  more  surprising  that  Geinlniaiii  should  have  enter¬ 
tained  and  puhlislied  the  same  prejudice,  upon  the  mi- 
serahle  authority  of  popular  tradition  alone  *,  for  the 
fact  is  authenticated  by  no  belter  credentials.  Tlie  pri¬ 
mitive  music  of  the  Scots  may  he  divided  into  the  mar- 
tial,  the  pastoral,  and  the  Jcstiic.  The  jirst  conslxt'- 
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eltlier  In  marches,  which  were  played  before  the  chief¬ 
tains,  in  imitation  of  the  battles  which  they  fought, 
or  in  lamentations  for  the  catastrophes  of  war  and  the 
extinction  of  families.  These  wild  efl’usions  of  natural 
melody  preserve  several  of  the  rules  prescribed  for  com¬ 
position.  The  strains,  though  rude  and  untutored,  aie 
frequently  terrible  or  mournful  in  a  very  high  degree. 
The  port  or  march  is  sometimes  in  common,  sometimes 
in  treble  time  j  regular  in  its  measures,  and  exact  in 
the  distance  between  its  returning  cadences  j  most  fre¬ 
quently,  though  not  always,  loud  and  brisk.  Ihe  pi¬ 
broch,  or  imitation  of  battles,  is  wild  and  abrupt  in 
its  transitions  from  interval  to  interval  and  from  key 
to  key  ;  various  and  desultory'  In  its  movements  ;  fre¬ 
quently  irregular  in  the  return  of  its  cadences  5  and 
in  short,  through  the  whole,  seems  inspired  with  such 
fury  and  enthusiasm,  that  the  hearer  is  irresistibly  in¬ 
fected  with  all  the  rage  of  precipitate  courage,  not¬ 
withstanding  the  rudeness  of  the  accents  by  which  it  is 
kindled.  To  this  the  pastoral  forms  a  striking  contrast. 
Its  accents  are  plaintive,  yet  soothing;  its  harmony 
generally  flat;  its  modulations  natural  and  agreeable  ; 
its  rhythmus  simple  and  regular ;  its  returning  caden¬ 
ces  at  equal  distance ;  its  transitions  from  one  concin- 
nous  interval  to  another,  at  least  for  the  most  part ;  its 
movements  slow,  and  may  be  either  in  common  or 
treble  time.  It  scarcely  admits  of  any  other  harmony 
than  that  of  a  simple  bass;  A  greater  number  of  parts 
would  cover  the  air,  and  destroy  the  melody.  To  this 
we  shall  add  what  has  been  said  upon  the  same  subject 

by  Dr  Franklin.  Writing  to  Lord  K - — — ,  he 

proceeds  thus ; 

“  Give  me  leave,  on  this  occasion,  to  extend  a  little 
the  sense  of  your  position,  ‘  That  melody  and  harmony 
are  separately  agreeable,  and  in  union  delightful  ;’ 
and  to  give  as  my  opinion,  that  the  reason  why  the 
Scotch  tunes  have  lived  so  long,  and  will  probably  live 
for  ever  (if  they  escape  being  stifled  in  modern  affect¬ 
ed  ornament),  is  merely  this,  that  they  are  really  com¬ 
positions  of  melody  and  harmony  united,  or  rather 
that  their  melody  is  harmony.  I  mean,  the  simple 
tunes  sung  by  a  single  voice.  As  this  will  appear  pa¬ 
radoxical,  I  must  explain  my  meaning.  In  common 
acceptation,  indeed,  only  an  agreeable  succession  of 
sounds  is  called  melody ;  and  only  the  coexistence  of 
agreeable  sounds  harmony.  But  since  the  memory  is 
capable  of  retaining  for  some  moments  a  perlect  idea 
of  the  pitch  of  a  past  sound,  so  as  to  compare  it  with 
the  pitch  of  a  succeeding  sound,  and  judge  truly  of 
their  agreement  or  diagreement,  there  may  and  does 
arise  from  thence  a  sense  of  harmony  between  the  pre¬ 
sent  and  past  sounds,  equally  pleasing  with  that  between 
two  present  sounds.  Now  the  construction  of  the  old 
Scotch  tunes  is  this,  that  almost  every  succeeding  em- 
phatical  note  is  a  third,  a  fifth,  an  octave,  or  in  short 
some  note  that  is  in  concoi'd  with  the  preceding  note. 
Thirds  are  chiefly  used,  which  are  very  pleasing  con¬ 
cords.  I  use  the  word  emphatical,  to  distinguish  those 
notes  which  have  a  stress  laid  on  them  in  singing  the 
tune,  from  the  lighter  connecting  notes  that  serve 
merely,  like  grammar-articles  in  common  speech,  to 
tack  the  whole  together. 

“  That  we  have  a  most  perfect  idea  of  a  sound  just 
past,  I  might  appeal  to  all  acquainted  with  music,  who 
know  how  easy  it  is  to  repeat  a  sound  in  the  same 
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pitch  with  one  just  heard.  In  tuning  an  instrument,  st 
good  ear  can  as  easily  determine  that  two  strings  are 
in  unison  by  sounding  them  separately,  as  by  sounding 
them  together  ;  their  disagreement  is  also  as  easily,  I 
believe  I  may  say  more  easily  and  better  distinguislied 
when  sounded  separately  ;  for  when  sounded  together, 
though  you  know  by  the  beating  th.at  one  is  higher 
than  the  other,  you  cannot  tell  which  it  is.  I  have 
asenbed  to  memory  the  ability  of  comparing  the  pitch 
of  a  present  tone  with  that  of  one  past.  But  if  there 
should  be,  as  possibly  there  may  be,  something  in  the 
ear  similar  to  what  we  find  in  the  eye,  that  ability 
would  not  be  entirely  owing  to  memory.  Possibly  the 
vibrations  given  to  the  auditory  nerves  by  a  particular 
sound  may  actually  continue  for  some  time  after  the 
cause  of  these  vibrations  is  past,  and  the  agreement  or 
disagreement  of  a  subsequent  .sound  become  by  compari¬ 
son  with  them  more  discernible.  For  the  impre.ssiofl 
made  on  the  visual  nerves  by  a  luminous  object  will 
continue  for  20  or  30  seconds.” 

After  some  experiments  to  prove  the  permanency  of 
visible  impressions,  he  continues  thus  ; 

“  Farther,  when  we  consider  by  whom  these  ancient 
tunes  were  composed,  and  how  thev  were  first  per¬ 
formed,  we  shall  see  that  such  harmonical  succession 
of  sounds  was  natural,  and  even  necessary  in  their  con¬ 
struction;  They  were  composed  by  the  minstrels  of 
those  days,  to  be  played  on  the  harp  accompanied  by 
the  voice.  I'he  harp  was  strung  with  wire,  which 
gives  a  sound  of  long  continuance ;  and  had  no  con¬ 
trivance  like  that  of  the  modern  harpsichord,  hy 
which  the  sound  of  the  preceding  note  can  he  stopt 
the  moment  a  succeeding  note  begins.  To  avoid 
actual  discord,  it  was  therefoi'e  necessary  that  the  suc¬ 
ceeding  emphatic  note  should  be  a  chord  with  the  pre¬ 
ceding,  as  their  sounds  must  exist  at  the  same  time. 
Hence  arose  that  beauty  In  those  tunes  that  has  so 
long  pleased,  and  will  please  for  ever,  though  men 
scarce  know  why.  That  they  were  originally  com¬ 
posed  for  the  harp,  and  of  the  most  simple  kind,  I 
mean  a  harp  without  any  half  notes  but  those  in  the 
natural  scale,  and  with  no  more  than  two  octaves  of 
strings,  from  C  to  C,  I  conjecture  from  another  cir¬ 
cumstance  ;  which  Is,  that  not  one  of  these  tunes  really 
ancient,  has  a  single  artificial  half-note  in  it ;  and  that 
in  tunes  where  it  is  most  convenient  for  the  voice  to  use 
the  middle  notes  of  the  harp,  and  place  the  key  in  F, 
there  the  B,  which  if  used  should  be  a  B  flat,  is  al¬ 
ways  omitted,  by  passing  over  it  with  a  third.  The 
connoisseurs  in  modern  music  will  say  I  have  no  taste  ; 
but  I  cannot  help  adding,  that  I  believe  our  ancestors, 
in  having  a  good  song,  distinctly  articulated,  sung  to 
one  of  those  tunes,  and  accompanied  b)'  the  harp,  felt 
more  real  pleasure  than  is  communicated  by  the  gene¬ 
rality  of  modern  operas,  exclusive  of  that  arising  from 
the  scenery  and  dancing.  Most  tunes  of  late  compo¬ 
sition,  not  having  this  natural  harmony  unitetl  with 
their  melody,  have  recourse  to  the  artificial  harmony 
of  a  bass,  and  other  accompanying  parts.  This  sup¬ 
port,  in  my  opinion,  the  old  tunes  do  not  need,  and 
are  rather  confused  than  aided  by  it.  ’Whoever  has 
heard  James  Oswald  play  them  on  his  violincello,  will 
be  less  inclined  to  dispute  this  with  me.  1  have  more 
than  once  seen  tears  of  pleasure  In  the  eyes  of  bis 
auditors :  and  yet  I  think,  even  his  playing  those  tunes 
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TTould  please  more  if  he  gave  them  less  modern  orna¬ 
ment.” 

As  these  observations  are  for  the  most  part  true,  and 
always  ingenious,  we  need  no  other  apology  for  quot¬ 
ing  them  at  length.  It  is  only  proper  to  remark,  that 
the  transition  in  Scots  music  by  consonant  intervals, 
does  not  seem,  as  Dr  1  vanklin  imagines,  to  arise  from 
the  nature  of  the  instruments  upon  wliich  they  played. 

It  is  more  than  probable,  that  the  ancient  British  harp 
was  not  strung  tvith  wire,  but  with  the  sa,me  materials 
as  the  Welsh  harps  at  present.  These  strings  have  not 
the  same  permanency  of  tone  as  metal  ;  so  that  the 
sound  of  a  preceding  emphatic  note  must  have  expired 
before  the  subsequent  accented  note  could  be  introdu¬ 
ced.  Besides,  they  who  are  acquainted  rvitli  the  ma- 
.  ncEUvre  of  the  Irish  harp,  know  well  that  there  is  a 
method  of  discontinuing  sounds  no  less  easy  and  eflfec- 
tual  than  upon  the  harpsichord,  hen  the  performer 
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finds  It  proper  to  interrupt  a  note,  he  has  no  more  to  do 
but  return  his  finger  gently  upon  the  string  immediate¬ 
ly  struck,  which  effectually  stops  its  vibration. 

That  species  of  Scots  music  which  we  have  dl.stin- 
guished  by  the  name  oi  festive  seems  now  limited  to  reels 
and  country-dances.  These  may  be  either  in  common 
or  treble  time.  They  most  frequently  consist  of  two 
strains:  each  of  these  contains  eight  or  twelve  bars. 
They  are  truly  rhythmical  ;  but  the  mirth  which  they 
excite  seems  rather  to  be  inspired  by  the  vivacity  of  the 
movement,  than  cither  by  the  force  or  v-riety  of  the  me¬ 
lody.  They  possess  a  manoeuvre  and  expression  pecu¬ 
liar  to  themselves,  which  it  is  impossible  to  describe, 
and  which  can  only  be  exhibited  by  good  performers. 

Having  thus  far  pursued  the  general  idea  of  music, 
we  shall,  after  the  history,  give  a  more  particular  detail 
of  the  science. 
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MUSIC  is  capable  of  so  infinite  a  variety,  so  greatly 
does  the  most  simple  differ  from  the  most  complex,  and 
so  multiplied  are  the  degrees  between  these  two  ex¬ 
tremes,  that  in  no  age  could  the  incidents  respecting 
that  fascinating  art  have  been  few  or  uninteresting. 
But,  that  accounts  of  these  incidents  should  have  been 
handed  down  to  us,  scanty  and  imperfect,  is  no  matter 
of  surprise,  when  we  recollect  that  the  history  of  music 
is  the  history  only  of  sounds,  of  which  writing  is  a  very 
inadequate  medium  ;  and  that  men  would  long  employ 
themselves  in  the  pleasing  exercise  of  cultivating  music 
before  they  possessed  cither  the  ability  or  the  inclination 
to  record  their  exertions. 

No  accurate  traces,  therefore,  of  the  actual  state  of 
music,  in  the  earlier  ages  of  the  world,  can  be  discern¬ 
ed.  Our  ideas  on  the  subject  have  no  foundation  firm¬ 
er  than  conjecture  and  analogy. 

It  is  probable,  that  among  all  barbarous  nations 
some  degree  of  similarity  is  discernible  in  the  style  of 
their  music.  Neither  will  much  difl'erence  appear  du¬ 
ring  the  first  dawnings  of  civilization.  But  In  the 
4nore  advanced  periods  of  socletv,  when  the  powers 
of  the  human  mind  are  permitted  without  obstacle  to 
exert  their  native  activity  and  tendency  to  invention, 
and  are  at  the  same  time  affected  bv  the  infinite  variety 
of  circumstances  and  situations  which  before  had  no  ex¬ 
istence,  and  which  in  one  case  accelerate,  and  In  ano¬ 
ther  retard  ;  then  that  similarity,  once  so  distinguishalile, 
gives  place  to  the  endless  diversity  of  which  the  subject 
is  capable. 

The  practice  of  music  being  universal  In  all  ages  and 
all  nations,  it  would  be  absurd  to  attribuU*  the  invention 
of  the  art  to  any  one  man.  It  must  have  suffered  a  re¬ 
gular  proep-ession,  through  infancy,  childhood,  and 
youth,  betore  it  could  arrive  at  maturity.  The  first 


attempts  must  have  been  rude  and  artless.  IVrIiaps  the 
first  flute  was  a  leed  of  tlie  lake. 

No  nation  has  been  able  to  produce  proofs  of  anti¬ 
quity  so  indisputable  ns  the  Kgyptlans.  It  wonhl  In- 
vain,  therefore,  to  attempt  tracing  music  higher  than 
the  history  of  Egypt. 

*iryptiiiii  -^y  comparing  the  accounts  of  Diodorus  Siculu.s 
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and  of  Plato,  there  is  reason  to  suppose,  that  in  very 
ancient  times  the  study  of  music  in  Egypt  was  con¬ 
fined  to  the  priesthood,  who  used  it  only  on  religious 
and  solemn  occasions  ;  that,  as  well  as  sculpture,  it 
was  circumscribed  by  law  ;  that  it  was  esteemed  sa¬ 
cred,  and  forbidden  to  be  employed  on  light  or  com¬ 
mon  occasions  j  and  that  innovation  in  it  was  prohi¬ 
bited  :  But  what  the  style  or  relative  excellence  of 
this  very  ancient  music  was,  there  are  no  traces  by 
which  we  can  form  an  accurate  judgment.  After  tlie 
reigns  ol  the  Pharaohs,  the  Egyptians  fell  bv  turns 
under  the  dominion  of  the  Ethiopians,  the  Persians, 
the  Oreeks,  and  the  Romans.  Bv  such  revolutions, 
the  manners  and  amusements  of  the  people,  as  well  as 
their  form  of  government,  must  have  been  changed. 

In  the  age  of  the  Ptolemies,  the  musical  games  and 
contests  instituted  by  those  moiiarchs  were  of  C.reek 
origin,  and  the  musicians  \^•llo  performed  were  chieflv 
CJrcek. 

.  rile  most  ancient  monuments  of  human  art  and  in 
dustry,  at  present  extant  at  Rome,  are  the  obelisk - 
Iwought  thither  from  Egypt,  two  of  which  arc  said  to 
have  been  erected  by  Sesostris  at  Heliopolis,  about  400 
years  before  the  siege  of  ’I'roy.  TIu-.se  were  bv  the  or¬ 
der  of  Augustus  brought  to  Rome  alter  the  conquest 
of  Egypt.  One  of  tliem,  called  gti_!^lia  rntta,  or  the 
broken  pillar,  which  during  the  sacking  of  the  city  in 
1527  was  thrown  down  and  broken,  still  lies  in  the 
C  ampus  Martins.  On  it  is  seen  the  figure  of  a  mn,ji-  ,\n  rjrvp- 
cal  instrument  of  two  strings,  and  with  a  mck.  It  re- ii.ui mmical 
scmble.i  much  the  calascionc  still  u.sed  in  tht  kingdom  '“•tnimvnt 
of  Naples. 

This  curious  rclick  of  antiqu-lv  is  rjcntioncd,  lie- 
-rause  it  affords  better  evidence  than,  on  the  subject 
of  ancient  music.  Is  usually  to  be  met  v  ith,  that  the 
Egy|>tians,  at  so  very  eaiU  a  peiiod  of  iheir  history, 
had  advanced  to  a  eoiiMdi  rahie  degree  of  excellence 
in  the  cultivation  of  the  arts.  By  means  of  its  lurk, 
this  instrument  was  capable,  with  only  two  strings, 
of  produring  a  great  number  of  notes.  These  two 
strings,  it  tuned  fourths  to  each  other,  would  fiiinish 
that  series  of  sounds  called  by  the  ancients  hiptnrhnrd, 

3  which 
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which  consists  of  a  conjunct  tetrachord  as  B,  C,  D, 
ii  j  E,  E,  G,  A  j  if  tuned  fifths,  they  would  pro¬ 
duce  an  octave,  or  two  disjunct  tetrachords.  The 
calascioue  is  tuned  in  this  last  manner.  The  annals 
of  no  nation  other  than  Egypt,  for  many  ages  after 
the  period  of  the  obelisk  at  Heliopolis,  exhibit  the 
vestige  of  any  contrivance  to  shorten  strings  dining 
performance  by  a  neck  or  finger-board.  Father  Mont- 
fancon  observes, that  after  examining  500  ancient  lyres, 
Jiarps,  and  citharas,  he  could  discover  no  such  thing. 

Egypt  indeed  seems  to  have  been  the  source  of  hu¬ 
man  intelligence,  and  the  favourite  residence  of  genius 
and  invention.  From  that  celebrated  countiy  did  the 
Greeks  derive  their  knowledge  of  the  first  elements  of 
those  arts  and  sciences  in  which  they  afterwards  so  emi¬ 
nently  excelled.  From  Greece  again  did  the  Romans 
borrow  their  attainments  in  the  same  pursuits.  And 
from  the  records. of  those  difl'erent  nations  have  the 
moderns  been  enabled  to  accomplish  so  wonderful  an 
improvement  in  literature. 

The  E?>p-  Hermes  or  Mercuiy  of  the  Egyptians,  sirnamed 

liaii  Her-  Trismcgisti/s,  or  thrice  illustrious,  who  was,  according 
nies  them- t9  Sir  Isaac  Newton,  the  secretary  of  Osiris,  is  cele- 
veiitor  of  iji-atj.,]  as  the  inventor  of  music.  It  has  already  been 
observed,  that  no  one  person  ought  strictly  to  be  call¬ 
ed  the  Inventor  of  an  ai't  which  seems  to  be  natural  to, 
and  coeval  with,  the  human  species;  but  the  Egiptian 
5Ierciii-y  is  without  doubt  entitled  to  the  praise  of  ha¬ 
ving  made  striking  improvements  in  music,  as  well  as 
of  having  advanced  in  various  respects  the  civilization 
of  the  people,  whose  government  was  chiefly  committed 
to  his  charge.  The  account  given  by  Apolloiloriis  of 
the  manner  in  which  he  accidentally  invented  the  lyre, 
is  at  once  entertaining  and  ))robuble.  “  'J'lie  Nile 
(says  Apollodorus),  after  having  ovei  flowed  the  whole 
country  of  Egypt,  when  it  returned  within  its  natural 
bounds,  left  on  the  shore  a  great  number  of  dead  ani¬ 
mals  of  various  kinds,  and  among  the  rest  a  tiM  toise  ; 
the  flesh  of  which  being  dried  and  wasted  by  the  sun, 
nothing  remained  within  the  shell  but  nerves  and  car¬ 
tilages,  and  these  being  braced  and  contracted  by  the 
drying  heat  became  sonorous.  Mercury  walking  along 
the  banks  of  the  Nile,  happened  to  strike  his  foot  a- 
gulnst  this  shell ;  and  was  so  pleased  with  the  sound  jiro- 
dueed,  tirat  the  idea  of  a  lyre  started  into  his  imagina¬ 
tion.  He  constructed  the  instrument  in  the  form  of  a 
tortoise,  and  strung  it  with  the  dried  sinews  of  dead 
animals.” 

How  beautifid  to  conceive  the  energetic  powers  of 
the  human  mind  in  the  early  ages  of  the  world,  ex¬ 
ploring  the  yet  undiscovered  capabilities  of  nature,  and 
directed  to  the  inexhaustible  Store  by  the  finger  of  God 
in  the  form  of  accident ! 

The  single  The  monaulos,  or  single  flute,  called  by  the  Egyp- 
E-t  nianT  photlnx,  was  probably  one  of  the  most  ancient 

Instruments  used  eitber  by  them  or  any  other  nation. 
From  various  remains  of  ancient  sculpture,  it  appears 
to  have  been  shaped  like  a  bull’s  horn,  and  was  at  first, 
it  may  be  supposed,  no  other  than  tlie  horn  itself. — 
Before  the  invention  pf  flutes,  as  no  other  instrument 
except  those  of  pereussion  weic  known,  music  must 
have  been  little  more  than  metrical.  "When  the  art  of 
refining  and  lengthening  sounds  was  first  discovered, 
the  power  of  music  over  mankind,  from  the  agreeable 
surprise  occasioned  by  soft  and  extended  notes,  was 
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probably  irresistible.  At  a  time  when  all  the  rest  of 
the  world  wars  involved  in  savage  ignorance,  the  Egyp¬ 
tians  were  possessed  of  musical  instruments  capable  of 
much  variety  and  expression. — Of  this  the  astonishing 
remains  of  the  city  Thebes  still  subsisting  afford  ample 
evidence.  In  a  letter  from  Mr  Bruce,  Ingrossed  in  Dr 
Burney’s  history  of  Music,  there  is  given  a  particular 
description  of  the  Theban  harp,  an  instrument  of  ex-  The  Thc- 
tensive  compass,  and  exquisite  elegance  of  form.  It  is harp  « 
accompanied  with  a  drawing  taken  from  the  ruins  of 
ancient  sepulchre  at  Thebes,  supposed  by  Mr  Bruce 
to  be  tliat  of  the  father  of  Sesostris. 

On  the  subject  of  this  harp,  j\Ir  Bruce  makes  the 
following  striking  observation.  It  overturns  all  the 
accounts  of  the  earliest  state  of  ancient  music  and  in¬ 
struments  in  Egypt,  and  is  altogether,  in  its  form,  or¬ 
naments,  and  compass,  an  incontestable  proof,  stronger 
than  a  thousand  Greek  quotations,  that  geometry, 
drawing,  mechanics,  and  music,  were  at  the  greatest 
perfection  when  this  harp  was  made;  and  that  what 
we  think  in  Egypt  was  the  invention  of  arts  was  only 
thc  beginning  of  the  cera  of  their  restoration.” 

Indeed,  when  the  beauty  and  powers  of  this  harp, 
along  with  the  very  great  antiquity  of  the  painting 
which  represents  it,  are  considered,  such  an  ojiinlon  as 
that  Avhich  Mr  Bruce  hints  at,  docs  not  seem  to  be  de¬ 
void  of  jirobability. 

It  cannot  be  doubted  that  during  the  reigns  of  tlie 
Plol  emies,  who  were  voluptuous  jirinccs,  music  must 
have  been  much  cultivated  and  encouraged.  The  fa¬ 
ther  of  Cleopatra,  who  was  the  last  of  that  race  of 
kings,  derived  Ins  title  ot  auletes,  or  flute-player,  from 
his  excessive  attachment  to  the  flute.  Like  Nero,  he 
used  to  array  Itimself  in  the  dress  of  a  tibicen,  and  exhi¬ 
bit  his  performance  in  the  public  musical  contests. 

Some  authors,  particularly  Am.  Marcellliius  and  M. 

I’au,  refuse  to  the  Egyptians,  at  auy  period  of  their 
history,  any  musical  genius,  or  any  excellence  in  the 
art ;  but  the  arguments  used  to  sujiport  this  ojiinion  seem 
to  be  inconclusive,  and  the'evidences  of  the  opposite  de¬ 
cision  appear  to  be  incontestable. 

I  he  sacred  Scriptures  attord  almost  the  only  mate- Hclirew 
rials  from  which  any  knowledge  of  Hebrew'  music  can  Music, 
be  d  raw'll.  In  the  rajild  skctcli,  therefore,  of  ancient 

music  which  we  mean  to  e.xliiblt,  a  very  fW  observa¬ 
tions  are  all  which  can  properly  be  given  to  that  de¬ 
partment  of  our  subject. 

Moses,  who  led  the  Israelites  out  of  Egypt,  was 
educated  by  Fhaia'ih’s  daughter  in  all  the  literature 
and  elegant  arts  cultivated  in  that  countiy.  It  is  pro¬ 
bable,  therefore,  that  the  taste  and  style  of  Egyptian 
music  would  be  infused  in  some  degree  into  that  of  the 
Hebrevvs.  Music  ajipears  to  have  been  interwoven 
through  the  who'e  tissue  of  religious  ceremony  in  Pa¬ 
lestine.  The  jiriesthood  seem  to  have  been  musicians 
hereditary  and  by  office.  'J'hc  prophets  appear  to 
have  accompanied  their  inspired  effusions  with  music  ; 
and  every  projihet,  like  the  present  improvisatori  of 
Italy,  seems  to  hai  e  been  accompanied  by  a  musical  in¬ 
strument. 

Music,  vocal  and  Instrumental,  constituted  a  great 
part  of  the  funeral  ceremonies  of  the  Jews.  'I’he  pomp 
and  expence  used  on  tin  se  occasions  advanced  by  de¬ 
grees  to  an  excessive  extent.  The  number  of  flute- 
players  in  the  processions  amounted  sometimes  to  several 

huudreds. 
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^  ^Ihe  Hebrew  language  aboinuls  with  consonants, 
and  has  so  few  vowels,  that  in  the  original  alphabet 
they  had  no  characters.  It  must,  tliorefore,  have  been 
harsii  and  uniavoiirablc  to  music.  Their  instruments 
ot  music  were  chiefly  those  of  percussion ;  so  that, 
both  on  account  of  the  language  and  the  instruments, 
the  music  must  have  been  coarse  and  noisy.  The  vast 
numbers  ot  performers  too,  whom  it  was  tlie  taste  of 
the  Hebrews  to  collect  together,  could  vvitli  such  a  lan¬ 
guage  and  such  instruments  produce  nothing  hut  cla¬ 
mour  and  jargon.  According  to  Josephus,  there  were 
200,000  musicians  at  the  dedication  of  Solomon’s 
temple.  Such  are  the  circumstances  from  whicli  only 
an  idea  of  Hebrew  music  can  be  formed  ;  for  the  Jews, 
neither  ancient  nor  modern,  have  ever  had  any  charac¬ 
ters  peculiar  to  music  ;  and  the  melodies  used  in  their 
religious  ceremonies  have  at  all  times  been  entirely  tra¬ 
ditional. 

(.recian  Cadmus,  with  tdie  Pliceniclan  colony  which  he  led 
into  Greece,  imported  at  the  same  time  various  arts 
into  that  country.  By  the  assistance  of  his  Phoenician 
.jtrtificers,  that  chief  discovered  gold  in  Thrace  and 
copper  at  Ihebes.  At  Thebes  thac  metal  is  still  term¬ 
ed  caefnna.  Of  these  materials,  and  of  iron,  they 
formed  to  themselves  arnrour  and  Instruments  of  war. 
These  they  struck  against  eacli  other  during  their 
dances  at  sacrifices,  by  which  they  first  obtained  the 
idea  of  music.  Such  is  the  account  given  of  the  ori¬ 
gin  ot  that  species  of  music  in  Greece  produced  by 
instruments  of  percussion.  The  invention  of  wind  in¬ 
struments  in  Greece  is  attributed  to  Minerva  ;  and  to 
the  Grecian  Mercury  is  assigned,  by  the  poets  and 
historians  of  that  country,  the  honour  of  many  disco¬ 
veries  probably  due  to  the  Egyptian  Hermes,  jiarticu- 
larly  the  invention  of  stringed  instruments.  The  lyre 
of  the  F.gyptian  Mcrcui-v  Iiad  only  three  strings 5  that 
of  the  G  recian  seven  :  The  last  w.as  perhaps  no  more 
than  an  improvement  on  the  otlier.  When  the  Greeks 
deified  a  prince  or  hero  of  their  own  country,  they 
nsnally  assigned  him  an  F.gyptian  name,  and  with  the 
name  bestowed  on  their  neiv  divinity  all  the  actions, 
attrilmtcs,  and  rites  of  tfic  original. 

'i'hc  Grecian  lyre,  altliongh  said  to  have  been  in¬ 
vented  by  Mercury,  was  cultivated  principally  by 
Apollo,  who  first  played  upon  it  with  method,  and 
acroinpanied  it  with  the  voice.  The  celebrated  con¬ 
test  between  him  and  Marsyas  is  mentioned  by  various 
authors ;  in  which,  by  conjoining  the  voice  with  his 
lyre  (a  combination  never  before  attempted),  his  music 
was  declaied  superior  to  the  flute  of  Marsyas.  ’I’lie 
ot  the  lyre,  according  to  Diodorus  Siculus, 
is  the  follow  ing.  “  The  muses  added  to  the  (frccian 
lyre  the  strjng  called  ;  Linus  tliat  of  liehanos  •, 

and  Orpheus  ami  J'hamyras  those  strings  which  are 
named  hypate  and  jiarhypate.”  It  has  been  already 
mentioned,  that  the  lyre  invented  by  the  Egyptian 
iMcrcury  had  but  three  strings.  Jfy  putting  these  cir- 
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eumstances  together,  wc  may  perhaps  acquire  soir.c 
knowledge  of  tlie  progress  of  music,  or  at  least  of  the 
extension  ot  its  scale  In  the  highest  antiquity.  Jlesc, 
in  the  Greek  music,  is  the  fourth  sound  of  the  second 
tetrachord  of  the  great  system,  and  first  tctrachord  in¬ 
vented  Iiy  the  ancients,  answering  to  cur  A,  on  the 
filth  line  in  the  base.  It  tin's  sound  tlien  was  added  to 
the  former  three,  it  proves  that  the  most  ancient  tc¬ 
trachord  was  tliat  from  F,  in  the  base  to  A  5  and  that 
the  three  original  strings  in  the  Mercurian  and  Apol- 
iemian  lyre  were  tuned  E,  F,  G,  which  the  Greeks  call 
hypate  meson,  parhyate  meson,  and  meson  diutonos  i 
The  addition,  therelbre,  of  mese  to  these,  completed  the 
first  and  most  ancient  tetrachord  E,  F,  G,  A.  The 
string  liehanos  again  being  added  to  these,  and  answer¬ 
ing  to  our  D  on  the  third  line  in  the  base,  extended  the 
compass  downwards,  and  gave  the  ancient  lyre  a  regu¬ 
lar  scries  of  five  sounds.  The  two  strings  hypate  and 
parhypate,  corresponding  with  our  B  and  C  in  the  liase, 
completed  the  heptachord  or  seven  sounds  b,  c,  d,  e,  i, 
g,  a  5  a  compass  which  received  no  addition  till  after 
the  days  of  Pindar. 

It  might  perhaps  be  expected,  that  in  a  history  of 
Greek  music  something  ought  to  be  said  concerning 
the  muses,  Apollo,  Bacchus,  and  the  other  gods  and 
deml-gods,  who  in  the  mythology  of  that  country  ap¬ 
pear  to  have  promoted  and  improved  the  art.  But 
such  a  discussion  would  he  too  cliil'usivc,  and  involve  too 
much  foreign  matter  for  the  plan  we  have  cliosen  to 
adopt.  We  cannot  avoid,  how'ever,  making  a  few 
observations  on  the  poems  of  Homer,  in  so  fai-  as  con¬ 
nected  with  our  subject.  It  has  been  imagined,  witii 
much  appearance  of  probability,  that  the  occupation  Occupation 
-of  the  fust  poets  and  musicians  of  (irccce  resembletl 
that  of  the  Celtic  and  German  haixls  and  the  scald- 
of  Iceland  and  Scandinavia.  'I’hcy  sung  their  poems  in  (irteco. 
in  the  streets  of  the  cities  and  in  the  palaces  of  princes. 

'I'hey  were  treated  with  high  respect,  and  regarded  as 
inspired  persons.  Such  was  tire  employment  of  Ho¬ 
mer.  His  poems,  so  justly  celebrated,  exhibit  the 
most  authentic  picture  that  can  be  found  In  the  annals 
of  antiquity,  although  perhaps  somewhat  highly  0*0- 
loiired,  of  the  timers  of  which  he  wrote  and  in  which 
he  lI^'cd.  Music  is  always  nanred  througliout  the  Iliad 
and  Odyssey  with  rapture  j  hut  as  in  these  poems  no 
mention  is  made  of  instrumental  music  unaccompanied 
with  poetry  and  singing,  a  considerable  share  no  doubt 
of  the  poet’s  praises  is  to  he  Htlrihutcd  to  the  poeti-y. 

The  instruments  most  frequently  named  .irc  tlie  Ivrc, 
the  .flute,  and  the  syrinx.  The  trumpet  ajrpears  not 
to  have  been  known  at  the  siege  of  'I'roy,  although 
it  had  conic  to  he  in  use  in  the  days  of  Homer  him¬ 
self.  From  tlic  time  of  Homer  till  that  of  Sajipho, 
there  is  almost  a  total  blank  in  litiTaturc.  Only  a  few 
fragments  rcniHln  of  the  works  of  those  poets  and  inii- 
slclans  whose  names  arc  preserved  as  having  flonrislied 
between  those  periods  (a).  During  the  ccntiirv  which 
elapsed  between  the  days  of  Sappho  and  those  of  Ana¬ 
creon,  no  literary  productions  .are  preserved  entire. _ 

3  2  From 


(.v)  Ilcsiod  lived  so  near  to  Moiner,  that  it  has  been  dlsimtiHl  wliicli  of  ibem  is  the  most  ancient.  It  is  now, 
wc  believe,  universally  admitted,  that  tlic  palm  of  autiquity  is  due  to  Homer  j  but  tve  coiisiiler  them  as  having 
both  flourished  in  the  samc-cra. 
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From  Anacreon  to  Pindar  there  is  another  chasm  of 
near  a  century.  Subsequent  to  this  time,  the  works 
still  extant  of  the  three  great  tragic  poets,  iEschylus, 
Sophocles,  and  Euripides,  together  with  those  of  Plato, 
Aristotle,  Aristoxenus,  Euclid,  Theocritus,  Callima¬ 
chus,  Polybius,  and  many  others,  produced  all  within 
a  space  less  than  300  years,  distinguish  this  il'ustrious 
and  uncommon  period  as  that  in  which  the  whole 
powers  of  genius  seem  to  have  been  exerted  to  illumi¬ 
nate  and  instruct  mankind  in  future  ages.  Then  it 
was  that  eloquence,  poetry,  music,  architecture,  historv, 
painting,  sculpture,  like  the  spontaneous  blossoms  of  na¬ 
ture,  flourished  without  the  appearance  of  labour  or  of 
art. 

The  poets,  as  well  epic  as  lyric  and  elegiac,  were  all 
likewise  musicians  j  so  strictly  connected  were  music  and 
poetry  for  many  ages.  It  W’ould  aft'ord  amusement  to 
collect  the  biographical  anecdotes  of  these  favourites  of 
genius,  and  to  assign  to  each  the  respective  improvements 
made  bv  him  in  music  and  poetry  5  but  our  limits  do 
not  admit  of  so  extensive  a  disquisition  5  for  which, 
therefore,  reference  must  be  made  to  tbe  editors  and 
commentators  of  these  authors,  and  to  the  voluminous 
histories  of  music  lately  published. 

Tbe  inven-  'f  he  invention  of  notation  and  musical  characters 
sical'eh-i'^'  ^  distinguished  oera  in  the  progress  of  music, 

ratters.  There  are  a  diversity  of  accounts  respecting  the  person 
to  whom  the  honour  of  that  invention  is  due  5  but  the 
evidences  seem  to  preponderate  in  favour  of  'i'erpander, 
a  celebrated  poet  and  musician,  to  whose  genius  music 
is  much  indebted.  He  flourislied  about  the  27th  Olym¬ 
piad,  cr  671  years  before  Christ. 

Before  that  valuable  discovery,  music  being  entirely 
traditional,  must  have  depended  much  on  the  memory 
and  taste  of  tiie  performer. 

There  is  an  incident  mentioned  in  the  accounts 
handed  down  to  us  of  the  Olympic  games,  which  may 
serve  in  some  degree  to  mark  the  character  of  music 
at  the  time  in  which  It  happened.  Lucian  relates  that 
a  young  flute-player  named  Harmonides,  at  his  first 
public  appearance  in  these  games,  began  a  solo  with  .so 
violent  a  blast,  on  purpose  to  surjirisc  and  elevate  tbe 
audience,  that  be  breathed  his  last  breath  into  his  Jiutc, 
Vociferous  and  died  on  tbe  spot.  When  to  tiiis  anecdote,  won- 
music  of  derfnl  to  us,  and  almost  incredible,  is  added  that  cir- 
ibe  cumstance,  that  tbe  trumpet-players  at  these  public  ex¬ 

hibitions  expressed  an  excess  of  joy  when  they  found 
their  exertions  had  neither  rent  their  cheeks  nor  burst 
their  blood-vessels,  some  idea  may  be  formed  of  tbe 
noisy  and  vociferous  style  of  music  wbicli  then  pleased  j 
and  from  such  facts  only  can  any  opinion  be  obtained 
of  tbe  actual  state  of  ancient  music. 

In  w'hatever  manner  the  flute  was  played  on,  there 
is  no  doubt  that  it  was  long  in  Greece  an  instrument 
of  high  favour,  and  that  the  flute-players  were  held 
in  much  estimation.  The  flute  used  by  Ismenias,  a 
celebrated  Theban  musician,  cost  at  Corintli  three  ta¬ 
lents,  or  581 1.  5s.  If,  says  Xenophon,  a  bad  flute- 
player  would  pass  for  a  good  one,  he  must,  like  the 
f;reat  jlute-pUiyers,  expend  large  sums  on  rich  furniture, 
and  appear  in  public  with  a  f^reat  retinue  of  servants. 
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The  ancients,  It  appears,  were  not  less  extrav agaut 
In  gratifying  the  ministers  of  tlieir  pleasures  than  our-  ffuiioe  of 
selves.  Amoebteus,  a  harper,  was  paid  an  Attic  talent,  ^beancu-nt 
or  1931.  15s.  per  day  for  his  performance  (b).  T'ccVio 

It  13  proper  to  add,  that  the  celebrated  musicians 
Greece  who  performed  in  public  were  of  both  sexes  3 
and  that  tbe  beautiful  Lamia,  who  was  ta.ken  captive 
by  Demetrius,  in  the  sea  engagement  in  which  he  van¬ 
quished  Ptolemy  Soter,  and  who  herself  captivated  her 
conqueror,  was  a  public  performer,  as  well  as  were 
many  other  elevated  female  spirits,  who  are  recorded 
by  ancient  authors  in  terms  of  admiration,  and  of  whom, 
did  our  limits  here  admit  of  biography,  we  w'ould  treat 
with  pleasure.  The  philosophers  of  Grcecp,  whose  capa¬ 
cious  minds  grasped  every  other  object  of  human  intel¬ 
ligence,  were  not  inattentive  to  the  theory  of  music,  or 
the  philosophy  of  sound.  This  department  of  science  be¬ 
came  the  source  of  various  sects,  aiul  of  much  diversity 
of  opinion. — The  founders  of  the  most  distinguished 
sects  were  Pythagoras  and  Aristoxenus. 

Like  every  other  people,  the  Komans,  from  their ■ 
first  origin  as  a  nation,  were  possessed  of  a  .species 
music  which  might  be  distinguished  as  their  own.  It 
appears  to  have  been  rude,  and  coarse,  and  probably 
was  a  variation  of  the  music  in  use  among  the  Etrus¬ 
cans  and  other  tribes  around  them  in  Italy  3  but  as 
soon  as  they  began  to  open  a  communication  with 
Greece,  from  that  country,  with  their  arts  and  philo¬ 
sophy,  they  borrowed  also  their  music  and  musical  in- 
slniments.  No  account,  therefore,  of  Homan  music 
is  to  be  expected  that  would  not  be  a  repetition 
of  what  has  been  said  on  the  subject  of  tlic  music  of 
Greece. 

The  excessive  vanity  of  Nero  with  respect  to  music,  Vanity  of 
displayed  in  bis  public  contentious  for  superiority  with  "**** 
tlie  most  celebi'ated  professors  of  tbe  art  In  Greece 
and  Kome,  is  known  to  every  one  conversant  in  the 
history  of  Home.  The  solicitude  with  wbicli  that 
detestable  tyrant  attended  to  his  voice  is  curious,  and 
will  throw  some  light  on  the  practices  of  singers  in 
ancient  times.  He  was  in  use  to  He  on  his  hack,  with 
a  thin  plate  of  lead  on  his  stomach.  He  took  frequent 
emetics  and  cathartics,  abstained  from  all  kinds  of 
fruits  and  such  meats  as  were  held  to  be  prejudicial  to 
singing.  Apprehensive  of  injuring  his  voice,  be  at 
length  desisted  from  haranguing  the  soldiery  and  the 
senate  3  and  after  his  retiun  from  Greece  established 
an  officer  (Phonaseus)  to  regulate  his  tones  in  speak- 
ing. 

Most  nations  have  consented  in  introducing  music  Sacred 
into  their  religious  ceremonies.  That  art  was  early 
admitted  into  the  rites  of  the  Egyptians  and  Hebrews  3 
and  that  it  constituted  a  considerable  part  of  the  Gre¬ 
cian  and  Homan  religious  service,  appears  from  the 
writings  of  many  ancient  authors.  Tbe  same  pleasing 
art  soon  obtained  an  introduction  into  tlie  Christian 
church,  as  the  Acts  of  tbe  Apostles  discover  in  many 
passages.  There  remain  no  specimens  of  the  mu^ic 
employed  in  tbe  worship  of  the  primitive  (  bristians  3 
but  probably  it  was  at  first  the  same  witli  tliat  used  in 
the  Pagan  rites  of  the  Gret  ks  ;.nJ  Homans.  'J'iic 

practice 
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practice  of  chantir.g  the  psalms  was  introduced  into 
the  western  churches  by  St  Ambrose,  about  350  years 
alter  Christ.  In  the  year  600,  the  method  of  chant¬ 
ing  was  improved  by  St  Gregory  the  Great.  The 
Ambrosian  chant  contained  four  modes.  In  the  Gre¬ 
gorian  the  number  was  doubled.  So  early  as  the  age 
of  Constantine  the  Great,  prior  to  either  of  the  pe¬ 
riods  last  mentioned,  when  the  Christian  religion  first 
obtained  the  countenance  of  power,  instrumental  mu¬ 
sic  came  to  be  introduced  into  the  service  of  the  church, 
introduced  England,-  according  to  Bishop  Stillingfleet,  music 
into  the  was  employed  in  the  church  service,  first  hy  St  Augus- 
Kn^lish  tine,  and  afterwards  much  improved  by  St  Dunstan, 
church.  who  was  himsell  an  eminent  musician,  and  who  is  said 
to  have  first  furnished  the  English  churches  and  con¬ 
vents  with  the  organ.  The  organ,  the  most  majestic 
of  all  instruments,  seems  to  have  been  an  improvement 
of  the  hydraullcan  or  water  organ  of  the  Greeks. — 
The  first  organ  seen  in  Erance  was  sent  from  Constan¬ 
tinople  in  757*  ^  present  to  King  Pepin  from  the 

emperor  Constantine  Copronymus  VI.  In  Italy,  Ger¬ 
many,  and  England,  that  instrument  became  frequent 
during  the  loth  century. 

During  the  dark  ages  no  work  of  genius  or  taste  in 
any  department  of  science  seems  to  have  been  produ¬ 
ced  in  any  part  of  Europe  ;  and  except  in  Italy, 
where  the  cultivation  of  music  was  rather  more  the 
object  of  attention,  that  art  was  neglected  equally  with 
all  others.  There  has  always  been  observed  a  corre¬ 
spondence  in  every  country  between  the  progress  of 
music  and  the  cultivation  of  other  arts  and  sciences. 
In  the  middle  ages,  therefore,  when  the  most  fertile 
provinces  of  Europe  were  occupied  by  the  Goths, 
fluns,  Vandals,  and  other  hariiarous  tribes,  whose 
language  was  as  harsh  as  their  manners  were  savage, 
little  perfection  and  no  improvement  of  music  is  to 
be  looked  for.  Literature,  arts,  and  refinements. 
The  great  were  encouraged  more  early  at  the  courts  of  the  Ro- 
iniproye-  man  pontiffs  than  in  any  other  country  j  and  owing  to 
musk  had  circumstance  it  is,  that  the  .scale,  the  counter- 

iheir  origin  P°**^*’  best  melodies,  the  dramas  religious  and  se- 
ia  Italy.  ciilar,  the  chief  graces  and  elegancies  of  modern  mu¬ 
sic,  have  derived  their  origin  from  Italy.  In  modern 
times,  Italy  has  been  to  the  rest  of  Europe  what  an¬ 
cient  Greece  was  to  Rome.  Phe  Italians  have  aided 
the  civilization  of  tlieir  conquerors,  and  enlightened 
the  minds  of  those  whose  superior  prowess  had  enslaved 
them. 

Having  mentioned  counterpoint,  it  would  be  im¬ 
proper  not  to  make  one  or  two  observations  on  an  in¬ 
vention  which  IS  supposed  to  have  been  the  source  of 
great  innovation  in  the  practice  of  music.  Counter¬ 
point,  or  music  m  parts,  seem  to  be  an  invention 
purely  modern.  The  term  harmony  meant  in  the 
language  of  antiquity  what  is  now  understood  by  me- 
Cimntcr-  lody.  Guido,  a  monk  of  Arezzo  in  Tii-scany,  is,  in 
point.  t|)(.  general  opinion,  supposed  to  have  entertained  the 
first  idea  of  counterpoint  about  tlie  year  1022  :  an  art 
which,  since  his  time,  has  experienced  gradual  and  im¬ 
perceptible  improvements,  far  exceeding  tlie  powers 
or  comprehension  of  any  one  individual.  'I'he  term 
counterpoint,  or  eontru  punctum,  denotes  its  own  ety- 
molngy  and  import.  Musical  notation  was  at  one  time 
performed  by  small  points  ;  and  tlie  present  mode  is 
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only  ail  improvement  of  that  praellce.  Counterpoint, 
therefore,  (lenotes  the  notation  of  harmony  or  music 
in  parts,  by  points  opposite  to  eacli  other.  The  im¬ 
provements  of  this  important  acquisition  to  the  art  of 
music  kept  pace  at  first  witli  those  of  the  organ  5  an  in¬ 
strument  admirably  adapted  to  harmony  :  And  both 
the  one  and  the  other  were  till  the  13th  century  em¬ 
ployed  chiefly  in  sacred  music.  It  was  at  this  period 
that  sacred  music  began  to  be  cultivated. 

Before  the  invention  of  characters  for  time,  musk', 
in  parts  must  liave  consisted  entirely  of  simple  counter¬ 
point,  or  note  against  note,  as  is  still  practised  in  psal¬ 
mody.  But  the  happy  discovery  of  a  time-table  ex¬ 
tended  infinitely  the  powers  of  combined  sounds.  The 
ancients  had  no  other  resource  to  denote  time  and 
movement  in  music  except  two  characters  ( — 
equivalent  to  a  long  and  a  short  syllable.  But  time 
is  of  sucli  importance  in  music,  that  it  can  impart 
meaning  and  energy  to  the  repetition  of  the  same 
sound.  M  ithout  it  variety  of  tones  lias  no  ellect  witli 
respect  to  gravity  and  acuteness.  The  invention  of'p’he  invpii 
the  time-table  i.s  attributed  by  almost  all  the  writers  tion  of  the 
on  music  of  the  last  and  present  century  to  John  de  bme-table. 
Muris,  who  flourished  about  the  year  1330.  But  in 
a  manuscript  of  John  de  AIui'ls  himself,  bequeathed 
to  the  \  atican  library  by  the  Queen  of  Sweden,  that 
honour  seems  to  be  yielded  to  Magister  Franco,  who 
appears  to  have  been  alive  as  late  at  least  as  1083^ 

John  de  Muris,  however,  who  there  is  some  cause  to 
believ'e  was  an  Englishman,  though  not  the  inventor  of 
the  cantus  niensurabiiis,  did  certainly  by  bis  numerous 
writings  greatly  improve  it.  His  tract  on  the  ylrt  oj 
Counterpoint  is  the  most  clear  and  useful  essav  on  the 
subject  of  which  those  times  can  boast. 

In  the  1 1  tl)  century,  during  the  first  crusade,  Eu¬ 
rope  began  to  emerge  from  tin?  fiarbarous  stiipidiu 
and  ignorance  wliicli  bad  long  overwhelmed  it.  \\  bile 
its  inhabitants  were  exercising  in  Asia  everv  species  of 
rapine  and  pious  cruelty,  art,  ingenuity,  and  reason, 
insensibly  civilized  and  softened  their  minds.  Then  it 
was  that  the  poets  and  songsters,  known  by  the  name 
of  who  first  appeared  in  f’rovence,  insti- Tionh.' 

tilted  a  new  profession  j  which  obtained  the  patronage  dour-, 
of  the  count  of  Poictou,  and  many  other  princes  and 
barons,  who  had  thei.iselves  cultivated  music  and  jto- 
elry  with  success.  At  the  courts  of  their  munificent 
patrons  the  troubadours  were  treated  with  respect. 

1  he  ladies,  whose  charms  they  celebrated,  gave  i  hem 
the  most  generous  and  flattering  reception.  '1  lie  suc¬ 
cess  of  some  inspired  otliei-s  with  hopes,  and  excited 
exertions  in  the  exercise  of  llicir  ai't  ;  impellitiif  them 
towards  perfection  with  a  rapidity  which  the  united 
force  alone  of  eiinilalion  and  emolument  could  occa¬ 
sion.  'I'liese  founders  of  moilcrn  versification,  con 
structing  ilu  ir  songs  on  |iliiiis  of  llicir  own,  classical  au- 
thority,  either  through  ignorance  or  design,  was  tn- 
tirely  disregarded.  It  does  not  appear,  however,  du¬ 
ring  the  cultivation  and  favour  of  Provencal  literature, 
that  any  one  troubadour  so  far  outstripped  the  rest  as 
to  become  u  model  of  imitation.  ’I'he  progress  of  taste 
must  ever  tic  impeded  by  the  ignorance  and  caprice  of 
those  who  cultivate  an  art  without  science  or  princi¬ 
ples. 

D.irliig  almii-.t  two  centuries  after  the  arranitenu  nt 

of 
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of  tlie  scale  attributed  t^  -Guiilo,  and  the  invention  of 
tbe  time-table  ascribed  to  Franco,  no  remains  of  secu¬ 
lar  music  can  be  discovered,  except  tliosc  of  tbe  trou¬ 
badours  or  Provencal  poets.  In  tbe  simple  tunes  of 
these  bards  no  time  indeed  is  marked,  and  but  little 
variety  of  notation  appears  :  It  is  not  difficult,  borv- 
ever,  to  discover  in  them  tbe  germs  of  the  future  nie- 
•  lodies,  as  well  as  tbe  poetry  of  France  and  Italy.  Had 
tbe  poetry  and  music  of  tbe  troubadours  been  treated 
■of  in  an  agreeable  manner  by  the  writers  who  have  cho¬ 
sen  that  subject,  it  would  have  been  discovered  to  Ise 
worthy  of  attention  j  tbe  poetry,  as  interesting  to  li¬ 
terature  ;  tbe  melody  to  which  it  was  sung,  as  curious 
to  tbe  musical  historian. 

Almost  every  species  of  Italian  poetry  is  derived 
from  the  Provencals,  Air^  the  most  captivating  part 
of  secular  vocal  music,  seems  to  have  bad  tbe  same  ori¬ 
gin.  The  most  ancient  strains  that  liave  been  spared 
by  time,  are  such  as  w'ere  set  to  the  songs  of  the  trouba¬ 
dours,  .  Tbe  Provencal  language  began  to  be  in  favour 
with  poets  about  tbe  end  of  tbe  loth  centui'j'.  In  the 
i2tb  it  became  tbe  general  vehicle,  not  only  of  poetry, 
but  of  prose,  to  all  who  were  ignorant  of  Latin.  And 
these  were  not  the  laity  only.  At  this  period  vioUtis, 
or  performers  on  tbe  vielle  or  viol,  ///o-Zf/r.s',  or  llute- 
playcrs,  imisars  or  players  on  other  instruments,  and 
comics  or  comedians,  abounded  all  over  Europe.  This 
swarm  of  poet-musicians,  who  w’erc  fonucrly  compre¬ 
hended  in  France  under  the  general  title  of  joiicrlcurs, 
travelled  from  province  to  province,  singing  their  verses 
at  the  courts  of  princes.  They  tvcrc  rewarded  with 
clothes,  horses,  arms,  and-money.  Jongleurs  or  musi¬ 
cians  W'ere  employed  often  to  sing  the  verses  of  trouba¬ 
dours,  who  themselves  happened  to  be  deficient  in  voice 
or  ignorant  of  masic.  The  term  troirhadour,  therefore, 
implies  poetry  as  w’ell  as  music.  'I'lic  jongleurs,  mene- 
triers,  strollers,  or  minstrels,  were  ticfjuently  musicians, 
without  any  pretensions  to  poetry.  'I'liese  last  have 
been  common  at  all  times  •,  but  the  troubadour  or  bard 
has  distinguished  a  particular  profession,  cither  in  an¬ 
cient  or  modem  times,  only  during  the  early  dawnings 
of  literature. 

In  the  13th  century  the  songs  were  on  various  sub¬ 
jects  ;  moral,  merry,  amorous ;  and  at  that  time  me¬ 
lody  seems  to  have  been  little  more  than  plain  song  or 
chanting.  The  notes  were  square,  and  wi-itten  on 
lour  lines  only  like  those  of  the  Romish  church  in  the 
dill  C,  and  without  any  marks  for  time.  The  move¬ 
ment  and  embellishments  of  the  air  depended  on  the 
abilities  of  the  singer.  Since  that  time,  by  the  culti¬ 
vation  of  the  voice  modern  music  has  been  much  ex¬ 
tended,  for  it  was  not  till  towards  the  end  of  St  Lewis’s 
reign  that  the  fifth  line  began  to  be  added  to  the 
stave.  The  singer  always  accompanied  himself  with 
an  instrument  in  unison. 

The  h&rp  As  the  lyre  is  the  favourite  Instrument  in  Grecian 
he  poetry,  so  the  harp  held  the  same  place  in  the  cstima- 

ment  of  poets  who  floui'lshed  in  the  period  of  which 

the  Trou-  ''’0  at  present  speak.  A  poet  of  the  14th  century, 
badours.  Machau,  wrote  a  poem  on  the  subject  of  the  harp 
alone  ;  in  which  he  assigns  to  each  of  its  25  strings  an 
allegorical  name  j  calling  one  liberality,  another  wealth, 
&c. 

The  viol  The  instrument  which  frequently  accompanied,  and 
or  violin-  indeed  disputed  the  pre-eminence  w'ith  the  harp,  was 
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the  viol.  Till  the  16th  century  ibis  Instrument  was 
furnished  wiMi  frets;  after  that  period  it  was  reduced 
to  four  strings;  and  stilt  under  the  dt nomination  «f 
violin  liolds  the  first  place  among  the  treble  instruments. 

'i'lic  viol  was  played  with  a  bow’,  and  dill'crcd  entirely 
from  the  vielle,  the  tones  of  which  w'ere  produced  by 
the  friction  of  a  wheel ;  'fhe  wheel  performed  the  part 
of  a  how'. 

Rritish  harpers  were  famous  long  before  the  con¬ 
quest.  The  bounty  of  William  of  Normandy  to  his 
joeulater  or  bard  is  recorded  in  the  Doomsday  hook. 

The  harp  seems  to  have  been  the  favourite  instrument 
in  Ri-Ituln  for  many  ages,  under  the  British,  Saxon, 

Danish,  and  Norman  kings.  'Elie  fiddle,  however,  is 
mentioned  so  early  as  i  200  in  the  legendary  life  of  St 
■Christopher.  'I'lw  ancient  privileges  of  the  minstrels 
at  the  fairs  of  Chester  arc  well  known  in  the  history  of 
England. 

'i’he  extirpation  of  the  bards  of  Wales  by  Edward  I. 
is  likewise  too  familiar  an  incident  to  be  particularly 
mentioned  here.  His  persecuting  spirit,  however,  seems 
to  have  been  limited  to  that  principality  ;  for  we  learn, 
that  at  the  ceremony  of  knighting  his  sen,  a  maltilinle 
•of  minstrels  attended. 

In  1315,  during  the  reign  of  Edward  If.  sneli  ex- 
■tensive  privileges  were  claimed  by  the  minstrels,  and 
so  many  dissolute  persons  assumed  that  character,  that 
:it  liecame  necessary  to  restrain  them  by  express  laws. 

'I'lie  father  of  our  genuine  poetry,  who  in  the  14th 
century  enlarged  onr  vocabulary,  polished  our  num¬ 
bers,  and  with  acquisitions  from  France  and  Italy  aug¬ 
mented  our  store  of  knowledge  (Chaucer),  entitles  one 
cf  his  poems  'I'lic  History  of  St  -Cecilia  ;  and  the  ce- St  Cecilia 
lehrated  patroness  of  music  must  no  doubt  he  men¬ 
tioned  in  a  history  of  the  art.  Neither  in  Chau¬ 
cer,  however,  nor  in  any  of  the  histories  or  legendary 
accounts  of  this  saint,  does  any  thing  appear  to  au¬ 
thorize  the  religious  veneration  paid  to  her  by  the  vo¬ 
taries  of  music  ;  nor  is  it  easy  to  discover  w'hence  it  has 
arisen. 

As  an  incident  relative  to  the  period  of  which  we 
speak,  it  may  he  mentioned,  that,  according  to  Spcl- 
inan,  the  apjiellation  of  Doetor  w  as  not  among  the  de-  Origin  of 
grees  granted  to  grarluates  in  England  sooner  than  tbe  tiegree 
the  reign  of  King  John,  about  1207;  although,  Jh  ef  Mtis.  C 
AVood’s  history  of  Oxford,  that  degree  is  said  to  have 
been  conferred,  even  in  music,  in  the  reign  of  Hen¬ 
ry  11.  It  is  known  that  the  title  was  created  on  the 
continent  in  the  1 2th  century ;  and  as,  during  the 
middle  ages,  music  was  always  ranked  among  the 
seven  liberal  arts,  it  is  likely  that  the  degree  was  ex¬ 
tended  to  it. 

After  the  invention  of  printing,  an  art  which  lias 
tended  to  disseminate  knowledge  with  wonderful  ra¬ 
pidity  among  mankind,  music,  and  particularly  coun¬ 
terpoint,  became  an  object  of  high  importance.  Tlie 
names  of  the  most  eminent  composers  who  flourished 
in  England,  from  that  time  to  the  Reformation,  were, 

Fairfax,  William  of  Newark,  Slieryngham,  'I'lirgcs, 

Banister,  Tudor,  Taverner,  Tye,  Johnson,  Parsons ; 
to  whom  may  be  added  John  Marbeck,  who  set  the 
whole  English  cathedral  service  to  music. 

Before  this  period  Scottish  music  had  advanced  to  Scottish 
a  high  degree  of  perfection.  James  I.  was  a  groat  music, 
composer  of  airs  to  his  own  verses  ;  and  may  be  consi¬ 
dered 
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(lercd  as  tlic  I'adier  of  that  plaiiillve  mcloily  which  in 
Scotch  times  IS  so  pleasing  to  a  taste  not  vitiated  hy 
modern  aftectation.  Besides  the  testimony  of  Fovdun 
and  Major,  who  may  be  suspected  of  being  under  the 
influence  of  national  prejudice,  wc  Iiave  that  of  Ales¬ 
sandro  Tessani,  to  the  musical  skill  of  that  accomplisli- 
ed  prince.  “  Among  us  moderns  (says  this  foreigner) 
we  may  reckon  James  k/j/g  of  Scotland,  who  not  only 
composed  many  sacred  pieces  of  vocal  music,  but  also 
of  himself  incented  a  new  kind  of  nutsic,  plaintive  and 
tnelancholp,  dijerent  from  all  others  ;  in  whicli  he  has 
been  imitated  by  Carlo  Giesucldo  prince  of  Venosa,  who 
in  our  age  has  improved  music  with  new  and  admirable 
inventions.” 

Under  such  a  genius  in  poetiy  and  music  as  King 
James  I.  it  cannot  be  doubted  that  the  national  music 
must  have  been  greatly  improved.  We  have  seen  that 
he  composed  several  anthems,  or  vocal  pieces  of  .w- 
cred  music,  which  shoivs  that  his  knowledge  of  the  sci¬ 
ence  must  have  been  very  considerable.  It  is  likewise 
kaowii,  tliat  organs  were  by  him  Introduced  into  the 
cathedrals  and  abbeys  of  Scotland,  and  choir-service 
brought  to  such  a  degree  of  perfection,  as  to  fall  little 

sliort  of  that  established  in  any  country  of  Kuropc _ 

*ScoTj/<-By  an  able  and  ingenious  antiquary*  the  great 
/rr’s  Dis-  ei  ij,.  of  music,  as  of  poetry,  in  Scotland,  is  supposed  to 
^nnthe"^  liave  been  from  the  beginning  of  the  reign  oi'  James  I. 
.Scotc/i  icign  of  .Tames  V.  During 

»Tc,  vol  i  of  that  period  flourished  Gavin  Douglas  bishop  of  Dim- 
the  Trans-  kcld,  Bullenden  archdeacon  of  Murray,  Dunbar,  Ilen- 
Ae'societv  Scott,  Montgomery,  Sir  David  Lindsey, nm\  many 

poems  have  been  preserved  in  Ba¬ 
ncs  in  Scot- o^t^yoc’s  Collection,  and  of  which  several  have  been 
published  by  Allan  Ramsay  in  his  Evergreen. 

Before  the  Tieformation,  as  there  was  but  one  re¬ 
ligion,  there  was  but  one  kind  of  sacred  music  in 
Europe,  plain  chant,  and  the  descant  built  upon  it. — 
JTiat  music  likewise  was  applied  to  one  language,  only, 
the  I.atin.  On  that  account,  the  compositions  of  Italy, 
France,  Spain,  Germany,  Flanders,  and  England, 
kept  pace  in  a  great  degree  with  each  other  in  style 
and  excellence.  -Ml  the  arts  seem  to  have  been  the 
roinpanions,  if  not  the  produce,  of  successful  commerce: 
they  appeared  iirst  in  It;ily,  then  in  the  Hanseatic 
towns,  next  in  the  Netherlands;  and  during  the  i6Lh 
century,  wTicn  commerce  became  general  in  every  part 
of  I'.urope- 

In  the  1 6th  century  music  was  an  indispensable  part 
of  polite  education  ;  All  the  jinnees  of  Europe  were 
instructed  in  that  art.  ’1  here  is  a  collection  preserved 
in  manuscript  called  Q,uccn  Elizabeth's  Virginal  Book. 
If  her  majesty  was  able  to  execute  any  of  the  pieces  in 
that  book,  she  must  have  been  a  great  player;  a  montli’s 
jiractice  would  not -be  suflicient  for  any  in.'ister  now  in 
Euroiie  to  enable  him  to  ])lay  one  of  them  to  the  end. 
Tallis,  singularly  profound  in  musical  composition,  and 
Bii-d  his  admirable  scholar,  were  two  of  the  authors  of 
this  famous  collection. 

During  the  reign  ol  F.li/.abeth,  the  genius  and  learn¬ 
ing  of  the  British  musicians  were  not  infciior  to  any 
on  the  continent;  an  oliscnation  scarcely  applicable  at 
any  other  p<'rlod  of  the  histoi'v  of  this  eountiw.  Sa¬ 
cred  music  was  the  principal  object  to  study  all  over 
E.uropc. 

The  most  eminent  muikal  theorists  of  Italy,  who 
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flouri.shed  in  the  1 6th  centuiy,  were,  Franchinu.s  Ga- r.mineiit 
fierius,  or  Gaflbrio  ot  Lode,  Pietro  Aaron  of  Elo-nur'-ieians 
pence,  J.odovico  Fogliano,  Giov.  Spatro,  (iiov.  Ma-"‘ 
ria  da  Terentio  Jjanfranco,  iStcflano  Uanneo,  .4nton. 

Francisco  Done,  Luigi  Denticc,  Nicolo  Vieentino,  w,rv. 
and  Gioseffo  Zarlino,  the  most  general,  voluminous, 
and  celebrated  theorist  of  that  period,  Vlnccntlo  Gali¬ 
lei,  a  Florentine  nobleman,  and  father  of  the  great  Ga¬ 
lileo  Galilei,  Marla  Artusc  of  Bologna,  Oraseo  Te- 
grini,  Pietro  Pontio,  and  Ivodovlco  Zacconi. 

The  principal  Roman  authors  were,  Giovanni  An- 
muccla,  Giovanni  Pierluigi  da  Palestrina,  justly  cele¬ 
brated,  Ruggiero  Giovanelli,  Luca  Marenzio,  who 
brought  to  perfection  madrigals,  the  most  cheerful 
species  of  secular  music. 

Of  the  Venetians,  Adriaji  Wlllaeri  is  allowed  to  be 
at  the  head.  ' 

At  the  head  of  the  Xeapolitans  is  deservedly  placed 
Rocco  Rodio. 

At  Naples,  too,  the  illustrious  dilettante,  Don  Carlo 
Gesualdo  prince  of  4  enosa,  is  highly'  celebrated.  He 
seems,  however,  to  have  owed  much  of  his  fame  to  his 
high  rank. 

Lombardy  might  also  furnish  an  ample  list  of  eminent 
musicians  during  the  1 6th  century,  of  whom,  how'ever, 
our  limits  will  not  admit  of  a  particular  enumeration  ;  — 

The  chief  of  them  were,  Constanzo  Porta,  Gastoldi, 

Bi.ssi,  Clma,  \  occhi,  and  Monteverde. 

At  Bologna,  besides  Artusl  already  mentioned,  An¬ 
drea  Rota  of  the  same  city  appears  to  have  been  an  ad¬ 
mirable  contrapunetist. 

I  rancisco  Cortcccia,  a  celebrated  organl.st  and  com- ' 
poser,  and  Alessandro  Strigglio,  a  lutanist  and  volu¬ 
minous  composer,  were  the  most  eminent  Florentines. 

The  inhabitants  of  the  extensive  empire  of  Clermanv  certne- 
have  long  made  music  a  part  of  general  education. —  »>. 

They  hold  'the  place,  next  to  Italy,  among  tire  mo.st 
successful  cultivators  of  the  art.  During  the  i6th  cen¬ 
tury,  their  most  eminent  composers  of  music  and  wri¬ 
ters  on  the  subject  were.  Geo.  Relschlus,  4Ilchael  Ros- 
wick,  Andreas  Ornithorparchus,  Paul  Hofhaimer, 
Lu.spcinius,  Henry  I.oris  or  Lorit,  Faber,  Fink,  Hos- 
man,  and  many  others  whom  it  would  be  tedioirs  to 
mention  ;  and  for  a  particular  account  of  whose  trea¬ 
tises  and  compositions  we  must  rel’er  to  more  volumi- 
UO.US  histories  of  music.' 

In  France,  during  the  j6th  centmy,  no ‘‘tl i,,  fninrti 
the  art  of  war  made  much  progress  in  improvement. — 

Ronsard,  Baif,  Goudimel,  Claud  Ic  Jcune,  Cauri-ov, 
and  iMaudit,  arc  the  chief  French  musieiuus  of  that 
period. 

In  Spain,  music  was  early  received  into  the  circle  ofspaiu. 
sciences  in  the  universities.  The  musical  professorship 
at  Salamanca  was  founded  and  endowed  by  .Vlfonz.u  tin 
AV  ise,  king  of  Castile. 

One  of  the  most  celebrated  of  the  Spanish  mu.sicians 
was  Francis  Salinas,  who  had  Ixcn  blind  froui  his  in¬ 
fancy.  He  was  a  native  of  llurgos. 

1).  Cri.-tofero  Morales,  and  Tomaso  Lodovico  da 
\  ittorio,  deserve  likewise  to  be  mentioned  ;  and  to 
mention  them  is  all  we  can  attempt  ;  the  purpose  of 
which  is,  to  excite  more  minute  in(|uiry  by  tlwse  who 
m.ay  choose  to  investigate  the  subject  partieulaiTv. 

j'lic  Netherlands,  I  ike  wise,  during  the  period  of  w  hich.  Tic  V 
we  have  been  syKuking,  produced  cminint  composers  ; ''‘erl.mc: 

of 
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of  whom  we  may  raentiou  ^  erletot,  Gombert,  Arka- 
dclt,  Bercheni,  liichefort  or  Eicclaiort,  Crequilon  Le 
Cock  or  Le  Coq,  Canis,  Jacob  Clemens  Non  Papa, 
Pierre  MaTrcIiicourt,  Baston,  Kerl,  Bore,  Orlandi  di 
Lasso,  and  his  sons  Ferdinand  and  Rodolph. 

In  the  i7tli  century,  the  musical  writers  and  com¬ 
posers  who  acquired  fame  in  England,  w'ere.  Dr  Na- 


thanael  Giles,  Thomas  Tomkins,  and  his  son  of  the 
i7tl°cen-^  same  name  j  Elway  Bevln,  Orlando  Gibbons,  Dr  Wil- 


tury. 


Ham  Child,  Adrian  Batten,  Martin  Pierson,  William 
Lawes,  Henry  Lawes,  Dr  John  Wilson,  John  Hilton, 
John  Playford,  Captain  Henry  Cook,  PeHiam  Hum¬ 
phrey,  John  Blow',  Wrlliam  Turner,  Dr  Christopher 
Gibbons,  Benjamin  Rogers,  and  Henry  Purcell.  Of 
these,  Orlando  Gibbons,  Pelham  Humphrey,  and  Hen¬ 
ry  Purcell,  far  excelled  the  rest. 

About  the  end  of  the  reign  of  James  I.  a  music-lec  ¬ 
ture  or  professorship  was  founded  in  the  university  of 
Oxford  by  Dr  William  Hychin. 

In  the  reign  of  Charles  I.  a  charter  was  granted  to 
the  musicians  of  Westminster,  incoi'porating  them,  as 
the  king’s  musicians,  into  a  body  politic,  with  powers 
to  prosecute  and  fine  all  who,  except  themselves,  should 
“  attempt  to  make  any  benefit  or  advantage  of  music  in 
England  or  Wales  j”  powers  which  in  the  subsequent 
reign  were  put  in  execution. 

About  the  end  of  the  reign  of  Charles  IL  a  pas¬ 


sion  seems  to  have  been  excited  in  England  for  the 


violin,  and  for  pieces  expressly  composed  for  it.  In 
the  Italian  m.anner  (b).  Prior  to  1600,  there  was 
little  other  music  except  masses  and  madrigals,  the  two 
principal  divisions  of  sacred  and  secular  music  j  but  from 
that  time  to  the  present,  dramatic  music  becomes  the 
chief  object  of  attention.  The  music  of  the  church 
and  of  the  chamber  continued  indeed  to  be  cultivated 
in  Italy  with  diligence,  and  in  a  learned  and  elaborate 
style,  till  near  the  middle  of  the  century  j  yet  a  revo¬ 
lution  in  favour  of  melody  and  expression  was  prepar¬ 
ing,  even  in  sacred  music,  by  the  success  of  dramatic 
composition,  consisting  of  recitation  and  melodies  for 
a  single  voice.  Such  melodies  began  now  to  be  pre¬ 
ferred  to  music  of  many  parts  j  in  wliich  canons,  fugues, 
and  full  harmony,  had  been  the  productions  which 
chiefly  employed  the  master’s  study  and  the  bearer’s 
attention. 

Mean  state  So  late  as  the  beginning  of  the  i8th  century,  ac- 
of  the  opera  cording  to  Riccoboni,  the  performers  in  the  operas 
of  Germany,  particularly  at  Hamburg,  “  were  all 
tradesmen  or  handicrafts.  Your  shoemaker  (says  he) 
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merous.  Music  seems  to  have  been  but  little  culti¬ 
vated  in  that  country,  till  the  operas  of  Lulli,  under 
the  powerful  patronage  of  Louis  XIV,  excited  public 
attention. 

The  favourite  singing-master  and  composer  of  France, 


about  the  middle  of  the  17th  century,  was  Michael 


Lambert.  John  Baptist  Lulli,  soon  after  this  tune, 
rose  from  the  rank  of  a  menial  servant  to  fame,  opu¬ 
lence,  and  nobility,  by  his  skill  in  musical  compositions. 
The  celebrated  singer  La  Eochois  w’as  taught  singing 
and  acting  by  Lulli. 


La  Maupin  the  successor  of  La  Eochois,  on  ac¬ 


count  of  her  extraordinary  character  and  romantic  ad¬ 
ventures,  deserves  to  be  mentioned.  She  eloped  from 
her  husband  with  a  fencing  master,  of  whom  she  learnt 
the  small  sword.  She  became  an  excellent  fencer.  At 
Marseilles  she  entertained  a  strange  attachment  to  a 
young  ladv,  who  was  seized  with  a  whimsical  fondness 
in  return,  on  account  of  w  hich  the  latter  %vas  confined 
in  a  convent.  La  Maupin  obtained  admission  into  the 
same  convent  as  a  novice.  She  set  fire  to  the  building, 
and  in  the  contusion  carried  oil'  her  favourite.  At  Paris 
when  she  appeared  on  the  stage  in  1695,  DumenI  a 
singer  having  affronted  her,  she  put  on  men’s  clothes, 
and  insisted  on  his  drawing  his  sword  and  fighting  her. 
AVhen  he  refused,  she  caned  him,  and  took  from  him 
bis  watch  and  snufl’-box  as  trophies  of  her  victory.  At 
a  ball  given  by  Monsieur  brother  of  Louis  XIV,  she 
again  put  on  men’s  clothes  •,  and  having  behaved  im¬ 
pertinently  to  a  lady,  three  of  the  lady’s  friends,  suppo- 
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sing  La  Maupin  to  be  a  man. 


killed  tiiem  all  ;  and 


returning  coolly  to 


called  her  out.  She 
the  hall,  told 


She 


might  have  bought  fruit  and  sweetmeats  of  the  same 
girls,  whom  the  night  before  you  had  seen  in  the  clia- 
racters  of  Arniida  or  Semiramis.  Soon,  however,  the 
German  opera  arose  to  a  more  respectable  situation  , 
and  even  during  the  17th  century  many  eminent  com¬ 
posers  flourished  in  that  country.” 

The  list  of  great  musicians  which  France  produced 
during  the  early  part  of  the  same  century  is  not  nu- 


the  story  to  Monsieur,  who  obtained  her  pardon, 
became  afterwards  mistress  to  the  elector  of  Bavaria. 
This  prince  quitting  her  for  the  countess  of  Arcos, 
sent  her  by  the  count,  husband  of  that  ladv,  a  purse  of 
40,000  livres.  She  threw  it  at  the  count’s  head,  tell¬ 
ing-  him,  it  was  a  recompense  worthy  of  such  meanness 
as  he  displayed.  At  last,  seized  with  a  fit  of  devotion, 
she  recalled  her  husband,  and  spent  the  remainder  of 
her  life  in  piety.  She  died  in  1707  at  the  age  only  of 

34-  .  .  . 

The  English  musician  whom  we  last  mentioned  was 
the  celebrated  Purcell.  After  his  time  the  chief  com¬ 
posers  for  the  church  were  Clarke,  Dr  Holden,  Dr 
Creyghton,  Tucker,  Aldrich,  Golwin,  Weldon,  Dr 
Crofts,  Dr  Greene,  Boyce,  and  Nares  ;  to  whom  may 
be  added  John  Stanley,  who  attained  high  proficiency 
in  music,  although  from  two  years  old  totally  deprived 
of  sight. 

The  annals  of  modern  music  have  hitherto  furnish¬ 
ed  no  event  so  important  to  the  progress  of  the  art  as 
the  invention  of  recitative  or  dramatic  melody  5  a  style 
of  music  which  resembles  the  manner  of  the  ancient 
rhapsodists. 

The  Orjeo  of  Politlan  was  the  first  attempt  at  mu¬ 
sical  drama.  It  was  afterwards  perfected  by  Metasta- 
sio.  No  musical  dramas  similar  to  those  afterwards 

known 
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(b)  The  most  celebrated  violin  players  of  Italy,  from  the  i6th  century  to  the  present  time,  have  been  Farina, 
M.  Angelo  Rossi,  Bassani  the  violin-master  of  Corelli,  the  admirable  Angelico  Corelli  himself,  Torelli,  Alberti, 
Albenoni,  Te.ssarini,  Vivaldi,  Gemlniani,  one  of  the  most  distinguished  of  Corelli’s  scholars,  Tartinl,  Veraclni, 
.BarbeUa,  Locateiii,  Ferrari,  Martini,  Boccherini,  and  Giardini, 
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known  by  the  names  of  opera  ami  oratorio,  bad  exist¬ 
ence  in  Italy  before  the  beginning  of  tlie  17th  cen¬ 
tury.  It  was  about  tbe  1600,  or  a  little  before  that 
time,  that  eunuchs  wei’e  first  employed  for  singing  in 
Italy. 

First  sing-  1  here  seem  to  have  been  no  siiiguig  eunuchs  in  an- 

ing  eu-  cient  times,  unless  the  galll  or  archigalli,  priests  of 

nuchs.  Cybele,  were  such.  Castration  has,  however,  at  all 

times  been  practised  in  eastern  countries,  for  the  pur¬ 
pose  of  furnishing  to  tyrannic  jealousy  guards  of  fe¬ 
male  chastity  ;  but  never,  so  far  as  modern  writei-s  on 
tbe  subject  have  discovered,  merely  to  preserve  the 
voice,  till  about  the  end  of  the  i6th  century. 

At  Rome,  the  first  public  theatre  opened  for  the  ex¬ 
hibition  of  musical  dramas,  in  modern  times,  was  il 
Torre  de  Nona,  where  in  1671  Giasone  was  perform¬ 
ed.  In  1679,  the  opera  of  Don  e  Amore,  set  by  the 
famous  organist  Bernardo  Pasquini,  was  represented  at 
Nilla  Sv.lu  de  Signori  Capranica  ;  a  theatre  which  still 
subsists.  In  the  year  1680,  L'’Onesta  negP  Amore  wsiS 
exhibited  j  the  first  'dramatic  composition  of  the  elegant, 
profound,  and  original  Alessandro  Scarlatti. 

'I  he  inhabitants  of  Venice  have  cultivated  and  .en¬ 
couraged  the  musical  drama  with  more  zeal  and  di¬ 
ligence  than  the  rest  of  Italy,  during  the  end  of  the 
last  and  beginning  of  the  picsent  century  j  yet  the 
opera  was  not  established  in  \enice  before  the  year 
^^37-  I”  that  year  the  first  regular  drama  was  per¬ 
formed.  It  was  Andromeda. 

Opera  of  In  1680  the  opera  of  Berenice  was  exhibited  at 

Berenice.  Padua  with  such  astonishing  splendour  as  to  merit 
notice.  There  were  choruses  of  100  virgins,  100 
soldiers,  JCO  horsemen  in  iron  armour,  40  cornets  of 
horse,  6  trumpeters  on  horseback,  6  drummers,  6  en¬ 
signs,  6  sackbuts,  6  great  flutes,  6  minstrels  playing 
on  lurkish  instruments,  6  others  on  octave  flute.s,  6 
pages,  3  sergeants,  6  cymbalists.  There  were  1 2 
huntsmen,  1 2  grooms,  6  coachmen  for  the  triumph  ; 

6  others  for  the  procession  j  2  lions  led  by  two  Turks,  2 
elepljants  by  two  others,  Berenice’s  triumphal  car  drawn 
by  4  horses,  6  other  cars  with  prisoners  and  spoils 
drawn  by  1 2  horses,  6  coaches.  Among  the  scenes 
and  representations  in  the  first  act  were,  a  vast  plain 
with  two  triumphal  arches,  another  plain  with  pavilions 
and  tents,  and  a  forest  for  the  chase.  In  act  third, 
the  I'oyal  dressing  room  completely  furnished,  stables 
with  100  live  horses,  portico  adorned  with  tapestry, 
and  a  stupendous  palace  in  perspective.  At  the  end 
of  the  first  act  were  representations  of  every  kind  of 
chase,  wild  boar,  stag,  deer,  bears.  At  tbe  end  of 
the  third  act,  an  enormous  globe,  descending  as  fn)m 
th^  sky,  divided  itself  into  other  globes  suspended  in  the 
air,  and  ornamented  with  emblematical  figures  of  time, 
fame,  honour,  &c. 

Early  in  the  last  century,  machinery  and  decoration 
usurped  the  importance  due  to  poetry  and  music  in  such 
exhibitions. 

Few  instances  occur  of  musical  dramas  at  Naples 
till  the  beginning  of  the  present  century.  Ilefore  the 
time  of  the  elder  Scarlatti,  it  seems  as  if  Naples  had 
been  less  fertile  in  great  contrapuntists,  and  less  di¬ 
ligent  in  the  cultivation  of  dramatic  music,  than  any 
other  state  of  Italy.  Since  that  time  all  the  rest  of 
Europe  has  bi  en  furnished  with  composers  and  perfor¬ 
mers  from  that  city. 

VoL.  XIV.  Part  II. 


The  word  opera  seems  to  have  iieen  familiar  to  French 
English  poets  from  the  beginning  of  the  last  century. 

Stiio  recital ivo,  a  recent  innovation  even  in  Italy,  is 
mentioned  by  Ben  Johnson  so  early  as  1617.  From 
this  time  it  was  used  in  masques,  occasionally  in  plays, 
and  in  cantatas,  before  a  regular  drama  wholly  set  to 
music  was  attempted.  By  the  united  abilities  pf  Qui- 
nault  and  Lulli,  the  opera  in  France  had  risen  to 
high  favour.  This  circumstance  afforded  oncourao-e- 
ment  to  several  attempts  at  dramatic  music  in  Eng¬ 
land  by  Sir  William  D’Avenant  and  others,  before 
the  music,  language,  or  performers  of  Italy  were  em¬ 
ployed  on  our  stage.  Pieces,  styled  dramatic  operas, 
preceded  the  Italian  opera  on  the  stage  of  England. 

Ihese  were  written  in  English,  and  exhibited  with  a 
profuse  decoration  of  scenery  and  habits,  and  with 
the  best  singers  and  dancers  that  could  be  procured  : 

Psyche  and  Circe  are  entertainments  of  this  kind  ; 

Tbe  lempest  and  Macbeth  were  acted  with  the  same 
accompaniments. 

During  the  17th  century,  whatever  attempts  were 
made  in  musical  drama,  the  language  sung  was  always 
English.  About  the  end  of  that  century,  however,  Ita¬ 
lian  singing  began  to  be  encouraged,  and  vocal  as  well 
as  instrumental  musicians  from  that  country  began  to 
appear  in  London. 

The  first  musical  drama,  performed  wholly  after  the 
Italian  manner  in  recitative  for  the  dialogue  or  nftrra-  ' 
tive  parts,  and  measured  melody  for  the  airs,  was  Ar- 
sinoe  Queen  of  Cyprus,  translated  from  an  Italian  opera 
of  the  same  name,  written  by  Stanzani  of  Bologna. 

1  he  I.nglish  version  of  this  opera  was  set  to  music  bv 
Ihomas  Clayton,  one  of  the  royal  band,  in  tbe  reign  of 
William  and  Mary.  The  singers  were  all  English, 

Messrs  Hughes,  Leveredge,  and  Cook  ;  Mrs  'lofts. 

Airs  Cross,  and  Airs  Lyndsey.  'I’he  translation  of  Ar- 
sinoc,  and  the  music  to  which  it  is  set,  are  execrable  ; 
yet  such  is  the  charm  of  novelty,  that  this  miserable 
performance,  deserving  neither  the  name  of  a  drama  by 
its  poetry-,  nor  of  an  opera  by  its  music,  sustained  24  re¬ 
presentations,  and  the  second  year  ii. 

Operas,  notwithstanding  their  deficiencies  in  poetry, 
music  and  performance  (no  foreign  composer  or  cnii- 
nent  singer  having  yet  anived),  became  so  formidable 
to  our  actors  at  the  theatres,  that  it  appears  from  tbe 
Daily  Courant,  14th  January  1707,  a  subscription  was 
opened  “  for  the  encouragement  of  tbe  comedians  act¬ 
ing  in  the  Haymarket,  and  to  enable  them  to  keep 
the  diversion  of  plays  under  a  separate  interest  from 
operas.” 

Air  .Vddison’s  opera  of  Rosamond  appeared  about 
this  time  ;  but  the  music  set  by  Claytou  is  so  eonteinp- 
tiblc,  that  the  merit  ol  the  poetry,  however  gixat, 
could  not  of  itself  long  support  the  piece.  Tbe  choice 
of  so  mean  a  composer  as  Clayton,  and  Mr  Addison's 
partiality  to  bis  ahililies,  betray  a  want  of  musical  taste 
in  that  elegant  author. 

'1  he  first  truly  great  singer  who  appeared  on  tbe 
stage  of  Britain  was  Curalicr  Niro/i/io  Crinuddi,  com¬ 
monly  known  by  the  name  of  }si,olin{.  He  was  a 
Neapolitan  •,  and  though  a  beautiful  singer  indeed, 
was  still  more  eminent  as  an  actor  In  the  at Soe  aK« 
N“  II  K.  the  elegance  and  propriety  of  bis  action  ari’.V;yrta/o^* 
particularly  destrihed*.  lu-ciMitly  het'ore  Ins  appear- ru).  1,  S# 
ance,  J'aUntini  Cr/nini,  and  a  female singei  called  ’I'/a  'i’ 
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Baroness,  arrived.  MargaritadeI’Epini,wLoafterwards 
married  Dr  Pepusch,  had  been  in  this  country  some 
time  before. 

The  first  opera  performed  wholly  in  Italian,  and  by 
Italian  singers,  was  Almahide.  As  at  present  so  at 
that  time,  operas  were  generally  performed  twice  a 
week. 

The  year  1710  is  distinguished  in  the  annals  of  mu¬ 
sic  by  the  arrival  in  Britain  of  George  Frederic  Han¬ 
del.  Handel  had  been  in  the  service  of  the  elector  of 
Hanover,  and  came  first  to  England  on  a  visit  of  cu¬ 
riosity.  The  fame  of  this  great  musician  had  pene¬ 
trated  into  this  country  before  he  himself  arrived  in  it  j 
and  Aaron  Hill,  then  in  the  direction  of  the  Haymar- 
ket  theatre,  instantly  applied  to  him  to  compose  an 
opera.  It  was  Rinaldo  ;  the  admirable  music  of  which 
he  produced  entirely  in  a  fortnight.  Soon  after  this 
period  appeared,  for  the  first  time  as  an  opera  singer, 
the  celebrated  Mrs  Anastasia  Robinson.  Mrs  Robin¬ 
son,  who  was  the  daughter  of  a  portrait  painter,  made 
her  first  public  exhibitions  in  the  concerts  at  York- 
buildings  ;  and  acquired  so  much  the  public  favour, 
that  her  father  was  encouraged  to  take  a  house  in  Gol¬ 
den  Square,  for  the  purpose  of  establishing  weekly 
concerts  and  assemblies,  in  the  manner  of  Convei'sa- 
-zioni,  which  became  the  resort  of  the  most  polite  audi¬ 
ences. 

Soon  after  Mrs  Robinson  accepted  an  engagement 
at  the  Opera,  where  her  salary  is  said  to  have  been 
loool.  and  her  other  emoluments  equal  to  that  sum. 
She  quitted  the  stage  in  conseejuence  of  her  marriage 
with  the  gallant  earl  of  Peterborough,  the  friend  of 
Pope  and  Swift.  The  eminent  virtues  and  accomplish¬ 
ments  of  this  lady,  who  died  at  the  age  of  88,  entitled 
her  to  be  mentioned  even  in  a  compend  too  short  for 
biograjdiy. 

'I  he  conducting  the  opera  having  been  found  to  be 
more  expensive  than  profitable,  it  vvas  entirely  suspend¬ 
ed  from  1717  till  1720,  when  a  fund  of  50,000!.  for 
.supporting  and  carrying  it  on  was  subscribed  by  the 
first  personages  of  the  kingdom.  The  subscribeis,  of 
whom  King  George  I.  was  one  for  loool.  were  for¬ 
med  into  a  society,  and  named  The  Royal  Academy 
of  Music.  Handel  was  commissioned  to  engage  the 
performers :  For  that  purpose  he  went  to  Dresden, 
where  Italian  operas  were  at  that  time  performed  in 
the  most  splendid  manner  at  the  court  of  Augustus 
elector  of  Saxony,  then  king  of  I’oland.  Here  Han¬ 
del  engaged  Senesino-Berenstadt,  Boschi,  and  the  Du- 
ranstantl. 

In  the  1723.  the  celebrated  Francesca  Cuzzoni  ap- 
jieared  as  a  first  rate  singer ;  and  two  years  afterwards 
arrived  her  distinguished  rival  Signora  Faustina  Bor- 
doni. 

In  a  cantabile  air,  though  the  notes  Cuzzoni  added 
were  few,  she  never  lost  an  opportunity  of  enriching 
the  cantilena  with  the  most  beautiful  embellishments. 
Her  sh'tfke  was  perfect.  She  possessed  a  creative  fancy ; 
and  she  enjoyed  the  power  of  occasionally  accelerating 
and  retarding  the  measure  in  the  most  artificial  and 
able  manner,  by  what  is  in  Italy  called  tempo  rubato. 
Her  high  notes  vyere  unrivalled  in  clearness  and  sweet¬ 
ness.  Her  intonations  were  so  just  and  so  fixed,  that 
it  seenied  as  if  she  had  not  the  power  to  sing  out  of 
tune. 


S  I  C.  History: 

Faustina  Bordoni,  wife  of  the  celebrated  Saxon 
composer  Hasse,  invented  a  new'  kind  of  singing,  by 
running  divisions,  with  a  neatness  and  velocity  which 
astonished  all  wlio  heard  her.  By  taking  her  breath 
imperceptibly,  she  had  the  art  of  sustaining  a  note  ap¬ 
parently  longer  than  any  other  singer.  Her  beats  and 
trills  were  strong  and  rapid  ;  her  intonation  perfect. 

Her  professional  perfections  w'ere  enhanced  by  a  beau¬ 
tiful  face,  fine  symmetry  of  figure,  and  a  countenance 
and  gesture  on  the  stage  which  indicated  an  entire  intel¬ 
ligence  and  possession  of  the  several  parts  allotted  to 
her. 

These  two  angelic  performers  excited  so  signally  tlie 
attention  of  the  public,  that  a  party  spirit  between  the 
abettors  of  the  one  and  of  the  other  was  formed,  as  vio¬ 
lent  and  as  inveterate  almost  as  any  of  those  that  had 
ever  occurred  relative  to  matters  either  theological  or 
political  j  yet  so  distinct  were  their  styles  of  singing,  so 
dift’erent  their  talents,  that  the  praise  of  the  one  was  no 
reproach  to  the  other. 

In  less  than  seven  years,  the  whole  50,000!.  subscri¬ 
bed  by  the  Royal  Academy,  besides  the  produce  of  ad¬ 
mission  to  non-subscribers,  was  expended,  and  the  go¬ 
vernor  and  directors  of  the  society  relinquished  the 
idea  of  continuing  their  engagements  j  consequently, 
at  the  close  of  the  season  1727,  the  whole  band  of 
singers  dispersed.  The  next  year  we  find  Senesino,  Fau¬ 
stina,  Balde,  Cuzzoni,  Nicolini,  Farinelli,  and  Bosche, 
at  Venice. 

Handel,  however,  at  his  own  risk,  after  a  suspen¬ 
sion  of  about  a  twelvemonth,  determined  to  recom¬ 
mence  the  Opera  j  and  accordingly  engaged  a  band  of 
performers  entirely  new.  These  were  Signior  Bernac- 
chi,  Signora  Mcrighi,  Signora  Strada,  Signior  Anibale 
Pio  Fabri,  his  wife.  Signora  Bertoldi,  and  John  God- 
frid  Reimschneider. 

The  sacred  musical  drama,  or  oratorio,  was  Invent- 
ed  early  in  the  14th  century.  Every  nation  in  Europe 
seems  hrst  to  nave  had  recourse  to  religious  subjects  for  intro-" 
dramatic  exhibitions.  The  oratorios  had  been  common ductioii  in- 
in  Italy  during  the  last  century.  They  had  never  been  to  England 
publicly  introduced  in  England,  till  Handel,  stimulated 
by  the  rivalship  of  other  adventurers,  exhibited  in  1732 
his  oratorios  of  Esther,  and  of  Acls  and  Galatea,  the 
last  oi  which  he  had  composed  twelve  years  before  for 
the  duke  of  Chandos’s  chapel  at  Cannons.  The  most 
formidable  opposition  which  Handel  met  with  in  his 
conduct  of  the  Italian  opera  was  a  new  theatre  for 
exhibiting  these  operas,  opened  by  subscription  in  Lin- 
coln’s-inn  Fields,  under  the  conduct  of  Nicola  Porpora, 
a  respectable  composer.  A  difference  having  occurred 
between  Handel  and  Senesino  ;  Senesino  had  for  some 
time  deserted  the  Haymarket,  where  Handel  managed, 
and  was  now  engaged  at  the  rival  theatre  of  Lincoln’s- 
inn  Fields.  To  supply  the  place  of  Senesino,  Handel 
brouglit  over  Giovanni  Careslini,  a  singer  of  the  most 
extensive  powers.  His  voice  was  at  first  a  powerful 
and  clear  soprano  :  Afterwai  ds  it  changed  into  the 
fullest,  finest,  deepest  counter-tenor  that  has  perhaps 
ever  been  heard.  Carestini’s  person  was  tall,  beautiful, 
and  majestic.  He  rendered  every  thing  he  sung  inte¬ 
resting  by  energy,  taste,  and  judicious  embellishment. 

In  the  execution  of  difficult  divisions  from  the  chest, 
his  manner  was  articulate  and  admirable.  It  was  the 
opinion  of  Hasse,  as  well  as  other  eminent  professors, 
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that  whoever  had  not  heard  Carestini,  was  unacquaint¬ 
ed  with  the  most  perfect  style  of  singing.  The  opera 
under  the  direction  of  Porpora  was  removed  to  the 
Haymarket,  which  Handel  had  left.  Handel  occu¬ 
pied  the  theatre  of  Lincoln’s-inn  Fields  ;  but  his  rivals 
now  acquired  a  vast  advantage  of  attraction,  by  the 
accession  ot  Carlo  Broschi  detto  Farinelll  to  their 
part,  who  at  this  time  arrived.  This  renowned  singer 
seems  to  have  transcended  the  limit  of  all  ante¬ 
rior  vocal  excellence.  No  vocal  performer  of  the  pre- 
sent  century  has  been  so  unanimously  allowed  to  possess 
an  uncommon  power,  sweetness,  extent,  and  agility 
of  voice,  as  Farinelli.  Nicolini,  Senesino,  and  Ca¬ 
restini,  gratified  the  eye  as  much  by  the  dignity,  grace, 
and  propriety  of  their  action  and  deportment,  as  the 
ear,  by  the  judicious  use  of  a  few  notes  within  the  li¬ 
mits  of  a  small  compass  of  voice  y  but  Farinelli,  with¬ 
out  the  assistance  of  significant  gestures  or  graceful  at¬ 
titudes,  enchanted  and  astonished  his  hearers,  by  the 
force,  extent,  aud  mellifluous  tones  of  the  mere  organ, 
when  he  had  nothing  to  execute,  articulate,  or  express. 
Though  during  the  time  of  singing  he  was  as  motion¬ 
less  as  a  statue,  his  voice  was  so  active  that  no  inter¬ 
vals  were  too  close,  too  wide,  or  too  rapid,  for  his  exe¬ 
cution. 

Handel  having  lost  a  great  part  of  his  fortune  by  the 
opera,  was  under  the  necessity  of  trying  the  public  gra¬ 
titude  in  a  benefit,  which  was  not  disgraced  by  the  event. 
The  theatre,  for  the  honour  of  the  nation,  was  so  crowd¬ 
ed,  that  he  is  said  to  have  cleared  8ool. 
tDpera  in  After  a  fruitless  attempt  by  Heidegger,  the  coad- 
£ngland  jutor  of  Handel  in  the  conduct  of  the  opera,  and  pa- 
^  tentee  of  the  King’s  Theatre  in  Haymarket,  to  procure 

a  subscription  for  continuing  it,  it  was  found  necessary 
to  give  up  the  undertaking. 

It  was  about  this  time  that  the  statue  of  Handel  was 
erected  in  Vauxhall,  at  the  expence  ol  IMr  Tyers,  pro¬ 
prietor  of  those  gardens. 

1  he  next  year  (1739^  Handel  carried  on  oratorios 
at  the  Haymarket,  as  the  opera  there  was  suspended. 
Ihe  earl  of  Middlesex  now  undertook  the  troublesome 
office  of  {ynprescri't  of  the  Italian  opera.  He  engaged 
Revived,  the  King’s  theatre,  with  a  band  of  singers  from  the 
continent  almost  entirely  new.  C'alluppi  was  his  com¬ 
poser.  Handel,  almost  ruined,  retired  at  this  time  to 
Ireland,  where  he  remained  a  considerable  time.  In 
1 744  he  again  attempted  oratorios  at  the  King’s  theatre, 
which  was  then,  and  till  unoccupied  by  the  opera, 

on  account  of  the  rebellion. 

The  arrival  of  Giardini  in  London  this  year  forms 
a  memorable  aera  in  the  history  of  instrumental  music  of 
Lngland.  His  powers  on  the  violin  were  unequalled. 
The  same  year  Dr  Croza,  then  manager  of  the  opera, 
eloped,  leaving  the  performers,  and  innumerable  trades 
people,  his  creditors.  1  his  incident  put  an  end  to  operas 
of  all  kinds  for  some  time. 

'I  his  year  a  comic  opera,  called  li  Fiksofo  di  Cam- 
pafrna,  composed  by  C’alluppi,  was  exhibited,  which 
suipassed  in  musical  merit  all  the  comic  operas  per- 
ffirmed  in  England  till  the  Bicnna  Figliula.  Signora 
Paganini  acquired  such  fame  by  the  airs  allotted  to 
her  in  that  piece,  that  the  crowds  at  her  benefit  were 
beyond  example.  C  aps  were  lost,  gowns  torn  in  pieces, 
Jind  ladies  in  lull  dress,  without  servants  or  carriages. 
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were  obliged  to  walk  Iiome,  amidst  the  merriment  of 
the  spectators  on  the  streets. 

At  this  period  the  arrival  of  Giovanni  Manzoli  mark- 1764  and 
ed  a  splendid  era  in  the  annals  of  musical  drama,  by '765. 
conferring  on  serious  opera  a  degree  of  importance  to 
which  it  had  seldom  yet  arisen  since  its  establishment  in 
England.  iManzoll’s  voice  was  the  most  powerful  and 
voluminous  soprano  that  had  been  heard  since  the  time 
of  Farinelli  :  His  manner  of  singing  was  grand,  and 
full  of  taste  and  dignity. 

At  this  time  ’lenducci,  who  had  been  in  England  Tcuducci, 
some  time  before,  and  was  now  returned  much  im¬ 
proved,  performed  in  the  station  of  second  man  to 
Manzoli. 

Gaetano  Guadagni  made  a  great  figure  at  this  time. 

He  had  been  in  this  country  early  in  life  (1748),  33 Guadagni. 
serious  man  in  a  burletta  troop  of  singers.  His  voice 
Was  then  a  full  and  w'ell-toned  counter  tenor  5  but  he 
sung  wildly  and  carelessly.  The  excellence  of  his  voice, 
however,  attracted  the  notice  of  Handel,  who  assign¬ 
ed  him  the  parts  in  his  oratorios,  the  Messiah  and  Sam¬ 
son,  which  had  been  originally  composed  for  Mrs  Cib¬ 
ber.  He  quitted  London  for  the  first  time  about  1753. 

The  highest  expectations  of  his  abilities  were  raised  by 
fame  before  his  second  arrival,  at  the  time  of  which 
we  treat.  As  an  actor  he  seems  to  have  had  no  equal 
on  any  stage  in  Europe.  His  figure  was  uneommonly 
elegant  and  noble  ;  his  countenance  replete  with  beau¬ 
ty,  Intelligence,  and  dignity  5  his  attitudes  were  full 
of  grace  and  propriety.  Those  who  remembered  his 
voice  when  formerly  in  England  were  now  disappoint¬ 
ed  ;  It  was  comparatively  thin  and  feeble  :  He  had  now 
changed  it  to  a  soprano,  and  extended  its  compass  from 
six  or  seven  notes  to  fourteen  or  fifteen.  The  music 
he  sung  was  the  most  simple  Imaginable  ;  a  few  notes 
with  frequent  pauses,  and  opportunities  of  being  libe¬ 
rated  from  the  composer  and  the  band,  were  all  he  re¬ 
quired.  In  these  eftusions,  seemingly  extemporaneous, 
he  displayed  the  native  power  of  melody  unaided  by 
harmony  or  even  by  unisonous  accompaniment  :  I'he 
pleasure  he  communicated  proceeded  principally  from 
his  artful  manner  of  diminishing  the  tones  of  his  voice, 
like  the  dying  notes  of  the  .lEolian  harp.  Most  other 
singers  aflect  a  swell,  or  tncssa  de  vote ;  but  Cuiailagni, 
after  beginning  a  note  with  force,  attenuated  it  so  deli¬ 
cately  that  it  possessed  all  the  effect  of  extreme  di-taiice. 

During  the  season  1770  and  1771,  Tenducci  was  the 
immediate  successor  of  Guadagni.  'This  performer, 
who  appeared  in  England  fii-st  only  as  a  singer  of  the 
second  or  third  class,  was  during  his  residence  in  Scot¬ 
land  and  Ireland  so  much  improicd  as  to  be  well  re¬ 
ceived  as  first  man,  not  only  on  the  stage  of  London, 
but  in  all  the  great  theatres  of  Italy.  ’ 

It  was  during  this  period  that  dancing  seemed  first 
to  gain  the  ascendant  over  music  by  the  superior  talents 
of  Mademoiselle  Heinel,  whose  grace  and  execution 
were  so  perfect  as  to  eclipse  all  other  excellence. 

In  tim  fiiM  opera  performed  this  season  (Lvci  o  J\ro)  177 
appeared  Miss  Cecilia  Davies,  known  in  Italy  by  the 
name  of  L’Inglesina.  Miss  Davies  had  the  honour  of'*”- 
being  the  first  English  woman  who  had  ever  been 
thought  worthy  of  singing  on  any  st.age  in  Italy.  She 
even  performed  with  eclat  the  pr'incipal  female  charac¬ 
ters  on  many  of  the  great  theatres  of  that  country. 

3  I^  2  4iabricifi 
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Gabrielli  only  on  the  Continent  was  said  to  surpass  her.  During  the  seasons  1777  and  1778  the  principal  Roncaglia 
Her  voice,  though  not  of  great  volume,  was  clear  and  singers  at  the  opera  in  London  were  Francesco  Ron- and  Ounzu. 
perfectly  In  tune  5  her  shake  was  open  and  distinct,  with-  caglia  and  Francesca  Danze,  afterwards  Madame  Le 
out  the  sluggishness  of  the  French  cadence.  The  flexi-  Brun. 


bility  of  her  throat  rendered  her  execution  equal  to  the 
most  rapid  divisions. 

Next  season  introduced  Venanzio  Eavygini,  a  beau¬ 
tiful  and  animated  young  man  5  a  composer  as  well  as 
a  singer. — His  voice  was  sweet,  clear,  flexible  j  in  com¬ 
pass  more  than  two  octaves. 

Cateiina  The  season  1775  and  1776  was  rendered  memorable 

Gabrielli.  ijy  arrival  of  the  celebrated  Caterina  Gabrielli, 

,  styled  early  in  life  La  Cuochetina,  being  the  daughter  of 
a  cardinal’s  cook  at  Rome.  She  had,  however,  in  her 
countenance  and  deportment  no  indications  of  low  birth. 
Her  manner  and  appearance  depicted  dignity  and  grace. 
So  great  was  her  reputation  before  her  arrival  In  Eng¬ 
land  for  singing  and  for  caprice,  tliat  tlie  public,  ex¬ 
pecting  perhaps  in  both  too  much,  were  unwilling  to  al¬ 
low  her  due  praise  for  her  performance,  and  were  apt  to 
ascribe  everything  she  did  to  pride  and  Insolence.  Her 
voice,  though  exquisite,  was  not  very  powerful.  Her 
chief  excellence  having  been  the  neatness  and  iapi»Uty 
of  her  execution,  the  surprise  of  the  public  must  have 
been  much  diminished  on  hearing  her  after  Miss  Davies, 
who  sung  many  of  the  same  songs  in  the  same  style,  and 
with  a  neatness  so  nearly  equal,  that  common  hearers 
could  distinguish  no  difierence.  The  discriminating  cri¬ 
tic,  however,  might  have  discovered  a  superior  sweetness 
in  the  natural  tone  of  Gabrielli’s  voice,  an  elegance  in 
the  finishing  of  her  musical  periods  or  passages,  an  ac¬ 
cent  and  precision  in  her  divisions,  superior  not  only  to 
Miss  Davies,  but  to  every  other  singer  of  her  time.  In 
slow  movements  her  pathetic  powers,  like  those  in  ge¬ 
neral  of  performers  most  renowned  for  agility,  were  not 
exquisitely  touching. 

Asujail  at.  About  the  lime  of  which  we  have  been  treating,  the 

the  Pan-  proprietors  of  the  Pantheon  ventured  to  engage  A'^itjari 
at  the  enormous  salary  of  lool.  per  night,  for  singing 
two  songs  only  :  Lucreoiia  Agvjari  was  a  truly  wonder¬ 
ful  performer.  The  lower  part  of  her  voice"  w'as  full, 
round,  and  of  excellent  quality  ;  its  compass  amazing. 
She  had  two  octaves  of  fair  natural  voice,  from  A  on 
the  fifth  line  in  the  base  to  A  on  the  sixth  line  in  the 
treble,  and  beyond  that  in  alt  she  had  in  early  youth 
more  than  another  octave.  She  has  been  heard  to 
ascend  to  B  b  in  ahixsimo.  Her  shake  rvas  open  and 
perfect :  her  Intonation  true  j  her  execution  marked  and 
rapid  •,  the  style  of  her  singing,  in  the  natural  compass 
of  her  voice,  grand  and  majestic. 

Anna  Jp  i  yy6  arrived  Anna  PozzI,  as  successor  to  Gabrlel- 

li.  She  possessed  a  voice  clear,  sweet,  and  powerful  j 
but  her  inexperience,  both  as  an  actress  and  as  a  singer, 
produced  a  contrast  very  unfavourable  to  her  when  com¬ 
pared  with  so  celebrated  a  performer  as  Gabrielli.  Af¬ 
ter  that  time,  however,  PozzI,  with  more  study  and 
knowledge,  became  one  of  the  best  and  most  admired 
female  singers  in  Italy. 

Georgi.  After  the  departure  of  Ajugari  for  the  second  and 
last  time,  the  managers  of  the  Pantheon  engaged  Georgi 
as  her  successor.  Her  voice  was  exquisitely  fine,  ’but 
totally  uncultivated.  She  was  thereafter  employed  as 
the  first  woman  In  the  operas  of  the  principal  cities  of 
Italy. 


Roncaglia  possessed  a  sweet  toned  voice  •,  but  of  the 
three  great  requisites  of  a  complete  stage  singer,  pathos, 
grace,  and  execution,  which  the  Italians  call  cantabile, 
graziosa,  and  bravura,  he  could  lay  claim  only  to  the 
second.  His  voice,  a  voce  de  camera,  when  confined  to 
the  graziosa  in  a  room,  left  nothing  to  wish  for. 

Danze  had  a  voice  well  in  tune,  a  good  shake,  great 
execution,  prodigious  compass,  with  great  knowledge 
of  music  ;  yet  the  pleasure  her  performance  imparted 
was  not  equal  to  these  accomplishments.  But  her  ob¬ 
ject  was  not  so  much  pathos  and  grace,  as  to  surprise 
by  the  imitation  of  the  tone  and  difficulties  of  Instru¬ 
ments. 

This  year  Gasparo  Pacchierotti  appeared  in  London,  raccfiie. 
whither  his  high  reputation  had  penetrated  long  before. 

The  natural  lone  of  his  voice  was  interesting,  sweet, 
and  pathetic.  His  compass  downwards  was  great,  with 
an  ascent  up  to  B  b,  and  sometimes  to  C  in  alt.  Fie 
possessed  an  unbounded  fancy,  and  the  power  not  only 
of  executing  the  most  difficult  and  refined  passages,  but 
of  inventing  embellishment  entirely  new.-  Ferdinando 
Bertoni,  a  well  known  composer,  came  along  with  Pac¬ 
chierotti  to  Britain. 

About  this  time  dancing  became  an  Important  branch  Dancing 
of  the  amusements  of  the  opera  house.  Mademoiselle  gains  the 
Heinel,  M.  Vestris  le  Jeunc, Mademoiselle  Baccelli,  had,  ascendant 
during  some  years,  delighted  the  audience  at  the  opera 
but  on  the  arrival  of  M.  Vestris  I’AIne,  pleasure  was 
exchanged  for  ecstasy.  In  the  year  1781,  Pacchierotti 
had  by  this  time  been  so  frequently  heard,  that  his  sing¬ 
ing  was  no  impediment  to  conversation  j  but  while  the 
elder  Vestris  was  on  the  stage,  not  a  breathing  was  to 
be  heard.  Those  lovers  of  music  who  talked  the  loudest 
'.vhile  Pacchierotti  sung,  were  in  agonies  of  terror  lest 
the  graceful  movements  of  Vestris,  le  dicu  dc  la  danse, 
should  be  disturbed  by  audible  apj)robatIon.  After  that 
time,  the  most  mute  and  respectful  attention  was  paid 
to  the  manly  grace  of  .Le  Picq,  and  the  light  fantastic 
toe  of  the  younger  Vestris  ;  to  the  Rossis,  the  Theo¬ 
dores,  the  Coulons,  the  Hillingsburgs  j  while  the  slight¬ 
ed  singers  were  disturbed,  not  by  the  violence  of  ap¬ 
plause,  but  the  clamour  of  inattention. 

The  year  1784  was  rendered  a  memorable  era  in  thecomme- 
annals  of  music  by  the  splendid  and  magnificent  man- moration  of 
ncr  in  which  the  birth  and  genius *of  Handel  were I-landel  in 
celebrated  in  Westminster  Abbey  and  the  Pantheon,  by 
five  performances  of  pieces  selected  from  his  own  works, 
and  executed  by  a  band  of  more  than  5CO  voices  and 
instruments,  in  the  presence  and  under  the  immediate 
auspices  of  their  majesties  and  the  first  personages  of 
the  kingdom.  The  commemoration  of  Handel  has 
been  since  established  as  an  annual  musical  festival  for 
charitable  purposes  ;  in  which  the  number  of  per¬ 
formers  and  the  perfection  of  the  performances  have 
continued  to  increase.  In  1785  the  band,  vocal  and 
instrumental,  amounted  to  616:  in  J786  to  741  j  in 
1787  to  806;  and  in  subsequent  years  to  still  greater 
numbers. 

Dr  Burney  published  An  Account  of  the  Musical 
Performances  in  Commemoration  of  Handel,  for  the 

benefit  '' 
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benefit  of  the  Musical  Fund.  The  nienibers  and  guar¬ 
dians  of  that  fund  are  now  incorporated  under  the  title 
of  Roijal  Society  of  Musicians.  See  Handel, 

This  year  Pacchierotti  and  bis  friend  BeitonI  left 
England.  About  the  same  time  our  country  was  de¬ 
prived  of  the  eminent  composer  Sacchini,  and  Giar- 
dini  the  greatest  performer  on  the  violin  now  in  Eu¬ 
rope. 

Excellence  As  a  coiVipensation  for  these  losses,  this  memorable 
of  Madame  year  is  distinguished  by  the  arrival  of  Madame  Mara, 
whose  performance  in  the  commemoration  of  Handel 
in  Westminster  Abbey  inspired  an  audience  of  3000  of 
the  fi'.'St  people  of  the  kingdom,  not  only  with  pleasure 
but  with  ecstacy  and  rapture. 

In  I  y 86  arrived  Giovanni  Rubinelli.  His  voice  was 
a  true  and  full  contr’alto  from  C  in  the  middle  of  the 
scale  to  the  octave  above.  His  style  was  grand  •,  his 
execution  neat  and  distinct  ;  his  taste  and  embellish¬ 
ments  new,  select,  and  masterly. 

In  lySSanew  dance,  composed  by  the  celebrated 
M.  N  overre,  called  Cupid  and  Psyche.,  was  exhibited 
along  with  the  opera  La  Locandicra,  which  produced 
an  effect  so  uncommon  as  to  deserve  notice.  So  great 
was  the  pleasure  it  afforded  to  the  spectators,  that 
Noverre  was  unanimously  brought  on  the  stage  and 
crowned  with  laurel  by  the  principal  performers.  This, 
though  common  in  France,  was  a  new  mark  of  appro¬ 
bation  in  England. 

This  year  arrived  Signior  Luige  Marchesi,  a  singer 
whose  talents  have  been  the  subject  of  praise  and  ad- 
nriration  on  eveiy  great  theatre  of  Europe.  Marchesi’s 
style  of  singing  was  not  only  elegant  and  refined  in  an 
uncommon  degree,  but  often  grand  and  full  of  dignity, 
particularly  in  his  i-ecitative  and  occasional  low  notes. 
His  variety  of  embellishment  and  facility  of  running 
extempore  divisions  were  wonderful.  Many  of  his 
graces  were  elegant  and  of  his  own  Invention. 

The  three  greatest  Italian  singers  of  these  times  were 
naied  cha-  certainly  Pacchierotti,  Rubinelli,  and  Marchesi.  In 
Pacchie***  discriminating  the  sevei’al  excellencies  of  these  great 
rotii  Rubi-  performers,  a  very  respectable  judge.  Dr  Burney,  has 
nelli,  and  particularly  praised  the  sweet  and  touch/ng  voice  of 
•Marchesi.  Pacchierotti  ;  his  fine  shake,  his  exquisite  t.iste,  his 
great  fancy,  and  his'divine  expression  in  pathetic  songs  : 
Of  Rubinelli’s  voice,  the  fulness,  steadiness,  and  ma¬ 
jesty,  the  accuracy  of  his  intonations,  his  judicious 
graces  :  Of  Marchesi’s  voice,  the  elegance  and  flexibi¬ 
lity,  his  grandeur  in  recitative,  and  Ills  boundless  fancy 
and  emlreilishments. — Having  mentioned  Dr  Burney, 
we  are  in  justice  bound  to  acknowledge  the  aid  we  have 
derived  from  his  history  j  a  work  which  we  greatlv  pre¬ 
fer  to  every  other  modern  production  on  the  subject; 

During  the  latter  part  of  the  18th  century  many 
eminent  composers  ilouri'died  on  the  continent  ;  such  as 
Jomelli,  the  family  of  the  Bachs,  Gluck,  Haydn,  and 
many  others,  whose  different  styles  and  excellencies 
■would  well  deserve  to  be  particulaii'^ed,  would  our  li¬ 
mits  permit.  With  the  same  regard  to  brevity,  we  can 
do  no  more  than  just  mention  the  late  king  of  l^russia, 
the  late  elector  of  Bavaria,  and  I’rince  Lobkowitz.,  as 
eminent  dilettanti  of  modei'n  times. 

Besides  the  opera  singers  whom  we  have  mentioned, 

.  our  theatres  and  public  gardens  have  cxliibitcd  singers 
Ikgwicni' considerable  merit.  In  1 730  -Miss  Rafter,  after¬ 
wards  tlie  celebrated  Mrs  Clive,  fir^t  appeared  on  the' 
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stage  at  Drui-y-lane  as  a  singer.  The  same  year  in¬ 
troduced  Miss  Cecilia  Young,  afterwards  the  wife  of 
Dr  Arne.  Her  style  of  singing  was  infinitely  superior 
to  that  of  any  other  English  woman  of  her  time. 

_  Our  favourite  musicians  at  this  time  were,  Dubourg,  Favourite 
Clegg,  Clarke,  and  Festlng,  on  the  violin ;  Ky tch 
on  the  hautboy ;  Jack  Festing  on  the  German  flute; 

Baston  on  the  common  flute ;  Karba  on  the  bassoon  ; 
Valentine  Snow  on  the  trumpet  ;  and  on  the  organ, 
Roselngrave,  Green,  Robinson,  Magnus,  Jack  James, 
and  the  blind  Stanley,  who  seems  to  have  been  prefer¬ 
red.  The  favourite  playhouse  singer  was  Salway  ;  and 
'at  concerts  Mountier  of  Chichester. 

As  composers  for  our  national  theatre,  Pepusch  and 
Galliard  seem  to  have  been  unrivalled  till  1732  ;  when 
two  competitors  appeared,  who  were  long  in  possession 
of  the  public  favour  :  We  allude  to  John  Frederick 
Lampe  and  Thomas  Augustus  Arne. 

In  1736  Mrs  Cibber,  who  had  captivated  every 
hearer  of  sensibility  by  her  native  sweetness  of  voice 
and  powers  of  expression  as  a  singer,  made  her  first 
attempt  as  a  tragic  actress.  The  same  year  Beard  be¬ 
came  a  favourite  singer  at  Covent-garden.  At  this 
time  Miss  Young,  afterwards  Mrs  Arne,  and  her  two 
sisters  Isabella  and  Esther,  were  the  favourite  English 
female  singers. 

In  1738  was  instituted  the  fund  for  the  support  of  Fund  for 
decayed  muslciaus  and  their  families.  decayed 

It  was  in  1/45  that  Mr  Tyers,  proprietor  of 
hall  gardens,  first  added  vocal  music  to  the  other  enter¬ 
tainments  of  that  place.  A  short  time  before  Ranclagli 
had  become  a  place  of  public  amusement. 

In  1749  arrived  Ciiardini,  whose  great  taste,  hand.  Arrival  of 
and  style  in  playing  on  the  violin,  procured  him  uni- 
versal  admiration.  A  few  years  after  his  arrival  he 
formed  a  morning  academia  or  concert  at  his  house, 
composed  chiefly  of  his  scholars. 

About  this  time  San  Martini  and  Charles  Avison 
were  eminent  composers. 

Of  near  i  50  musical  pieces  brought  on  our  national 
theatres  within  40  years,  38  of  them  at  least  were 
set  by  Arne.  'I'he  style  of  this  composer,  if  ana- Style  of 
lyzed,  would  perhaps  appear  to  be  neither  Italian  Arne, 
nor  English  ;  but  an  agreeable  mixture  of  both  and  of 
Scotch. 

The  late  earl  of  Kelly,  who  died  some  years  ago.  The  ctul  of 
deserves  particular  notice,  as  possessed  of  a  very  cml- Kelly, 
nent  degree  of  musical  science,  far  superior  to  otlier  di¬ 
lettanti,  and  perhaps  not  inferior  to  anv  professor  of 
his  time.  ’J'here  was  no  part  of  theoretical  or  practical 
music  in  which  he  was  not  thoroughly  versed  :  He  pos¬ 
sessed  a  strength  of  hand  on  tlie  v  iolin,  and  a  genius 
for  composition,  with  which  few  probssois  are  gifted. 

Charles  F’redi-rlck  Abel  was  an  admirable  musician  :  .\l>cL 
His  performance  on  the  \iol  da  gainlia  was  in  every 
particular  complete  and  perfect.  He  had  a  hand  which 
no  difficulties  could  embarras;  ;  a  taste  the  must  re¬ 
fined  and  di-licate  ;  a  judgment  so  eorivct  and  cr-rt.'tin 
as  never  to  jK-rmit  a  single  note  to  escape  him  witii- 
out  meaning.  His  cumpo.sitions  were  eas'v  and  ele¬ 
gantly  simple.  In  writing  and  playing  an  adatiiu  he 
was  superior  to  all  praise  ;  the  most  pleasin.,  vet  learn¬ 
ed  modulation,  the  riche.st  harmony,  the  most  elegant 
and  polished  aieloily,  wire  all  exprissed  with  the  must 
c.xqiiisitc  feeling,  taste,  and  science.  His  insnner  of 
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playing  an  adagio  soon  became  the  model  of  imitation 
for  all  our  young  performers  on  bowed  instruments. 
Bartholemon  Ceiwetto,  Cramer,  and  Crosdil,  were  in 
this  respect  to  be  ranked  as  of  his  school.  All  lovers 
of  music  must  have  lamented  that  Abel  in  youth  had 
not  attached  himself  to  an  instrument  more  worthy  of 
his  genius,  taste,  and  learning,  than  the  viol  da  gamba, 
that  remnant  of  the  old  chest  of  viols  which  during  the 
17th  century  was  a  necessary  appendage  of  a  nobleman’s 
or  gentleman’s  family  throughout  Europe,  previous  to 
the  admission  of  violins,  tenors,  and  basses,  in  private 
houses  or  public  concerts.  Since  the  death  of  the  late 
elector  of  Bavaria,  -who  was  next  to  Abel  the  best 
performer  on  the  viol  da  gamha  in  Europe),  the  in¬ 
strument  seems  quite  laid  aside.  It  was  used  longer  in 
Germany  than  elsewhere  ;  but  the  place  of  gambist 
seems  now  as  much  suppressed  in  the  chapels  of  German 
princes  as  that  of  lutanist.  The  celebrated  performer 
on  the  violin,  Lolle,  came  to  England  in  1785.  Such 
■was  his  caprice,  that  he  was  seldom  heard  •,  and  so  ec¬ 
centric  was  his  style  and  composition,  that  by  many  he 
was  regarded  as  a  madman.  He  was,  however,  during 
his  lucid  intervals  a  very  great  and  expressive  performer 
in  the  serious  style. 

Mrs  Billington,  after  distinguishing  herself  in  child¬ 
hood  as  a  neat  and  expressive  performer  on  the  piano¬ 
forte,  appeared  all  at  once  in  1786  as  a  sweet  and  cap¬ 
tivating  singer.  In  emulation  of  Mara  and  other  great 
bravura  singers,  she  at  first  too  frequently  attenipted 
passages  of  difficulty  j  aftenvard,  however,  so  gi-eatly 
was  she  improved,  that  no  song  seemed  too  high  or  too 
rapid  for  her  execution.  Now,  at  the  distance  of  20 
years,  she  retains  lier  high  reputation.  'The  natural 
tone  of  her  voice  is  so  exquisitely  sweet,  her  know¬ 
ledge  of  music  so  considerable,  lier  shake  so  true,  her 
closes  and  embellishments  so  various,  her  expressions  so 
grateful,  that  envy  only  or  apathy  could  hear  her  with¬ 
out  delight. 

The  present  composers,  and  performers  of  the  first 
class,  are  so  well  known  to  the  lovers  of  the  art,  that 
it  would  be  needless  and  improper  to  mention  them 
particularly. 

The  Catch-club  at  the  Thatched  House,  instituted 
in  1762  by  the  earl  of  Egiinton,  the  duke  of  Queens- 
berry,  and  others  j  and  the  concert  of  ancient  music, 
suggested  by  the  earl  of  Sandwich  in  1776,  have  had  a 
beneficial  effect  in  improving  the  art. 

Two  female  performers  have  lately  appeared  of  dis¬ 
tinguished  eminence. 

Mad  ame  Grassini  had  exhibited  her  vocal  powers  in 
Paris  with  extraordinary  applause,  and  arrived  in  Lon¬ 
don  in  1805,  where  she  excited  uncommon  admiration. 
She  appeared  in  Zaira,  where  the  display  of  her  powers 
not  only  pleased,  but  she  astonished,  when  it  was  con¬ 
sidered  that  the  compass  of  her  voice  did  not  exceed 
eight  or  ten  notes. 

The  year  following  Madame  Catalani  divided  the 
public  attention  with  Grassini. — This  eminent  perform¬ 
er  is  a  native  of  Sinigaglia  in  Italy,  where  Iier  father 
was  a  singer  of  the  comic  order. 

She  'was  educated  in  a  convent.  The  virtuous  im- 
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pressions  she  there  received,  have  Continued  ever  sIncS 
invariably  to  influence  her  conduct. 

Her  father  soon  discovered  the  excellence  and  the 
value  of  her  vocal  powers,  which  were  first  exhibited 
on  the  provincial  theatres  of  Italy. — He  soon  carried 
her  to  Spain,  where  she  attained  very  high  celebrity. 

It  was  there  her  husband,  M.  de  Valahregue,  first  paid 
his  addresses  to  her  j  and  it  was  not  till  after  a  perse¬ 
verance  of  seven  months  that  he  at  last  obtained  her  con¬ 
sent  to  unite  her  fortunes  with  his.  Her  hesitation 
pi  oceeded  from  the  reluctance  of  her  father,  at  once  to 
be  deprived  of  his  daughter,  and  of  the  very  great  emo¬ 
lument  •which  she  brought  him.  M.  de  Valabreo-ue 
had  been  an  officer  in  the  French  army  under  General 
Moreau. 

From  Spain  Madame  Catalani  (for  she  lias  retained 
her  father’s  name),  proceeded  to  Portugal,  where  she 
accepted  an  engagement  to  come  to.  London.  She  tra¬ 
velled  through  France,  and  at  Paris  appeared  at  an  oe- 
casional  concert,  where  her  fame  was  so  gicat,  that  the 
usual  price  of  admission  was  trebled.  She  particularly 
attracted  the  attention  of  the  singular  man  who  bow 
holds  the  imperial  sceptre  of  the  continent  of  Europe. 

He  ordered  her  a  pension  (its  value  is  about  30I.  per 
annum)  ;  and  it  was  with  much  difficulty,  and  only 
through  the  interference  of  the  British  ambassador 
(the  earl  of  Lauderdale)  then  at  Paris,  that  she  was 
permitted  to  leave  that  capital,  and  proceed  on  her 
journey. 

In  the  dramatic  music  of  the  opera,  this  singer  is  far 
superior  to  any  performer  ever  heard  in  this  country. 

Her  merit  in  Semiramide,  in  particular,  presents  al¬ 
most  the  idea  of  perfection.  Her  voice  is  equal  to  the 
most  difficult  execution,  -while  her  countenance  is  Inte¬ 
resting,  her  gestures  graceful,  and  her  person  elegant. 

It  has  been  reported  that  she  does  not  sing  in  tune  j  but 
it  Is  an  undeniable  fact,  vouched  by  the  first  musicians, 
that  she  possesses  a  most  accurate  ear.  Every  vocal 
performer  occasionally  emits  a  false  sound  in  conse¬ 
quence  of  some  temporary  organic  cause. 

Catalani’s  easy  and  clear  articulation  are  particularly 
striking,  her  tones  are  full  and  liquid.  Her  cadences 
are  appropriate  and  masterly.  She  has  a  practice  of 
rapidly  descending  in  half  notes,  which  has  excited  ad¬ 
miration  chiefly  by  its  entire  novelty.  The  clearnes.s 
and  rapidity  displayed  by  her  in  chromatic  passages  ex¬ 
cite  astonishment  j  and  she  combines  mellowness  with 
distinctness,  a  high  qualification,  which  Mara  first 
taught  us  to  appreciate.  In  the  course  of  summer 
1807,  Madame  Catalani  visited  the  provincial  theatres 
of  England,  and  appeared  likewise  in  Dublin,  Edin¬ 
burgh,  and  Glasgow,  Her  total  receipts  for  that  year 
are  said  to  have  exceeded  1 5.000I. 

We  have  been  somewhat  particular  in  our  account 
of  musical  aflairs  in  our  own  country  during  the  i  8tli 
century,  as  what  would  be  most  interesting  to  general 
readers,  and  of  which  a  well-informed  gentleman  would 
not  wish  to  be  ignorant.  Hie  professor  and  connois.senr 
will  have  recourse  to  disquisitions  much  more  mintile 
than  those  of  which  our  limits  can  be  supposed  to 
admit. 


ELEMENTS. 
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ELEMENTSOF  MUSIC, 

Theoretical  and  Practical  (c). 

tlie  preceding  history  vve  have  stated  a  few  facts  respect¬ 
ing  the  nature  of  ancient  music,  and  the  inventors  of 
the  several  musical  Instruments  5  but  it  were  to  be  wish¬ 
ed,  that,  in  order  to  elucidate,  as  much  as  possible,  a  " 
point  so  momentous  in  the  history  of  the  sciences,  some 
person  of  learning,  equally  skilled  in  the  Greek  lan¬ 
guage  and  in  music,  should  exert  himself  to  unite  andThehis- 
discuss  in  the  same  work  the  most  probable  opinions 
established  or  proposed  by  the  learned,  upon  a  subject 
so  difficult  and  curious.  This  philosophical  history  of 
ancient  music  is  a  work  which  might  highly  embellish  ture. 
the  literature  of  our  times. 

In  the  mean  time,  till  an  author  can  be  found  suffi¬ 
ciently  instructed  in  the  arts  and  in  history  to  under¬ 
take  such  a  labour  with  success,  we  shall  content  our¬ 
selves  with  considering  the  present  state  of  music,  and 
limit  our  endeavours  to  the  explication  of  those  acces¬ 
sions  which  have  accrued  to  the  theory  of  music  in  these 
latter  times. 

There  are  two  departments  in  music,  melody  *  and  * 
harmony  t.  Melody  is  the  art  of  arranging  several 
sounds  in  succession  one  to  another  in  a  manner  agree- njo,„y. 
able  to  the  ear  ;  harmony  is  the  art  of  pleasing  that  or¬ 
gan  by  the  union  of  several  sounds  which  are  heard  at 
one  and  the  same  time.  Melody  has  been  known  and 
felt  th  rought  all  ages :  perhaps  the  same  cannot  be  af¬ 
firmed  of  harmony  (e)  ;  we  know  not  whether  the  an¬ 
cients  made  any  use  of  it  or  not,  nor  at  what  period  it 
began  to  be  practised. 

Not  but  that  the  ancients  certainly  employed  in  their 

music 


(c)  To  deliver  the  elementary  principles  of  music,  theoretical  and  practical,  in  a  manner  which  may  prove  at 
once  entertaining  and  instructive,  without  protracting  this  article  much  beyond  the  limits  prescribed  in  our  plan, 
appears  to  us  no  easy  task.  AVe  therefore  hestitated  for  some  time  wdiether  to  tiy  our  own  strength,  or  to  follow 
some  eminent  author  on  the  same  subject.  Of  these  the  last  seemed  prefeiable.  Amongst  these  authors,  none 
appeared  to  us  to  have  written  any  thing  so  fit  for  our  purpose  as  M.  d’Alembert,  whose  treatise  on  music  is  the 
most  methodical,  perspicuous,  concise,  and  elegant  dissertation  on  that  subject  with  which  we  arc  acquainted.  As 
it  was  unknown  to  most  Lngllsh  readers  before  a  former  edition  of  this  work,  it  ought  to  have  all  the  merit  of  an 
original.  We  have  given  a  translation  of  it  •,  and  in  the  notes,  we  liave  added,  from  the  works  of  succeeding  au¬ 
thors,  and  from  our  own  observations,  such  explanations  as  appeared  necessary,  to  adapt  the  work  to  the  pre¬ 
sent  day. 

(d)  In  this  passage,  and  in  the  definitions  of  melody  and  harmony,  our  author  seems  to  have  adopted  the  vul¬ 
gar  error,  that  the  pleasures  of  music  terminate  in  corporeal  sense.  He  would  have  pronounced  it  absurd  to  as¬ 
sert  the  same  thing  of  painting.  A  et  it  the  former  be  no  more  than  a  mere  pleasure  of  corporeal  sense,  the  lat¬ 
ter  must  likewise  be  ranked  In  the  same  predicament.  Wv  acknowledge  that  corporeal  sense  is  the  vehicle  of 
sound  I  hut  it  is  plain  from  our  immediate  feelings,  that  the  results  of  soumi  arranged  according  to  the  princi¬ 
ples  of  melody,  or  combined  and  disposed  according  to  the  laws  of  harmony,  are  the  objects  of  a  reflex  or  inter¬ 
nal  sense. 

lor  a  more  satisfactory  discussion  of  this  matter,  the  reader  may  consult  timt  elegant  and  judicious  treatise  on 
Musical  Lxpression  by  Air  Avison.  In  the  mean  time  it  may  be  necessary  to  add,  that,  in  order  to  shun  the 
appearance  of  allectation,  we  shall  use  the  ordinary  terms  by  which  musical  sensations,  or  the  mediums  by  which 
they  are  conveyed,  art  generally  denominated. 

(e)  riiougli  no  certainty  tan  be  obtained  what  the  ancients  understood  of  harmonv,  nor  in  what  manner  and 

in  what  period  they  practised  it ;  yet  it  is  not  without  probability,  that,  both  in  speculation  and  practice,  they 
were  in  possession  of  what  we  denominate  Wiihout  siipjiosing  this,  therv  are  some  passages  in  the 

Greek  authors  which  can  admit  of  no  satisfactory  iuterpretatiou.  See  the  Origin  and  Progress  of  Language,  vol.  ii. 

lleside'. 
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MUSIC  may  be  considered,  either  as  an  art,  which 
has  for  its  object  one  of  the  greatest  pleasures  of  which 
our  senses  (d)  are  susceptible  or  as  a  science,  by  which 
that  art  is  reduced  to  principles.  This  is  the  double 
view  in  which  we  mean  to  treat  of  music  in  this  work. 

It  has  been  the  case  with  music  as  with  all  the  other 
arts  invented  by  man  j  some  facts  were  at  first  discover¬ 
ed  by  accident ;  soon  afterw'ards  reflection  and  observa¬ 
tion  investigated  others  :  and  from  these  facts,  pioper- 
ly  disposed  and  united,  philosophers  were  not  slow  In 
forming  a  body  of  science,  which  afterwards  increased 
by  degrees. 

The  first  theories  of  music  were  perhaps  as  ancient 
as  the  earliest  age  which  w'e  know  to  have  been  distin¬ 
guished  by  philosophy,  even  as  the  age  of  Pythagoras ; 
nor  does  history  leave  us  any  room  to  doubt,  that  from 
the  period  when  that  philosopher  taught,  the  ancients 
cultivated  music,  both  as  an  art  and  as  a  science,  with 
great  assiduity.  But  there  remains  to  us  much  uncer¬ 
tainty  concerning  the  degree  of  perfection  to  which 
they  brought  it.  Almost  every  question  which  has 
been  proposed  with  respect  to  the  music  of  the  ancients 
has  divided  the  learned  j  and  probably  may^stlll  conti¬ 
nue  to  divide  them,  for  w'ant  of  monuments  sufficient  in 
their  number,  and  incontestable  in  their  nature,  from 
whence  we  might  be  enabled  to  exhibit  testimonies  and 
discoveries  instead  of  suppositions  and  conjectures.  In 
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X^re'inii-  music  those  cliortls  which  were  most  perfect  and  simple; 

narv 
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such  as  tlie  octave,  the  fifth,  and  the  third  ;  but  it 


seems  doubtful  whether  they  knew  any  of  the  other  con¬ 
sonances  or  not,  or  even  wliether  in  practice  they  could 
deduce  the  same  advantages  from  the  simple  chords 
which  \vere  known  to  them,  that  have  afterwards  ac¬ 
crued  from  experience  and  combinations. 

If  that  harmony  which  we  now  practise  owes  its  ori¬ 
gin  to  the  experience  and  reflection  of  the  moderns, 
there  is  the  liighest  probability  that  the  first  essays  of 
this  art,  as  of  all  the  others,  were  feeble,  and  the  pro¬ 
gress  of  its  eil'orts  almost  imperceptible :  and  that,  in 


the  course  of  time,  improving  4y  small  gradations 
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the  successive  labours  of  several  geniuses  have  elevated 
it  to  that  degree  of  perfection  in  which  at  present  we 
find  it. 

The  first  inventor  of  harmony  escapes  our  investiga¬ 
tion,  from  the  same  causes  which  leave  us  ignorant  of 
those  who  first  Invented  each  particular  science  ;  be¬ 
cause  the  original  inventors  could  only  advance  one  step, 
a  succeeding  discoverer  afterwards  made  a  more  sensible 
improvement,  and  the  first  imperfect  essays  in  every  kind 
W'ere  lost  in  the  more  extensive  and  striking  views  to 
Avhich  they  led.  Thus  the  arts  which  we  now  enjoy, 
are  for  the  most  part  far  from  being  due  to  any  particu¬ 
lar  man,  or  to  any  nation  exclusively:  they  are  produ¬ 
ced  by  tlie  united  and  successive  endeavours  of  man¬ 
kind  ;  they  are  the  results  of  such  continued  and  united 
reflections,  as  have  been  formed  by  all  men  at  all  pe- 
l  iods  and  in  all  nations. 

It  might,  l.owever,  be  wished,  that  after  having  as¬ 
certained,  with  as  much  accuracy  as  possible,  the  state  ■ 
of  ancient  music  by  the  small  number  of  Greek  autlioi'S 
which  remain  to  us,  the  same  application  were  imme¬ 
diately  directed  to  investigate  the  first  incontestable 
traces  of  harmony  which  appear  in  the  .succeeding  ages, 
and  to  pur.suc  those  traces  from  period  to  period.  The 
products  of  these  rescarclies  would  doubtless  be  very  im¬ 
perfect,  because  the  hooks  and  monuments  of  the  mid¬ 
dle  ages  are  by  far  too  few  to  enlighten  that  gloomy 
and  barbarous  era ;  yet  these  discoveries  would  still  be 
precious  to  a  philosopher,  who  delights  to  observe  the 
human  mind  in  the  gradual  evolution  of  its  powers, 
and  the  progress  of  its  attainments. 

Tlic  first  compositions  upon  the  laws  of  harmony 
which  we  know,  are  of  no  higher  antiquity  than  two 
ages  prior  to  our  own  ;  and  they  were  followed  by  many 
others.  But  none  of  these  essays  was  capable  of  satis¬ 
fying  the  mind  concerning  the  principles  of  harmony  ; 
they  confined  themselves  almost  entirely  to  the  single 
occupation  of  collecting  rules,  w'ithout  endeavouring  to 
account  for  them;  neither  had  their  analogies  one  with 
another,  nor  their  common  source,  been  perceived; 
a  blind  and  unenlightened  experience  w’as  the  only 
compass  by'  which  the  artist  could  direct  and  regulate 
his  cotu'se. 


M.  Rameau  W'as  the  first  who  began  to  transfuse  light  Prelimi- 
and  order  through  this  chaos.  In  the  difl'erent  tones  nary 
produced  by  the  same  sure  sonorous  body,  he  found  the  Discourse 
most  pi’obable  original  harmony,  and  the  cause  of  that  ^  precepi 
pleasure  which  we  receive  from  it.  His  principle  he  not  dedu- 
tinfolded,  and  showed  how  the  difl’erent  phenomena  of  ctd  from 
music  were  produced  by  it :  he  reduced  all  the  conso-  P””' 
nances  to  a  small  number  of  simple  and  fundamental 
chords,  of  which  the  others  are  only  combinations  ormeau. 
various  arrangements.  He  has,  in  short,  been  able  to 
discover,  and  render  sensible  to  others,  the  mutual  de¬ 
pendence  between  melody  and  harmony. 

Though  these  different  topics  may  be  contained  in  the  The  au- 
writings  of  this  celebrated  artist,  and  in  these  writings  ihor’s  mo- 
may  be  understood  by  philosophers  who  are  likewise*^''?®.*®*' 
adepts  in  the  art  of  music;  still,  however,  such  musicians 
as  were  not  pliilosopher.s,  and  such  philosophers  as  were  ment.s. 
not  musicians,  have  long  desired  to  sec  these  objects 
brought  more  within  the  reach  of  their  capacity.  Such 
is  the  intention  of  the  present  treatise ;  in  which  we 
claim  no  other  merit  than  that  of  having  developed, 
elucidated,  and  perhaps  in  some  respects  improved,  the 
ideas  of  another  (f). 

The  first  edition  of  this  essay,  published  in  1 752,  ImproTc- 
having  been  favourably  received,  we  have  endeavoured  ments  of 
to  render  this  more  perfect.  The  detail  which  is  meant 
to  be  given  of  my  labour,  will  present  the  reader  with 
a  general  idea  of  the  principle  of  M.  Rameau,  of  thetheworki 
consequences  deduced  from  it,  of  the  manner  in  which  general. 

I  have  disposed  this  principle  and  its  consequences  ;  in 
short,  of  what  is  still  wanting,  and  might  be  advanta¬ 
geous  to  the  theory  of  this  delightful  art ;  of  what  still 
remains  for  the  learned  to  contribute  towards  the  per¬ 
fection  of  this  theory;  of  the  rocks  and  quicksands 
which  they  ought  to  avoid  in  this  research,  and 
which  could  serve  no  other  purpose  than  to  retard  their 
progress. 

Every  sonorous  body,  besides  its  principal  sound,  Rameau’s 
likewise  exhibits  to  the  ear  the  12th  and  17th  major  origin  of 
of  that  sound.  This  multiplicity  of  difl’erent  yet  con-fi‘*™o"y- 
cordant  sounds,  known  for  a  considerable  time,  consti¬ 
tutes  the  basis  of  the  whole  theory  of  M.  Rameau,  and 
the  foundation  upon  which  he  builds  tlie  whole  super¬ 
structure  of  a  musical  system*.  In  these  our  elements*  See  Sy$- 
may  be  seen,  how  from  this  experiment  one  may  de-trm. 
duce,  by  an  easy  operation  of  reason,  the  chief  points! 
of  melody  and  harmony;  the  perfect  t  chord,  as  wellj^^g^^y^ 
major  as  minor;  the  two  |  tetrafchords  employed  in  traehord. 
cient  music  ;  the  formation  of  our  diatonic  ||  scale  ;  the  ||  Sec  Dia- 
dlllerent  values  J  which  the  same  sound  may  have  muonic. 
that  scale,  according  to  the  turn  which  is  given  to  the  ^ 
bass  ^  ;  the  alterations  *  which  we  observe  in 
scale,  and  the  reason  why  tliey  arc  totally  imperceptl- *  Sec  yl/tc 
hie  to  die  ear;  the  rules  peculiar  to  the  mode  t  major ;»’nri'on. 
the  difficulty  in  .t  intonation  of  forming  three  tones  ||  in! 
succession  ;  the  reason  why  two  perfect  chords  are  pro- 

scribed  ||  Sce  Totie 


Besides,  we  can  discover  some  vestiges  of  harmony,  however  rude  and  Imperfect,  in  the  hi.story  of  the  Gothic 
ages,  and  amongst  the  most  barbarous  people.  This  they  could  not  have  derived  from  more  cultivated  countries, 
because  it  appears  to  be  Incorporated  with  their  national  music.  The  most  rational  account,  therefore,  which  can 
be  given,  seems  to  be,  that  it  was  conveyed  in  a  mechanical  or  traditionary  mannef  through  the  Roman  provinces 
from  a  more  remote  period  ot  antiquity. 

(f)  See  M.  Rameau’s  letter  upon  this  subject,  Mere,  de  Mai,  1752. 
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scribed  in  immediate  succession  in  tlic  diatonic  order ; 
the  origin  of  the  minor  mode,  its  subordination  to  tlie 
mode  major,  and  its  variations ;  llie  lise  of  discord  {  j 
the  causes  of  such  eflccts  as  are  produced  by  difl’erent 
kinds  of  music,  wlietlier  diatonic,  chromatic  *,  or  eii- 


§  Sec  Dis 
cord. 

♦  See  CAro- harmonic  i‘ 5  the  princljiles  and  laws  of  temperament  t 
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In  tills  dlscoui-!)©  we  can  only  point  Out  those  diftcrent 
objects,  the  subsequent  essay  being  designed  to  c.\ plain 
them  with  the  minuteness  and  preclslou  whicli  they  re¬ 
quire. 

One  end  which  we  have  proposed  in  this  treatise, 
was  not  only  to  elucidate,  but  to  simplify  the  dicove- 
ries  of  M.  Kameau. — For  instance,  besides  the  funda¬ 
mental  experiment  mentioned  above,  tliat  celebrated 
musician,  to  facilitate  tlie  e,xplication  of  certain  phe¬ 
nomena,  bad  recourse  to  another  experiment  ;  that 
which  shows  that  a  sonorous  body  struck,  and  put  in 
vibration,  forces  its  1 2th  and  17th  major  in  descending 
to  divide  themselves  and  produce  a  tremulous  sound. 
The  chief  use  which  M,  Kameau  made  of  this  second 
experiment  was  to  Investigate  the  origin  of  tlie  minor 
mode,  and  to  account  for  some  other  rules  established 
In  harmony  ;  but  we  have  found  means  to  deduce  from 
the  first  experiment  alone  the  formation  of  the  minor 
mode,  and,  besides,  to  disengage  that  formation  from  all 
questions  foreign  to  it. 

In  some  other  points  also  ;  (as,  the  origin  of  the 
chord  of  the  sub-dominant*,  and  the  explication  of  the 
seventh  in  certain  cases)  it  is  imagined  that  we  have 
simplified,  and  perhaps  In  some  measure  extended  the 
principles  of  the  celebrated  artist. 

^Ve  have  likewise  banished  every  consideration  of 
geometrical,  arithmetical,  and  harmonical  proportions 
and  progressions,  which  have  been  sought  in  the  mix¬ 
ture  and  protraction  of  tones  produced  by  a  sonorous 
body  j  persuaded  as  we  are,  that  AI.  Rameau  was  under 
no  necessity  of  paying  the  least  regard  to  these  propor¬ 
tions,  whicli  we  believe  to  be  not  only  useless,  but  even, 
if  we  may  venture  to  say  so,  fallacious  when  applied  to 
the  theory  of  music.  In  short,  though  the  relations 
produced  by  the  octave,  the  fifth,  and  the  third,  &c. 
were  quite  dilVen  nt  from  what  they  are ;  though  in 
these  chords  we  should  neither  remark  any  progression 
nor  any  law  •,  though  they  should  he  incommensurahlc 
one  witli  another ;  the  protracted  tone  of  the  sono¬ 
rous  body,  and  the  multiplied  sounds  which  result 
from  It,  arc  a  sufficient  foundation  for  the  whole  har¬ 
monic  system. 

Rut  though  this  work  is  intended  to  explain  the 
tlicory  of  music,  and  to  reduce  it  to  a  system  more 
complete  and  more  luminous  than  has  hitherto  been 
done,  we  ought  to  caution  our  readers  against  misap- 
prelicnsion  either  of  the  nature  of  our  subject  or  of  the 
purpose  of  our  endeavours. 

We  must  not  bcie  look  for  tliatstriking  evidence  which 
is  peculiar  to  geometrical  discoveries  alone,  and  which 
can  be  so  rarely  obtained  in  these  mixed  disquisitions, 
where  natural  philosophy  is  likewise  concerned.  Into 
the  theory  of  musical  phenomena  there  must  alway.s  cu¬ 
ter  a  particular  kind  of  metaphysics,  which  these  plie- 
iiomrna  implicitly  take  for  granted,  and  which  brings 
along  with  it  its  natural  oh-eurity.  In  this  subject, 
therefore,  it  would  he  in  vain  to  exjiect  what  is  ealltd 
drmonslration  :  it  is  much  to  have  rediucd  the  ]>rincipal 
facts  to  a  consistent  and  connected  system  J  to  have  dc- 
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duced  them  from  one  simple  experiment  j  and  to  Ira'r  Pre  imi- 
established  upon  this  foundation  the  most  common  and  non 
essential  rules  of  the  musical  art.  But  if  the  intimate  Diseouri.v 
and  unalterable  conviction  which  can  only  be  produced  ' 
by  the  strongest  evidence  is  not  hero  to  be  required, 
we  must  also  doubt  wlicthcr  a  clearer  elucidation  of  our 
subject  be  possible. 

After  this  declaration,  it  will  not  exfitc  surprise, 
that,  amongst  the  facts  deduced  from  our  fundamental 
experiment,  some  should  immediately  appear  to  depend 
Upon  that  experiment,  and  others  to  result  front  it  in  a 
way  more  remote  and  less  direct.  In  disquisitions  of 
natural  philosophy,  where  we  are  scarcely  allowed  to 
use  any  other  arguments  than  those  which  arise  from 
analogy  or  congruity,  it  is  natural  that  the  analo<.ry 
should  be  sometimes  more  and  sometimes  less  sensible  j 
and  we  will  venture  to  pronounce  that  mind  very  un- 
phllosophical,  which  cannot  recognise  and  dlstiitguisb 
this  gradation  and  the  dilferent  circumstances  oil 
which  it  proceeds.  It  is  not  even  surprising,  that.  In  a 
subject  where  analogy  alone  can  take  place,  this  conduc¬ 
tress  .should  desert  us  all  at  once  in  ouf  attempts  to  ac¬ 
count  for  certain  phenomena.  This  likewise  happens 
ill  the  subject  which  we  now  treat  j  nrrr  do  We  conceal 
the  fact,  however  mortifving,  that  there  are  certain 
points  (though  their  number  be  but  small)  which  ap¬ 
pear  still  in  some  degree  unaccountable  from  our  prin¬ 
ciple.  Such,  for  instance.  Is  the  procedure  of  the  dia¬ 
tonic  scale  of  the  minor  mode  in  descending,  the  for¬ 
mation  of  the  chord  commonly  termed  the  sixth  re¬ 
dundant  or  siipcrflnous,  and  some  other  facts  of  lessf  Si-c 
impoitance,  for  which  as  yet  we  can  scarcely  ofi’er  dundav*. 
satisfactory  account  except  from  experience  alone. 

TInrs,  though  the  greatest  number  of  the  pheno¬ 
mena  of  music  appear  to  he  dcducible  in  a  simple  and 
easy  mannc.r  from  the  protracted  tone  of  sonorous  bo¬ 
dies,  it  ought  not  perhaps  with  too  much  temcritv  to 
he  affirmed  as  yet  that  this  mixed  and  protracted  tone 
is  demonstratively  the  only  original  principle  of  liarmo- 
ny.  But  in  the  mean  time  it  would  not  be  less  unjust  Uamc.au’k 
to  reject  this  principle,  because  certain  plumomtua  ap-P'iirary 
pear  to  be  deduced  IVoni  It  with  less  success  than  otheis. 

It  is  only  necessary  to  conclude  from  this,  either  that 
hv  future  scrutinies  means  mav  be  found  for  reducing  coiintcd  I’  l 
these  phenomena  to  this  principle  j  or  that  harmony  <>'l  itit- pl-o- 
has  perhaps  some  other  unknown  principle,  more  gc- "''•"yna  oi 
neral  than  that  which  results  from  tlic  protracted  ^^"'1 
compoundeel  tone  of  sonorous  bodies,  and  of  which  tliis^onjc  otln-r 
is  only  a  branch  j  or,  lastly,  that  wc  ought  not  ptrliaps  may  hr 
to  attempt  the  reduction  of  the  whole  science  of  music 
to  one  and  the  same  principle;  which,  howesrr,  is 
the  natunil  eflect  of  an  impatience  so  frequent  even 
among  philosophers  themselves,  which  induces  them  to 
take  a  part  for  the  whole,  aud  to  judge  of  objects  in 
their  full  extent  by  the  greatest  number  of  their  apjx'ar- 
anccs. 

In  those  sciences  which  arc  called  pfiysim-riuithnnat i- 
ral  (and  amongst  this  number  perhaps  tla-  science  of 
sounds  mav  he  placed),  there  are  some  phenomena 
which  (h-pend  only  upon  one  single  principle  and  one. 
single  experiment :  there  are  others  whicli  necessarilv 
suppose  a  greater  inimhcr  both  of  cxijoriments  and 
principles,  whose  combination  is  inJispen'-ahle  in  form¬ 
ing  an  exact  and  complete  system  ;  and  music  perh.aps 
is  in  this  last  case.  It  i»  for  lliis  reason,  that  wliiht 
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tve  bestow  on  M.  Rameau  all  due  praise,  we  should 
not  at  the  same  time  neglect  to  stimulate  the  learned 
in  their  endeavours  to  carry  them  still  to  higher  de¬ 
grees  of  perfection,  by  adding,  if  it  is  possible,  such 
improvements  as  may  be  wanting  to  consummate  the 
science. 

Whatever  the  result  of  their  elTorts  may  be,  the  re¬ 
putation  of  this  intelligent  artist  has  nothing  to  fear  : 
he  will  still  have  the  advantage  of  being  the  first  who 
rendered  music  a  science  worthy  of  philosophical  atten¬ 
tion  j  of  having  made  the  practice  of  it  more  simple 
and  easy  5  and  of  having  taught  musicians  to  employ 
in  this  subject  the  light  of  reason  and  analogy. 

We  would  the  more  willingly  persuade  those  who 
are  skilled  in  theory  and  eminent  in  practice  to  extend 
and  improve  the  views  of  him  who  before  them  pur¬ 
sued  and  pointed  out  the  career,  because  many  amongst 
them  have  already  made  laudable  attempts,  and  have 
even  been  in  some  measure  successful  in  diffusing  new 
light  through  the  theory  of  this  enchanting  art.  It 
was  with  this  view  that  the  celebrated  Tartlnl  has  pre¬ 
sented  us  in  1754  with  a  treatise  of  harmony,  founded 
on  a  principle  different  from  that  of  M.  Rameau.  This 
principle  is  the  result  of  a  most  beautiful  experi¬ 
ment  (g).  If  at  once  two  different  sounds  are  produ¬ 
ced  from  two  Instruments  of  the  same  kind,  these  two 
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sounds  generate*  a  third  different  from  both  the  Prelimi- 
others.  We  have  inserted  in  the  Encyclopeclie,  under  nary 
the  article  Eundamentat,  a  detail  of  this  experiment  ac-  Discourse 
cording  to  M.  Martini-,  and  we  owe  to  the  public 
information,  of  which  in  composing  this  article  we  were  .,.,,;^. 
ignorant;  M.  Romleu,  a  member  of  the' Royal  Socle- Its  disco- 
ty  at  Montpelier,  had  presented  to  that  society  in  the ''eo' ongi- 
year  1753,  before  the  work  of  M.  Tartinl  had 

ed,  a  memorial  printed  the  same  year,  and  where  may 
be  found  the  same  experiment  displayed  at  full  length.. 

In  relating  this  fact,  which  it  was  necessary  for  us  to 

do,  it  is  by  no  means  our  intention  to  detract  in  any 
degree  from  the  reputation  of  M.  Tartinl  j  we  are 
persuaded  that  he  owes  this  discovery  to  his  own  re¬ 
searches  alone  :  but  we  think  ourselves  obliged  in  ho¬ 
nour  to  give  public  testimony  in  favour  of  him  who 
was  the  first  in  exhibiting  this  discovery. 

But  whatever  be  the  case,  it  is  in  this  experiment 
that  M.  Tartinl  attempts  to  find  the  origin  ot  har¬ 
mony  :  his  book,  however,  is  written  in  a  manner  so 
obscure,  that  it  is  impossible  for  us  to  form  any  judge¬ 
ment  of  it  j  and  we  are  told  that  others  distinguished 
for  their  knowledge  of  the  science  are  of  the  same  opi¬ 
nion.  It  were  to  be  wislied  that  the  author  would 
engage  some  man  of  letters,  equally  practised  in  music 
and  skilled  in  the  art  of  writing,  to  unfold  these  Ideas 

which 


(g)  Had  the  utility  of  the  preliminary  discourse  in  which  we  are  now  engaged  been  less  important  and  ob¬ 
vious  than  it  really  is,  we  should  not  have  given  ourselves  the  trouble  of  translating,  or  our  readers  that  of 

perusing  it.  But  it  must  be  evident  to  every  one,  that  the  cautions  Iiere  given,  and  the  advices  offered,  are  no 

less  applicable  to  students  than  to  authors.  The  first  question  here  decided  is,  M  liether  pure  mathematics  can  be 
successfully  applied  to  tlie  theory  of  music  ?  The  author  is  justly  of  a  contrai-y  opinion.  It  may  certainly  be 

doubted  with  great  justice,  whether  the  solid  contents  of  sonorous  bodies,  and  their  degrees  ot  cohesion  or 

elasticity,  can  be-  ascertained  with  sufficient  accuracy  to  render  them  the  subjects  of  musical  speculation,  and  to 
determine  their  effects  with  such  precision  as  may  render  the  conclusions  deduced  from  them  geometrically  true. 
It  is  admitted,  that  sound  is  a  secondary  quality  of  matter,  and  that  secondai-y  qualities  have  no  obvious  con¬ 
nexion  which  we  can  trace  with  the  sensations  produced  by  them.  Experience,  therefore,  and  not  speculation, 
is  the  grand  criterion  of  musical  phenomena.  For  the  effects  of  geometry  in  illustrating  the  theory  of  music  (if 
any  will  still  be  so  credulous  as  to  pay  them  much  attention),  the  English  reader  may  consult  Smith’s  Harmonics, 
Malcolm’s  Dissertation  on  Music,  and  Pleydel’s  Treatise  on  the  same  subjecr  Inserted  in  a  former  edition  of  this 
work.  Our  author  next  treats  of  the  famous  discovery  made  by  Signor  Tartini,  of  wliich  the  reader  may  accept 
the  following  compendious  account. 

If  two  sounds  be  produced  at  the  same  time  properly  tuned  and  with  due  force,  from  their  conjunction  a 
third  sound  is  generated,  so  much  more  distinctly  to  be  perceived  by  delicate  ears  as  the  relation  between  the 
geirerating  sounds  is  more  simple  5  yet  from  this  rule  we  must  except  the  unison  and  octave.  From  the  fifth 
is  produced  a  sound  unison  with  its  lowest  generator  j  from  the  fourtli,  one  which  is  an  octave.  lower  than  the 
highest  of  its  generators  j  from  the  third  major,  one  which  is  an  octave  lower  thhn  its  lowest ;  and  from  the 
sixth  minor  (whose  highest  note  forms  an  octave  with  the  lowest  in  the  third  formerly  mentioned)  will  be  pro¬ 
duced  a  sound  lower  by  a  double  octave  than  the  highest  of  the  lesser  si.xth  ;  from  the  third  minor,  one  which 
is  double  the  distance  of  a  greater  third  from  its  lowest  j  but  from  the  sixth  major  (whose  highest  note  makc.s 
an  octave  to  the  lowest  in  the  third  minor)  will  be  produced  a  sound  only  lower  by  double  the  quantity  of  a 
greater  third  than  the  highest  ;  from  the  second  major,  a  sound  lower  by  a  double  octave  than  tlic  low-est  5 
from  a  second  minor,  a  sound  low-er  by  triple  tlie  quantity  of  a  third  major  than  the  highest from  the  interval 
of  a  diatonic  or  greater  semitone,  a  sound  lower  by  a  triple  octave  than  the  highest  -,  from  that  of  a  minor  Or 
chromatic  semitone,  a  sound  lower  by  the  quantity  of  a  fifth  four  times  mnltiplled  than  the  lowest,  &c.  &c. 
But  that  these  musical  phenomena  may  be  tried  by  experiments  proper  to  ascertain  them,  two  hautboy*  tuned 
with  scrupulous  exactness  must  be  procured,  whilst  the  musicians  are  placed  at  the  distance  of  some  paces  one 
from  the  other,  and  the  hearers  in  the  middle.  The  violin  will  likewise  give  the  same  chords,  but  they  will  be 
less  distinctly  perceived,  and  the  experiment  more  fallacious,  becai^c  the  vibrations  ot  other  strings  may  be  sup¬ 
posed  to  enter  into  it.  ' 

If  our  English  reader  should  be  curious  to  examine  these  experiments  and  the  deductions  made  from  them  In. 
the  theory  of  music,  he  will  find  them  clearly  explained  and  illustrated  in  a  treatise  called  Principles  and  Poivcr 
tf  Harmomjt  printed  at  London  in  the  year  1771. 
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Prelimi-  wliicli  lie  has  hot  communicated  with  sufficient  perspl- 
nai7  cuity,  and  from  whence  the  art  might  perhaps  derive 
Discourse,  considerable  advantage  if  they  were  placed  in  a  proper 
*  light.  Of  this  we  are  so  much  the  more  persuaded, 
that  even  though  this  experiment  should  not  he  regard¬ 
ed  by  others  in  the  same  view  with  M.  Tartini  as  the 
foundation  of  the  musical  art,  it  is  nevertheless  extreme¬ 
ly  probable  that  one  might  use  it  with  the  greatest  ad¬ 
vantage  to  enlighten  and  facilitate  the  practice  of  har¬ 
mony. 

In  exhorting  philosophers  and  artists  to  make  new 
attempts  for  the  advancement  of  the  theory  of  music,  we 
ought  at  the  same  time  to  caution  them  against  mistak¬ 
ing  the  real  end  of  their  rescarclies.  Experience  is  the 
only  foundation  upon  which  they  can  proceed  ;  it  is 
alone  liy  the  observation  of  facts,  by  bringing  tliem  to¬ 
gether  in  one  view,  by  showing  tlieir  dejrendency  upon 
one,  if  possible,  or  at  least  upon  a  very  small  number  of 
primary  facts,  that  they  can  reach  the  end  to  which 
they  so  ardently  aspire,  the  important  end  of  establish¬ 
ing  a  theory  of  music,  at  once  gieat,  complete  and  lu¬ 
minous.  The  enlightened  philosopher  will  not  attempt 
the  explanation  of  facts,  because  he  knows  how  little 
Mecbanl-  such  explanations  are  to  be  relied  on.  To  estimate 
calconc^-  them  according  to  their  proper  value,  it  is  only  neces- 
quatVto  the  to  consider  the  attempts  of  natural  philosophers 
situation  of  "'I'®  discovered  the  greatest  skill  in  their  science, 
musical  to  explain,  for  instance,  the  multiplicity  of  tones  pro- 
pheno-  duced  by  sonorous  bodies.  Some  having  remarked 
“ena.  (what  is  by  no  means  difficult  to  conclude)  that  the 
universal  vibration  of  a  musical  string  is  a  mixture  of 
several  partial  vibrations,  infer  that  a  sonorous  body 
ought  to  produce  a  multiplicity  of  tones,  as  it  really 
does.  But  why  should  this  multiplied  sound  only  ap¬ 
pear  to  contain  three,  and  why  these  three  preferable 
to  others  ?  Others  pretend  that  there  are  particles  in 
the  air,  whicli,  by  their  different  degrees  of  tension,  be¬ 
ing  naturally  susceptible  of  different  oscillations,  pro¬ 
duce  the  multiplicity  of  sound  in  question.  But  what 
do  we  know  of  all  this  ?  And  though  it  should  even  he 
granted,  tliat  there  is  such  a  diversity  of  tension  in 
these  aerial  particles,  how  should  this  diversity  prevent 
them  from  being  all  of  them  confounded  in  their  vibra¬ 
tions  by  the  motions  of  a  sonorous  body  ?  Wliat  then 
should  be  the  result  when  the  vibrations  arrive  at  our 
*  Sec  In-  ^  confused  and  inappretiable  *  noise,  where 

appreti-  0“®  could  not  distinguish  any  particular  sound? 
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If  philosophical  musicians  ought  not  to  lose  their  Prclimi- 
tlme  in  searching  for  mechanical  explications  of  the  nary 
phenomena  in  music,  explications  which  will  always  be  Discourse, 
fond  vague  and  unsatisfactoiy^  •,  much  less  is  it  their 
province  to  exhaust  their  powers  in  vain  attempts  tocal  coneJu- 
rise  above  their  sphere  into  a  region  still  more  remote sionslesi 
from  the  prospect  of  their  faculties,  and  to  lose  tliem-^^®^““t«- 
selves  in  a  labyrinth  of  metaphysical  speculations  upon 
tile  causes  of  that  pleasure  which  we  feel  from  harmo¬ 
ny.  In  vain  would  they  accumulate  hypothesis  on  hy- 
pothesi.s,  to  find  a  reason  wliy  some  chords  should  please 
us  more  than  otliers.  The  futility  of  the.se  suppositi¬ 
tious  accounts  must  he  obvious  to  every  one  \vho  lias 
the  least  penetration.  Let  us  judge  of  the  rest  by  the 
most  probable  which  has  till  now  been  Invented  lor 
that  purpose.  Some  ascribe  tlie  different  degrees  of 
pleasure  which  we  feel  from  chords,  to  the  more  or 
less  frequent  coincidence  of  vibrations  j  others  to  the 
relations  which  these  vibrations  have  among  themselves 
as  they  are  more  or  less  simple.  But  why  should  this 
coincidence  of  vibrations,  that  is  to  sr.y,  tiieir  simul¬ 
taneous  impulse  on  the  same  organs  of  .sensation,  and 
the  accident  of  beginning  frequently  at  the  same  time, 
prove  so  great  a  source  of  pleasure  ?  Upon  what  is 
this  gratuitous  supposition  founded  ?  And  though  it 
should  be  granted,  would  it  not  follow,  that  tlie  same 
chord  sliouid  successively  and  rapidly  affect  us  with 
contrai-y  sensations,  since  tlie  vibrations  are  alternate¬ 
ly  coincident  and  discrepant  ?  On  the  other  hand, 
bow  should  the  ear  be  so  sensible  to  the  simplicity 
of  relations,  whilst  for  the  most  part  these  relations 
are  entirely  unknown  to  him  whose  organs  arc  not¬ 
withstanding  sensibly  affected  with  the  charms  of  a- 
grecable  music?  We  may  conceive  without  difficulty 
how  tlie  eye  judges  of  relations  j  hut  how  does  the  ear 
form  similar  judgments  ?  Beside.s,  why  should  certain 
chords  winch  are  extremely  pleasing  in  tliemselvcs, 
sucii  as  the  fifth,  lose  almost  uotliing  of  tlie  pleasure 
which  they  give  us,  when  they  are  altered,  and  .of 
consequence  w'hen  tlie  simplicity  of  their  relations  are 
destroyed  j  whilst  other  chords,  which  arc  likewise  ex¬ 
tremely  agreeable,  such  as  the  third,  become  har.-h  al¬ 
most  by  the  smallest  alteration  j  nay,  whilst  tlic  most 
perfect  and  the  most  agreeable  of  all  chords,  the 
octave,  cannot  suffer  the  most  inconsiderable  change  ? 

.Let  us  In  sincerity  confess  our  ignorance  concerning 
the  genuine  causes  of  these  effects  (h).  Tlie  nieta- 
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(h)  We  have  as  great  an  aversion  as  our  author  to  the  explication  of  musical  phenomena  from  mechanical 
principles  ;  yet  we  fear  the  following  observations,  deduced  from  in’csistible  and  universal  experience,  evidently 
show  that  tlie  latter  necessarily  depend  on  the  former.  It  is,  for  instance,  universallv  allowed,  tliat  dissonances 
grate,  and  concords  please  a  musical  ear:  It  is  likewise  no  less  unanimously  agreed,  that  In  proportion  as  ;i 
chord  is  perfect,  the  pleasure  is  increased  ;  now  the  perfection  of  a  chord  consists  in  the  regularity  and  fre¬ 
quency  of  coincident  oscillations  between  two  sonorous  bodies  impelled  to  vibrate  :  thus  tlie  third  is  a  chord 
less  perfect  than  the  fifth,  and  the  fifth  than  tlie  octave.  Of  all  these  consonances,  therefore,  the  octave  is  most 
pleasing  to  the  ear  •,  tlie  fiftli  next,  and  the  third  la-.t.  In  absolute  discords,  the  vibrations  are  never  coin¬ 
cident,  and  of  consequence  a  perpetual  pulsation  or  jarring  is  itcogniscd  between  the  protracted  sounds,  wliich 
exceedingly  hurts  the  ear  j  but  in  proportion  as  the  vibrations  coincide,  those  jtukations  are  superseded,  and 
ii  kindred  formed  lietwixt  the  two  continued  sounds,  which  delights  even  the  corporeal  sense  :  that  relation, 
therefore,  without  recogui/.ing  tlie  aptitudes  which  produce  it,  must  tie  the  olivious  cause  of  the  pleasure  whii  Ii 
chords  give  to  the  ear.  What  we  mean  by  coincident  vibrations  is,  that  rvliile  one  sonorous  body  |)trfonin 
a  given  number  of  vibrations,  another  performs  a  different  number  in  the  same  time  :  so  that  the  vibrations 
lit  the  quickest  mu.st  sometimes  he  simultaneous  with  those  of  the  slowest,  us  will  plainly  appear  from  the 

follow  ing 
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Prelimi-  physical  conjectures  concerning  the  acoustic  organs 
nary  are  probably  in  the  same  ju’edicament  with  those 
Discourse.  ■vyljJch  are  formed  concerning  the  organs  of  vision, 
''  if  one  may  speak  so,  in  which  philosophers  have 
even  till  now  made  such  inconsiderable  progress,  and 
in  all  likelihood  will  not  be  surpassed  by  their  suc¬ 
cessors. 

Since  the  theory  of  music,  even  to  those  who  con¬ 
fine  themselves  within  its  limits,  implies  questions  from 
which  every  wise  musician  will  abstain ;  with  much 
greater  reason  should  they  avoid  idle  excursions  beyond 
the  boundaries  of  that  theory,  and  endeavours  to  inves¬ 
tigate  between  music  and  the  other  sciences  chimerical 
relations  which  have  no  foundation  in  nature.  The 
singular  opinions  advanced  upon  this  subject  by  some 
even  of  the  most  celebrated  musicians,  deserve  not  to 
be  rescued  from  oblivion,  nor  refuted  ;  and  ought  only 
to  be  regarded  as  a  new  proof  how  far  men  of  genius 
may  err,  when  they  engage  in  subjects  of  which  they 
are  ignorant. 

The  rules  which  we  have  attempted  to  establish  con- 
eernlng  the  track  to  be  followed  in  the  theory  of  the 
musical  art,  niay  sufEce  to  show  our  readers  tlie  end 
which  we  have  proposed,  and  whlcli  we  have  endea¬ 
voured  to  attain  in  this  Work.  We  have  here  (we 
repeat  it),  nothing  to  do  with  the  mechanical  prin¬ 
ciples  of  protracted  and  harmonic  tones  produced  by 
sonorous  bodies;  principles  wliich  have  Iiitherto  been  and 
perhaps  may  yet  be  long  explored  in  vain  :  we  have  less 
to  do  with  the  metaphysical  causes  of  the  sensations  im¬ 
pressed  on  tlie  mind  by  harmony;  causes  which  are  still 
'  less  discovered,  and  w  hich,  according  to  all  appearances, 
will  remain  latent  in  perpetual  obscurity.  We  are 
alone  concerned  to  show  how  the  principal  laws  of  har- 
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mony  may  be  deduced  from  one  single  experiment ; 
for  which,  if  ^ve  may  speak  so,  preceding  artists  have 
been  under  the  necessity  of  groping  in  the  dark. 

With  an  intention  to  render  this  work  as  generally 
useful  as  possible,  we  have  endeavoured  to  adapt  it  to 
the  capacity  even  of  those  who  are  absolutely  uninstruct¬ 
ed  in  music.  To  accomplish  this  design,  It  appeared 
necessary  to  pursue  the  following  plan. 

To  begin  w'lth  a  short  introduction.  In  which  are  plan  of  tSu 
defined  the  technical  terms  most  frequently  used  in  this  treatise, 
art ;  such  as  chord, harmony,  key,  third, Jifth, octave.  Sac. 

Afterwards  to  enter  into  tlie  theory  of  harmony, 
which  is  explained  according  to  M.  Kamcau,  with  all 
possible  perspicuity.  This  is  the  subject  of  tlic  I'lrst 
Part ;  wliicli,  as  well  as  the  introduction,  presupposes 
no  other  knowledge  of  music  thanThat  of  the  names  of 
the  notes,  C,  D,  E,  F,  G,  A,  I),  which  all  the  world 
knows  (i). 

The  theory  of  liarmony  requires  some  arithmetical 
calculations,  necessary  for  comparing  sounds  one  with 
another.  These  calculations  are  short,  simple,  and  may 
he  comprehended  by  every  one  ;  they  demand  no 
operation  but  what  is  explained,  and  which  every 
scliool-boy  may  perform.  Yet,  that  even  the  trouble  of 
this  may  be  spared  to  sucli  as  are  not  disposed  to  take  it, 
these  calculations  are  not  inserted  in  the  text,  but  In  the 
notes,  w'liicli  the  reader  may  omit,  if  he  can  take  for 
granted  the  propositions  contained  in  the  text  which 
will  be  found  proved  In  the  notes. 

Tliese  calculations  we  Iiave  not  endeavoured  to  mul- 
ti))ly ;  we  could  even  have  wished  to  suppress  them,  if 
It  had  been  possible  :  so  much  did  it  appear  to  us  to  be 
apprehended  that  our  readers  might  be  misled  upon 
this  subject,  and  might  either  believe,  or  susi>cct  us  of 


believing,. 


following  deduction  ;  Between  the  extrcme.s  of  a  third,  the  vibrations  of  the  biglicst  are  as  5  4 

lowest;  tlio?>e  of  the  fifth  as  3  to  2 ;  those  of  the  octave  as  2  to  i.  Tims  it  Is  obvious,  that  in  proportion  to 
the  fi'equcnt  coincidence  of  periodical  vibrations,  the  compound  sensation  is  more  agreeable  to  tlie  car.  Now, 
to  inquire  wliy  that  organ  should  be  ratlier  pleased  with  these  than  with  the  pulsation  and  tremulous  motion 
of  encountering  vibrations  which  can  never  coalesce,  would  be  to  ask  ivhy  the  touch  Is  ratlier  pleased  with 
polished  than  rouglusurl'aces ;  or  why  the  eye  is  rather  pleased  witli  tlie  waving  line  of  Hogarth  than  with 
sharp  angles  and  abrupt  or  irregular  prominences  ?  No  alteration  ol  which  any  chord  is  susceptible  will  hurt 
the  ear  unless  it  should  violate  or  destroy  the  regular  and  periodical  coincidence  of  vibrations.  ^Vlicn  altera¬ 
tions  can  be  made  without  this  disagreeable  ell’ect,  they  form  a  pleasing  diversity  ;  but  still  this  fact  corro¬ 
borates  our  argument,  that  in  proportion  as  any  chord  is  perfect,  it  is  imiiatient  of  the  smallest  alteration  ; 
for  this  reason,  even  in  temperament,  the  octave  endures  no  alteration  at  all,  and  the  fifth  as  little  as 
possible. 

(1.)  In  our  former  editions,  tlie  French  syllabic  names  of  the  notes  «/,  ?r,  mi,  fa,  sol,  la,  si,  were  retained,  as  be¬ 
ing  thought  to  convey  the  idea  of  tlie  relative  sounds  more  distinctly  than  the  seven  letters  used  in  Britain.  It  is  no 
doubt  true,  that  by  constantly  using  the  syllables,  and  considering  each  as  representing  one  certain  sound  in  the 
scale,  a  singer  will  in  time  associate  the  idea  of  each  sound  with  its  proper  syllable,  so  that  he  will  habitually 
give  ut  the  sound  of  the  first  or  fundamental  note,  re  that  of  a  second,  mi  of  a  third,  &c.  but  this  requires  a  long 
time,  and  much  application  :  and  is,  besides,  useless  in  modulation  or  clianges  of  the  key,  and  in  all  instrumental 
music.  Teacliers  of  solfa'ing  as  it  is  called,  or  singing  by  the  syllables,  in  Britain,  have  long  discarded,  (if  tiiey 
ever  used),  tlie  syllables  ut,  re,  and  si:  and  the  prevalent,  and  we  think,  the  sounder  opinion  is  now,  that  a  scholar 
will,  by  attending  to  the  sounds  themselves  rather  than  to  their  names,  soon  learn  their  distinct  characters  and 
relations  to  the  key,  and  to  each  other,  and  be  able  of  course  to  assign  to  each  its  proper  degree  In  the  scale 
which  he  employs  for  the  time,  by  whatever  name  the  note  representing  that  degree  may  be  generally 
known.  See  H(jiden'’s  Essay  towai'ds  a  Pational  System  of  Music,  Parti,  chap.  i.  §  32,  33. 

We  have  therefore,  in  our  present  edition,  preferred  to  the  French  syllables  the  British  nomenclature  by  the 
letters  C,  D,  E,  F,  G,  A,  B,  as  being  more  simple,  more  familiar  to  Briti.sh  musicians,  and  equally  applicable 
Ip  instrumental  as  to  vocal  niuiiic. 


Elements. 


M  U  S  I  C. 
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Prelimi-  t’clieving,  all  tills  arithmetic  necessary  to  form  an  artist, 
nary  Calcnlations  may  indeed  facilitate  llie  understanding  of 
Di<cour.c.  certain  points  in  the  theory,  as  of  tlie  relations  between 
the  dllTercnt  notes  in  the  gammut  and  of  the  tempera¬ 
ment  j  but  the  calculations  necessary  for  treating  of 
these  points  are  so  simple,  and  of  so  little  Importance, 
that  nothing  can  require  a  less  ostentatious  display. 
Let  us  not  imitate  those  musicians,  who  believing  them¬ 
selves  geometers,  or  those  geometers  who,  believing 
themselves  musicians,  fill  their  writings  with  figures 
upon  figures  ;  imagining,  perhaps,  that  this  apparatus 
is  necessary  to  the  art.  The  propensity  of  adorning 
tliclr  works  with  a  false  air  of  science,  can  only  impose 
upon  ignorance,  and  render  their  treatises  more  obscure 
and  less  instructive. 

This  abuse  of  geometry  in  music  may  he  condemned 
with  so  much  more  reason,  that  in  this  subject  the 
foundations  of  tliose  calculations  are  in  some  manner 
hypothetical,  and  can  never  arise  to  a  degree  of  cer¬ 
tainty  above  hypothesis.  The  relation  of  the  octave  as 
I  to  2,  that  of  the  filth  as  2  to  3,  that  of  the  thii'd 
major  as  4  to  5,  See.  arc  not  perhaps  the  genuine  re¬ 
lations  established  in  nature  j  but  only  rtdations  which 
approach  them,  and  such  as  experience  can  discover. 
For  are  the  results  of  experience  any  thing  more  hut 
mere  approaches  to  truth  ? 

But  happily  these  .approximated  relations  are  suffi¬ 
cient,  though  they  should  not  be  exactly  agreeable  to 
trutli,  for  giving  a  satisfactory  account  of  those  phe¬ 
nomena  which  depend  on  the  relations  cf  sound  •,  as 
in  the  difference  between  the  notes  in  the  gammut,  of 
the  alterations  necessary  in  the  fifth  and  third,  of  the 
dilfeicnt  manner  in  which  instruments  are  tuned,  and 
other  facts  of  the  same  kind.  If  the  relations  of  the 
octave,  of  the  fifth  and  of  the  third,  are  not  exactly 
such  as  we  have  supposed  them,  at  least  no  experiments 
can  prove  that  they  are  not  so  j  and  since  these  rela¬ 
tions  are  signified  by  a  simple  expression,  since  they  are 
besides  sufficient  for  all  the  purposes  of  theorv,  it  would 
be  useless,  and  contrary  to  sound  philosojiby,  to  invent 
other  relations  in  order  to  form  the  basis  of  any  system 
of  music  less  easy  and  simple  than  that  which  we  have 
delineated  in  this  treatise. 

The  second  part  edntains  the  most  essential  rules  of 
•  Sec  Coi.i- composition*,  or  in  other  words  the  practice  of  har- 
pofition,  niony.  These  rules  are  founded  ou  the  principles  laid 
down  in  the  first  part  ;  yet  those  who  wish  to  understand 
no  more  than  is  necessary  for  practice,  without  explor¬ 
ing  the  reasons  why  such  practical  rules  arc  necessary, 
may  limit  the  objects  of  their  study  to  the  introduction 
and  the  second  part.  They  who  have  read  the  first  part, 
will  find  at  every  rule  contained  in  the  second,  a  refer¬ 
ence  to  that  passage  in  the  first  where  the  reasons  for 
cstablisliing  that  rule  are  given. 

ITiat  we  may  not  present  at  once  too  great  a  num- 


her  of  objects  and  precepts,  wo  have  transferred  to  the  Pi-tiimi- 
notes  in  the  second  part  several  rules  and  observations  nary 
which  arc  less  frequently  put  in  practice,  wliicli  perhaps  discourse. 

It  mav  be  proper  to  omit  till  the  treatise  is  read  a  sc-,i  ''  , 

X  k  ^  ^  ^  oonic  rules 

cond  time,  when  the  reader  is  well  acquainted  with  tliCpn  accomit' 

essential  and  fundantental  rules  explained  in  it.  of  their 

This  second  part  presupposes,  no  more  than  the  first,  mtrkiacy, 
any  habit  of  singing,  nor  even  any  knowledge  of  music  >  ^ 

it  only  requires  that  one  should  know,  not  even  the  in-  - 
tonation,  but  merely  tlie  position  of  tbe  notes  in  the 
clelf  F  on  the  fourth  line,  and  that  of  G  upon  tlie  se¬ 
cond  :  and  even  this  knowledge  may  he  acquired  from 
the  work  itself;  for  in  the  beginning  of  the  second  part 
wo  explain  the  position  of  the  dell’s  and  of  the  notes. 

Nothing  is  necessary  hut  to  render  it  a  little  familiar, 
and  any  difficulty  in  it  will  disappear. 

It  would  he  wrong  to  expect  here  all  the  rules  ofAl!  the'- 
composition,  and  especially  tliose  wliich  direct  tlie^lcs"* 
composition  of  music  La  several  parts,  and  wliich,  helng‘^“"’‘’'”’‘' 
less  sevei’C  and  indispensahle,  may  be  chiefly  acquired 
by  practice,  by  studying  the  most  apjirovcd  models, in  an  ele- 
by  the  assistance  of  a  proper  master,  but  above  all  bymvniary 
the  cultivation  of  the  ear  and  of  the  taste.  I’his  trca-®-*^^‘ 
tise  is  properly  nothing  else,  if  the  expression  may  be 
allowed,  but  the  rudiments  of  music,  intended  for  ex¬ 
plaining  to  beginners  the  fundamental  principles,  not 
the  practical  detail  of  composition.  Those  who  wish  to 
enter  more  deeply  into  this  detail,  will  either  find  it  in 
]\I.  Rameau’s  treatise  of  Iiarmony,  or  in  the  code  of 
music  whicli  he  published  more  lately  (k),  or  lastly  in 
the  explication  of  tlie  theory  and  practice  of  music  by 
hi.  Bethizi  (l)  this  last  book  appears  to  us  clear  and 
methodical  (h). 

Is  it  necessary  to  add,  that  in  order  to  compose 
music  in  a  proper  taste,  it  is  by  no  means  enougli  locsseutial 
have  familiarized  with  much  application  the  principles  ""stress  of 
explained  Ln  this  treatise  P  Here  can  only  he  learned'"*”'*'^”*, 
the  mechanism  of  the  art  ;  it  is  the  jirovince  of  nature 
alone  to  accomplish  the  rest.  W  itiiout  her  assistance,  it 
is  no  more  possible  to  compose  agreeable  music  by  l:.a- 
ving  read  these  elements,  than  to  write  verses  in  a  pro¬ 
per  manner  with  the  Dictionarv  of  Riclielet.  In  cue 
word.  It  is  the  elements  of  music  alone,  and  not  the 
principles  of  genius,  that  the  reader  mav  expect  to  find 
in  this  treatise. 

DEFINITIONS. 

I.  irhat  is  meant  hy  Melody,  hy  Chord,  by  llarmcny, 
by  Interval. 

1.  Milody  is  a  series  of  sonn.'s  which  succeed  one  to 

another  in  a  manner  agreeable  to  the  car.  wlmt, 

2.  A  Chord  is  a  combination  of  several  sounds  heard  cii.jrd  and 
together;  and  Harmony  is  properly  a  scries  of  chords Imnnony, 
of  which  the  succession  pleases  the  car.  A  single  ehord"*“‘^* 

Is 


(k)  From  my  general  recommendation  of  this  code,  I  except  tiu'  reflections  on  the  principle  of  sound  which 
are  at  the  end,  and  whicli  I  should  not  advise  any  one  to  read. 

(i.)  J*rintcd  at  Paris  by  Lambert  In  tbe  year  1754. 

(m)  In  addition  to  the  works  mentioned  In  the  text,  wc  rccommcml  to  our  readers,  Iloldcu’s  I.>say,  Cdai  .ow 
1770,  Edin.  1805  ;  Kollmann’s  Essay  on  .Musical  Harmony,  i  796  ;  bis  I'.ssay  011  Musical  Composition,  ful.  1 799  ; 
Shield’s  Introduction,  1800;  and  Dr  Callcott’s  Musical  (Grammar,  i8c6. 
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JieiinitioTis  is  likewise  sometimes  called  harmony,  to  signify  the  coa- 


See  Inter¬ 
val. 


Account  of 
the  simple 
intervals. 


lescence  of  the  sounds  which  form  the  chord,  and  the 
sensation  produced  in  the  ear  by  that  coalescence.  We 
shall  occasionally  use  flie  word  harmony  in  this  last 
sense,  but  in  such  a  manner  as  never  to  leave  our  mean¬ 
ing  ambiguous. 

3.  An  Interval,  in  melody  and  harmony,  is  the  di¬ 
stance,  or  difference  in  pitch,  between  one  sound,  and 
another  higher  or  lower  tlian  it. 

4.  That  we  may  learn  to  distinguish  the  intervals, 
and  the  manner  of  perceiving  them,  let  us  take  the 
ordinary  scale  C,  D,  E,  F,  G,  A,  B,  c,  which  every 
person  whose  ear  or  voice  is  not  extremely  false  natural¬ 
ly  modulates.  The  following  observations  will  occur 
to  us  in  singing  this  scale. 

The  sound  D  is  higher  or  sharper  than  the  sound 
C,  the  sound  E  higher  than  the  sound  D,  the  sound 
F  higher  than  the  sound  E,  &c.  and  so  through  the 
whole  octave  ;  so  that  the  interval,  or  the  distance 
from  the  sound  C  to  the  sound  D,  is  less  than  the 
interval  or  distance  between  the  sound  C  and  the 
€ound  E,  the  interval  from  C  to  F  is  less  than  that 
between  C  and  F,  &c.  and  in  short  that  the  interval 
from  the  first  to  the  second  C  is  the  greatest  of  all. — 


s 


I  C.  .  Elements, 

To  distinguish  the  first  from  the  second  C,  we  have  Definitions 
marked  the  last  with  a  small  letter  (n).  -  — >■ 

5.  In  general,  the  interval  between  two  sounds  isTJiedi- 
proportionably  greater,  as  one  of  these  sounds  is 

er  or  lower  with  relation  to  the  other  ;  but  it  is  neces-  stiong  and 
sary  to  observe,  that  two  sounds  may  be  equally  high  faint,  or 
or  low,  though  unequal  in  their  force.  The  string  ofacute  and, 
a  violin  touched  with  a  bow  produces  always  a  sound 
equally  high,  whether  strongly  or  faintly  struck  ;  the 
sound  will  only  have  a  greater  or  lesser  degree  of 
strength.  It  is  the  same  with  vocal  modulation  5  let 
any  one  form  a  sound  by  gradually  swelling  the  voice, 
the  sound  may  be  perceived  to  increase  in  force,  whilst 
it  continues  always  equally  low  or  equally  high. 

6.  e  must  likewise  observe  concerning  the  scale,  Bctvveen 
that  the  intervals  between  C  and  D,  between  D  and  tonic  and 
E,  between  F  and  G,  betw’een  G  and  A,  betw'een  A 

and  B,  are  equal,  or  at  least  nearly  equal  ;  and  that 
the  intervals  between  E  and  F,  and  between  B  and  C, 
are  likewise  equal  among  themselves,  but  consist  almost 
only  of  half  the  former.  This  fact  is  known  and  re¬ 
cognised  by  every  one  ;  the  reason  for  it  shall  be  given 
in  the  sequel  j  in  the  mean  time  every  one  may  ascer¬ 
tain  its  reality  by  the  assistance  of  an  experiment  (o.) 

7.  It 


(n)  We  shall  afterwards  find  that  three  different  series  of  the  seven  letters  are  used,  which  we  have  distinguish¬ 
ed  by  capitals,  small  Roman,  and  Italic  characters.  Wlien  the  notes  represented  by  small  Roman  characters  oc¬ 
cur  in  thi.s  treatise  we  shall,  merely  to  distinguish  them  from  the  typography  ot  the  text,  place  them  in  inverted 
commas,  thus  ‘c’,  M’,  &c. 

(0)  This  experiment  may  be  easily  tried.  Let  any  one  sing  the  scale  C,  D,  E,  F,  G,  A,  B  ‘c’,  it  will  be 
immediately  observed  without  difficulty,  that  the  last  four  notes  of  the  octave  G,  A,  B,  ‘c’,  are  quite  similar  to 
the  first  C,  D,  E,  F  ;  insomuch,  that  if,  after  having  sung  this  scale,  one  would  choose  to  repeat  it,  beginning 
with  C  in  the  same  tone  which  was  occupied  by  G  in  the  former  scale,  the  note  D  of  the  last  scale  would  have 
the  same  sound  with  the  note,  A  in  the  first,  the  E  with  the  B,  and  the  F  with  the  ‘c’. 

Whence  it  follows,  that  the  interval  between  C  and  D,  is  the  same  as  between  G  and  A  j  between  D  and  F, 
ri3  between  A  and  B,  and  E  and  F,  as  betxveen  B  and  ‘c’. 

From  D  to  E,  from  F  to  G,  there  Is  the  same  interval  as  from  C  to  D.  To  be  convinced  of  this,  we  need 
only  sing  the  scale  once  more  j  then  sing  it  again,  beginning  with  C,  in  this  last  scale,  in  the  same  tong  which 
was  given  to  D  in  the  first ;  and  it  will  be  perceived,  that  the  D  in  the  second  scale  will  have  the  same  sound, 
at  least  as  far  as  the  car  can  discover,  with  the  E  in  the  former  scale  5  whence  it  follows,  that  the  difference  be¬ 
tween  D  and  E  is,  at  least  as  far  as  the  ear  can  perceive,  equal  to  that  between  C  and  D.  It  will  also  be 
found,  th.at  the  interval  between  F  and  G  is,  so  far  as  our  sense  can  determine,  the  same  with  that  between  C 
and  D. 

This  experiment  may  perhaps  be  tried  with  some  difficulty  by  those  who  are  not  inured  to  form  the  notes 
and  change  the  key  •,  but  such  mav  very  easily  perform  it  by  the  assistance  of  a  harpsichord,  by  means  of  which 
the  performer  will  be  saved  the  trouble  of  retaining  the  sounds  in  one  intonation  whilst  he  performs  another.  In 
touching  upon  this  harpsichord  the  keys  G,  A,  B,  ‘f’,  and  in  performing  with  the  voice  at  the  same  time 
C,  D,  E,  F,  in  such  a  manner  that  the  same  sound  may  be  given  to  C  in  the  voice  with  that  of  the  key  G 
in  the  harpsichord,  it  will  be  found  that  D  in  the  vocal  intonation  shall  be  the  same  with  A  upon  the  harpsi¬ 
chord,  &c. 

It  will  be  found  likewise  by  the  same  harpsichord,  that  if  one  should  sing  the  scale  beginning  with  C  in  the 
same  tone  with  E  on  the  instrument,  the  L,  which  ought  to  have  followed  C,  will  be  higher  by  an  extremeily 
perceptible  degree  than  the  F  which  follows  E  :  thus  it  may  be  concluded,  that  the  interval  between  E  and 
F  is  less  than  between  C  and  D  ;  and  if  one  would  rise  from  F  to  another  sound  which  is  at  the  same  distance 
from  F,  as  F  from  E,  he  would  find,  in  the  same  manner,  that  the  interval  from  E  to  this  new  sound  is  almost 
the  same  as  that  between  C  and  D.  The  interval  then  from  E  to  F  is  nearly  half  of  that  between  C  and  D. 

Since  then,  in  the  scale  thus  divided,  9’ 

’  G,  A  B,  ‘c’, 

the  first  division  is  perfectly  like  the  last  5  and  since  the  intervals  between  C  and  D,  between  I)  and  E,  and  be¬ 
tween  F  and  G,  are  equal  ;  it  follows,  that  the  intervals  between  CJ  and  A,  and  between  A  and  B,  are  likewise 
equal  to  every  one  of  the  three  intervals  between  C  and  D,  between  L  and  E,  and  between  1'  and  G ;  and  that 
the  intervals  between  E  and  F  and  between  B  nnd  ‘c’  are  also  equal,  but  that  they  only  constitute  one  half  of 
the  others. 
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Definitions.  7-  i-5  for  this  reason  that  they  have  called  the  in- 

'  — v  -  '  terval  from  E  to  F,  and  from  B  to  C,  a  semitone ; 

whereas  those  between  C  and  D,  D  and  E,  F  and  G, 
G  and  A,  and  A  and  B,  are  tones. 

The  tone  is  likewise  called  a  second  major  *,  and  the 
semitone  a  second  minor  d . 

8.  To  descend  or  rise  diatonically,  is  to  descend  or 
rise  from  one  sound  to  another  by  the  interval  of  a 
tone  or  of  a  semitone,  or  in  general  by  seconds,  whether 
major  or  minor  j  as  from  D  to  C,  or  from  C  to  D, 
from  F  to  E,  or  frOm  E  to  F. 

II.  The  terms  by  which  the  different  Intervals  of  the 
Scale  are  denominated^ 


*  1‘late 

cccuv. 

fig.  I. 

t  See  Inter 
vnl. 


Third  mi¬ 
nor,  what. 


Third  ma¬ 
jor,  what. 


Fourth, 

what. 

Tritonc, 

what. 

Fifth,  wbaL 


Sixth  mi- 
no.',  what. 
Sixth  ma¬ 
jor,  what. 

Seventh 

minor, 

what. 

Seventh 

nuijor, 

what. 

Octave, 

what. 


Unison, 

what 


9.  An  interval  composed  of  a  tone  and  a  semitone, 
as  from  E  to  G,  from  A  to  C,  or  from  D  to  F,  is  cal¬ 
led  a  third  minor. 

An  interval  composed  of  two  full  tones,  as  from  C 
to  E,  and  from  F  to  A,  or  from  G  to  B,  is  called  a 
third  major. 

An  interval  composed  of  two  tones  and  a  semitone, 
as  from  C  to  F,  or  from  G  to  C,  is  called  a  j'ourth. 

-4n  interval  consisting  of  three  full  tones,  as  from  F 
to  B,  is  called  a  tritone  or  fourth  redundant. 

An  interval  consisting  of  three  tones  and  a  semitone, 
as  from  C  to  G,  from  F  to  C,  from  U  to  A,  or  from 
E  to  B,  &c.  is  called  -a.  fifth. 

An  interval  composed  of  three  tones  and  two  semi¬ 
tones,  as  from  E  to  C,  is  called  a  sixth  minor. 

.4n  interval  composed  of  four  tones  and  a  semitone, 
as  from  C  to  A,  Is  called  a  sixth  major. 

An  interval  consistincr  of  four  tones  and  tw’o  semi- 
tones,  as  from  D  to  C,  is  called  a  seventh  minor 

-A.n  Interval  composed  of  five  tones  and  a  semitone, 
as  from  C  to  B,  is  called  a  seventh  major. 

And  in  short,  an  interval  consisting  of  five  tones  and 
two  semitones,  as  from  C  to  ‘c’  is  called  an  octave. 

Several  of  the  intervals  now  mentioned,  are  distin¬ 
guished  by  other  names,  as  may  be  seen  in  the  begin¬ 
ning  of  the  second  part  j  but  those  now  given  are  the 
most  common,  and  the  only  terms  which  our  present 
purpose  demands. 

10.  Two  sounds  equally  higli,  or  equally  low,  how- 
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ever  unequal  In  theii-  force,  are  said  to  be  in  unison  one  Definitions, 
with  the  other.  ' - ^ 

11.  If  two  sounds  form  between  them  any  Interval, 

whatever  it  be,  we  say,  that  the  highest  wlien  ascend¬ 
ing  is  in  that  interval  with  relation  to  tlie  lowest  j  and 
when  descending,  we  pronounce  the  lowest  in  the  same 
interval  with  relation  to  the  highest.  Thus  in  the  third  , 

minor,  E,  G,  where  E  is  the  lowest  and  G  the  highest 

sound,  G  is  a  third  minor  from  E  ascending,  and  E  is 
a  tliird  minor  from  G  in  descending. 

12.  In  the  same  manner,  if,  speaking  of  two  sono¬ 
rous  bodies,  we  should  say,  that  the  one  is  a  fifth  above 
the  otlier  in  ascending  ;  this  infers  that  the  sound  given 
by  the  one  is  at  the  distance  of  a  fifth  ascending  fi  oni 
the  s'ound  given  by  the  other. 


III.  Of  Intervals  greater  than  the  Octave. 

13.  If,  after  having  sung  the  scale  C,  D,  E,  F,  G,Fig. 

A,  B,  c,  one  would  carry  this  scale  still  farther  in 
ascent,  it  would  be  discovered  without  dilficulty  that 

a  new  scale  would  be  formed,  ‘c,  d,  e,  f’,  &c.  entirely 
similar  to  the  formei-,  and  of  which  the  sounds  will  be 
an  octave  ascending,  each  to  its  correspondent  note  in 
the  former  scale  ;  thus  ‘d’,  the  second  note  of  the  se¬ 
cond  scale,  will  be  ati  octave  in  ascent  to  the  D  of  the 
first  scale  5  in  the  same  manner  ‘e’  shall  be  the  octave 
to  E,  &c.  and  so  of  the  rest. 

14.  As  there  are  nine  notes  from  the  first  C  to  theNinth„ 
second  ‘d’,  the  interval  between  these  two  sounds  is  "hat. 
called  a  ninth,  and  this  ninth  is  comjiosed  of  six  full 
tones  and  two  semitones.  For  the  same  reason,  the 
Interval  from  C  to  ‘f’  is  called  an  cleiicnth,  and  the  in¬ 
terval  between  C  ami  ‘g’  a  twelfth,  &c. 

It  is  plain  that  the  iiinth  is  the  octave  of  the 
the  eleventh  of  the  fourth,  and  the  twelfth  of  the 
&c. 

The  octave  above  llie  octave  of  any  sound  Is  called  a 
double  octave"*  ,*  the  octave  of  the  double  octave  is  call-*  See  In~ 
cd  a  triple  octave,  and  so  of  the  rest.  term/ and 

'i’he  double  octave  is  likewise  called  -a  fifteenth  :  q 

for  the  same  reason  the  double  octave  of  the  third  is 
c;;llcd  a  seventeenth,  the  double  octave  of  the  fifth  a 
ninetfcnth,  &c.  (v). 

W. 


(p)  Let  us  suppose  two  vocal  strings  formed  of  the  same  matter,  of  the  same  thickness,  an»l  equal  in  their  ten¬ 
sion,  but  unequal  in  their  length  j  It  will  be  found  by  experience, 

ist,  'J'hat  if  the  shortest  is  equal  to  half  the  longest,  the  sound  which  It  will  produce  must  be  an  octave  r.!>o\c 
the  sound  produced  by  the  longest. 

idly.  That  if  the  shortest  constitutes  a  third  part  of  the  longest,  the  sound  which  it  prodm  es  must  he  a  twelitk 
above  the  sound  produced  by  the  longest. 

ylly,  'J'hat  if  it  constitutes  the  fifth  part,  its  sound  will  he  a  seventeenth  above. 

Besides,  it  is  a  truth  demonstrated  and  generallv  admitted,  that  in  proportion  as  one  musical  -.tiing  is  less  than 
another,  the  vibrations  of  the  least  will  be  more  frequent  (that  is  to  say,  its  dejiartures  and  retuj'n,-!  through  the 
same  space)  in  the  same  time  ;  for  Instance,  in  an  hour,  a  minute,  a  second,  Ac.  In  such  a  manner  that  one 
string  whicli  constitutes  a  third  ])art  ot  another,  forms  three  vibrations,  whilst  the  large'-t  h.is  only  aecum|)lislieil 
one.  In  the  same  manner,  a  string  which  is  oiw;  half  less  than  another,  performs  two  vibrations,  while  the  other 
only  completes  one  j  and  a  string  which  is  only  the  lilth  part  ot  another,  will  perform  f.ve  vibiatiuns  in  tlie  samp 
time  which  Is  occupied  by  the  other  In  one. 

From  thence  it  follows,  that  the  sound  of  a  string  Is  proportionally  liigher  or  lower,  as  the  number  of  its  vi¬ 
brations  is  greater  or  smaller  in  a  given  time  ;  tor  instance,  in  a  second. 

It  is  for  that  reason,  that  if  we  represent  any  sound  whatever  by  1,  one  may  rcjiresent  the  octav  above  by  t, 
that  is  to  say,  by  the  number  of  vibrations  formed  by  the  string  whivh  }iroduces  the  oct •  vc,  whilst  the  lout  v  t 
•Iring  only  vibrates  once  j  in  the  same  manner  we  may  represent  the  twelfth  above  tht  foviuJ  1  by  3.  the  cveu- 
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IV.  What  IS  meant  by  Sharps  and  Hats. 

15.  It  is  plain  tliat  one  may  imagine  tlie  five  tones 
r.its,  wliat.  which  'enter  into  the  scale,  as  tlivided  each  into  two 
w/  semitones  ;  thus  one  may  advance  from  C  to  D,  form¬ 

ing  in  his  progress  an  intermediate  sound,  which  shall 
be  higher  by  a  semitone  than  C,  and  lower  in  the  same 
degree  than  D.  A  sound  in  the  scale  is  called  sharp, 
when  it  is  raised  by  a  semitone  j  and  it  is  marked  with 
this  character  JiK  :  thus  C  signifies  C  sharp,  that  Is  to 
say,  C  raised  by  a  semitone  above  its  pitch  in  the  natu¬ 
ral  scale.  A  sound  in  the  scale  depressed  by  a  semitone 
is  called_^fft,  and  is  marked  thus,  \j  :  thus  A  signifies 
A  flat,  or  A  depressed  by  a  semitone. 
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Sharps  and 


Conso¬ 

nance, 

what 

See  Chord, 


V.  ir/iat  is  meant  by  Consonances  and  Disso?2ances, 

16.  A  chord  composed  of  sounds  whose  union  or 
coalescence  pleases  the  ear  is  called  consonance ;  and 
the  sounds  which  form  this  chord  are  said  to  be  conso- 
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nant  one  with  relation  to  the  other.  The  reason  of  this  Definition 
denomination  is  that  a  chord  is  found  more  perfect,  as  t— -y— ■ 
the  sounds  which  form  it  coalesce  more  closely  among 
themselves. 

17.  The  octave  of  a  sound  is  the  most  perfect  of  con¬ 
sonances  of  M'hicb  that  sound  is  susceptible  j  then  the 
fifth,  afterwards  the  third,  &c.  This  is  a  fact  founded 
on  experiment. 

18.  A  number  of  sounds  simultaneously  produced  Diseo- 
whose  union  is  displeasing  to  the  ear  is  called  a  disso-  nance, 
nance,  and  the  sounds  which  form  it  are  said  to  be  dis- 
sonant  one  with  relation  to  the  other.  The  second, 

the  tritone,  and  the  seventh  of  a  sound,  are  dissonants 
with  relation  to  it.  Thus  the  sounds  C  L),  C  B,  or 
F  B,  &c.  simultaneously  heard,  form  a  dissonance.  Sce  D/s- 
Thc  reason  which  renders  dissonance  disagreeable,  is,  corrf. 
that  the  sounds  which  compose  it,  seem  by  no  means 
coalescent  to  the  ear,  and  are  heard  each  of  them  by 
itself  as  distinct  sounds,  though  produced  at  the  same 
time. 


PART  I.  THEORY  OF  HARMONY. 


Chap.  I.  Prelimwary  and  Fundamental  Experi¬ 
ments. 

Experiment  I. 

19.  AVUEN  a  sonorous  body  is  struck  till  it  ^ives 
a  sound,  the  ear,  besides  the  principal  sound  and  its 
octave,  perceives  two  other  sounds  very  liigh,  of  which 
one  is  the  twelfth  above  the  principal  sound,  that  Is  to 


say,  the  octave  to  the  fifth  of  that  sound  j  and  the  otlier 
is  the  seventeenth  major  above  the  same  sound,  that  i? 
to  say,  the  double  octave  of  its  third  major. 

20.  This  experiment  is  peculiarly  sensible  upon  the 
thick  strings  of  the  violoncello,  of  which  the  sound  be¬ 
ing  extremely  low',  gives  to  an  ear,  though  not  very 
much  practised,  an  opportunity  of  distinguishing  w'ith 
sufficient  case  and  clearness  the  twelfth  and  seventeenth 
now  in  question  (q). 

21. 


teenth  major  above  5,  &c.  But  It  is  very  necessary  to  remark,  that  by  these  numerical  expressions  we  do  not 
pretend  to  compare  sounds  as  such  j  for  sounds  in  themselves  are  nothing  but  mere  sensations,  and  it  cannot  be 
said  of  any  sensation  that  it  is  double  or  triple  to  another  :  thus  the  expressions  i,  2,  3,  &c.  employed  to  deno¬ 
minate  a  sound,  its  octave  above,  its  twelfth  above,  Sec.  signify  only,  that  if  a  string  performs  a  certain  number 
of  vibrations,  for  instance.  In  a  second,  the  string  whieh  is  in  the  octave  above  shall  double  the  number  in  the 
same  time,  the  string  which  Is  in  the  twelfth  above  shall  triple  it,  &c. 

Thus  to  compare  sounds  among  themselves  is  nothing  else  to  than  compare  among  themselves  the  number  of 
vibrations  which  are  formed  in  a  given  time  by  the  strings  that  produce  these  sounds. 

(a)  Since  the  octave  above  the  sound  i  is  2,  the  octave  below  the  same  sound  shall  be  ;  that  is  to  say,  that 
the  string  which  produces  this  octave  shall  have  performed  half  its  vibration,  W’hilsl  the  string  which  produces  the 
sound  1  shall  have  completed  one.  To  obtain  therefore  the  octave  above  any  sound,  the  operator  must  multiply 
the  quantity  w'hich  expresses  the  sound  by  2  j  and  to  obtain  the  octave  below,  he  must  on  the  contrai’y  divide  the 
same  quantity  by  2. 

It  Is  for  that  reason  that  if  any  sound  whatever,  for  Instance  C,  is  denominated 
Its  octave  above  will  be  ...  ... 

Its  double  octave  above  -  -  .  .  - 

Its  triple  octave  above  -  -  .  .  . 

In  the  same  manner  its  octave  below  will  be  -  -  -  - 

Its  double  octave  below  -  .  -  .  .  . 


Its  triple  octave  below 
And  60  of  the  rest. 

Its  twelfth  above 

Its  twelfth  below 

Its  17th  major  above 

Its  17th  major  below 

The  fifth  then  above  the  sound 


t 

f 

Tf 

3 

1 

7 

5 

F 

'  T 


I  being  the  octave  beneath  the  twelfth,  shall  be,  as  we  have  immediately  ob- 
5  served. 


Part  I. 

Theory  of 
Hsmiony. 


*  Sec  Ge¬ 
nerator. 
tJenerator, 
what. 

•f  See  Har¬ 
monic. 
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21.  Tlie  principal  sound  is  called  the  generator*; 
and  the  two  other  sounds  which  it  produces,  and  with 
which  it  is  accompanied,  are,  inclusive  of  its  octave, 
called  its  /lartnonicsf. 

Experimekt  IE 

2  2.  Tiiere  is  no  person  insensible  of  the  resemblance 
•which  subsists  between  any  sound  and  its  octave,  whe¬ 
ther  above  or  below.  TItese  two  sounds,  when  heard 
togetiier,  almost  entirely  coalesce  in  tlie  organ  of  sen* 
sation.  We  may  besides  be  convinced  (by  two  facts 
which  arc  extremely  simple)  of  the  facility  with  whicit 
one  of  these  sounds  may  be  taken  for  the  other. 

I.et  it  be  supposed  that  any  persoi\has  an  inclina¬ 
tion  to  sing  a  tune,  and  liaving  at  first  begun  this  air 
VoL.  XIV.  Part  II. 
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upon  a  pitch  too  high  or  too  low  for  his  voice,  so  that  Theory  of 
he  is  obliged,  lest  he  should  strain  himself  too  much.  Harmony, 
to  sing  the  tune  in  question  on  a  key  higher  or  lower' 
than  the  first  •,  he  will  naturally,  without  being  initiated 
in  the  art  of  music,  take  his  new  key  in  the  octave  be¬ 
low  or  the  octave  above  the  first  j  and  in  order  to  tijke 
this  key  in  any  other  interval  except  the  octave,  he  will 
find  it  necessary  to  exert  a  sensible  degree  of  attention. 

This  is  a  fact  of  which  we  may  easily  be  persuaded  by 
experience. 

Another  fact.  Let  any  person  sing  a  tune  in  our 
presence,  and  let  it  be  sung  in  a  tone  too  high  or  too 
low  for  our  voice  ;  if  we  wish  to  join  in  singing  this 
air,  we  naturally  take  the  octave  below  or  above,  and 
frequently,  in  taking  this  octave,  we  imagine  it  to  be 
the  unison  (d*). 

3  T  Chap  II. 


served,  ^ ;  which  signifies  that  this  string  performs  L  vibrations  j  that  is  to  say,  one  vibration  and  a  half  during 
a  single  vibration  of  the  string  which  gives  the  sound  i. 

To  obtain  the  fourth  above  the  sound  i,  we  must  take  the  tvvelflii  below  that  sound,  and  the  double  octave 
above  that  twelfth.  In  elfcct,  the  twelfth  below  C,  for  instance,  is  F,  of  which  tlie  double  octave y  is  the  fourth 
-above  c.  Since  then  the  twelfth  below  1  is  it  follows  that  the  double  octave  above  this  twelfth,  that  is  to  say, 
the  fourth  from  tlie  sound  i  in  ascending,  will  he  ^  multiplied  by  4,  or  -y* 

In  short,  the  third  major  being  nothing  else  but  the  double  octave  beneath  the  seventeenth,  it  follows,  that  the 
third  major  above  the  sound  i  will  be  5  divided  by  4,  or  in  other  words  4* 

The  tliird  major  of  a  sound,  for  instance  the  third  major  E,  from  the  sound  C,  and  its  fifth  G,  form  between 
them  a  third  minor  E,  G  •,  now  E  is  4,  and  G  by  what  has  been  immediately  demonstrated  ;  from  whence  it 
follows,  that  the  third  minor,  or  the  interval  between  E  and  G,  shall  be  expressed  by  the  relation  of  tl«3  fraction 
4  to  the  fraction  4* 

To  determine  this  relation,  it  is  neeessai-y  to  remark,  that  4  are  the  same  thing  with  *ad  tliat  4  are  the 
.same  thing  with  '-j  :  so  that  4  shall  be  to  4  in  the  same  relation  as  y’  to  j  that  is  to  say,  in  the  same  rela¬ 
tion  as  10  to  12,  or  as  5  to  6.  It,  then,  two  sounds  form  between  themselves  a  tliird  minor,  and  that  the  first  is 
represented  by  5,  the  second  shall  be  expressed  by  6  ;  or,  what  is  the  same  thing,  if  the  first  is  represented  by  i, 
the  second  shall  be  expressed  by  4* 

Thus  the  third  minor,  an  harmonic  sound  which  is  even  found  in  the  protracted  and  coalescent  tones  of  a 
sonorous  body  between  the  sound  E  and  G,  an  harmonic  of  the  principal  sound,  may  be  expressed  by  the 
fraction  §■. 

NI  B.  One  may  see  by  this  example,  that  in  order  to  compare  two  sounds  one  with  another  which  are  expressed 
by  fractions,  it  is  necessary  first  to  multiply  the  numerator  of  the  fraction  which  expresses  the  first  by  the  denomi¬ 
nator  of  the  fraction  which  expresses  the  second,  which  w  ill  give  a  primai-y  number  •,  as  here  the  numerator  9  of 
the  fraction  4*  multiplied  by  2  of  the  fraction  4,  has  given  10.  Afterwards  may  be  multijilied  (he  numerator  of 
the  second  fraction  by  the  denominator  of  the  first,  which  will  give  a  secondary  number,  as  here  1 2  is  the  product 
of  4  multiplied  by  3  j  and  the  relation  between  these  two  numbers  (which  in  the  ])recedjng  example  are  10  and 
32),  will  express  the  relation  between  these  sounds,  or,  what  is  the  same  thing,  the  interval  which  there  is  be¬ 
tween  the  one  and  the  other  j  in  such  a  manner,  that  the  farther  the  relation  between  these  sounds  diparts  from 
unity,  the  greater  the  interval  will  be. 

Such  is  the  manner  in  wliich  we  may  compare  two  sounds  one  with  another  whose  numerical  value  is  known. 
"We  shall  now  show  the  manner  how  the  numerical  expression  ol’  a  sound  may  be  obtained,  when  the  relation 
tvliich  it  ought  to  have  with  another  sound  is  known  whose  numerical  expression  is  given. 

Let  us  suppose,  for  example,  that  the  third  major  of  the  fifth  4  sought,  'fhat  third  major  ought  to  be,  by 
what  has  been  shown  above,  the  4  of  the  fifth  ;  I’or  the  third  major  of  anv  sound  whatever  is  the  3  of  that  sound. 
^Ve  must  then  look  for  a  fraction  which  exiircsses  the  4  4  >  which  is  done  by  multiplying  the  numerators  and 

denominators  of  both  fractions  one  by  the  other,  from  whence  results  the  new  fraction  .  It  will  Jikewise  he 
found  that  the  fifth  of  the  fifth  is  because  the  fifth  of  the  fifth  is  the  ^  of  4- 

I'hus  far  wc  have  only  treated  of  fifths,  fourths,  thirds  major  and  minor,  in  ascending  ;  now  it  is  cxlremelv  easy 
to  find  by  the  same  rules  the  fifths,  fourths,  thirds  major  and  minor  in  descending.  I'or  sujiposc  C  equal  to  i, 
we  liave  seen  that  its  fifth,  its  fourth,  its  third,  its  major  and  minor  in  ascending,  are  4,  4i  r*  To  find  its 
fifth,  its  fourtl),  its  third,  its  major  and  minor  in  descending,  notliing  more  is  necessary  than  to  reverse  tlK-se 
fractions,  which  will  give  4,  4,  c- 

(Q.*)  ^*0*  then  imagined  that  we  change  the  value  of  a  .sound  in  nuiltiiilying  or  dividing  it  by  2,  by  4.  or 

by  8,  &c.  the. number  which  expresses  these  sounds,  .since  by  these  operations  we  do  nothing  but  take  tiie  simple 
double,  or  triple,  octave,  &c.  of  the  sound  in  question,  and  that  a  sound  coalesces  with  its  octave. 
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.23.  To  render  onr  ideas  still  more  precise  and  per¬ 
manent,  we  shall  call  the  tone  produced  by  the  sono¬ 
rous  body  C  :  it  is  evident,  by  the  first  experiment, 
that  this  sound  is  always  attended  by  its  I2tli  and  17th 
major  ;  that  is  so  say,  with  the  octave  of  G,  and  the 
double  octave  of  E. 

24.  Tills  octave  of  G  then,  and  this  double  octave 
of  E,  produce  the  most  perfect  chord  which  can  be 
joined  with  C,  since  that  chord  is  the  work  and  choice 
of  nature  (r). 

25.  For  the  same  reason,  the  modulation  formed  by 
C  w'ith  the  octave  of  G,  and  the  double  octave  of  E, 
sung  one  after  the  other,  would  likewise  be  the  most 
simple  and  natural  of  all  modulations  which  do  not  de¬ 
scend  or  ascend  directly  in  the  diatonic  order,  if  our 
voices  had  sufficient  compass  to  form  intervals  so  great 
without  difficulty :  but  the  ease  and  freedom  with 
which  we  can  sub.stitute  its  octave  to  any  sound,  when 
it  is  more  convenient  for  the  voice,  afford  us  the  means 
of  representing  this  modulation. 

26.  It  is  on  this  account  that,  after  having  sung  the 
tone  C,  we  naturally  modulate  the  third  E,  and  the  fifth 
G,  instead  of  the  double  octave  of  E,  and  the  octave 
of  G  ;  from  whence  w^e  form,  by  joining  the  octave  of 
the  sound  G,  this  modulation,  C,  E,  G,  ‘c’,  which  in 
effect  is  the  simplest  and  easiest  of  them  all  •,  and  which 
likewise  has  its  origin  even  in  the  protracted  and  com¬ 
pounded  tones  produced  bv  a  sonorous  body. 

27.  The  modulation  C,  E,  G,  ‘c’,  in  which  the  chord 
C,  £,  is  a  third  major,  constitutes  that  kind  of  harmony 
or  melody  which  we  call  the  mode  major;  from  whence 
it  follows,  that  this  mode  results  from  the  immediate 
operation  of  nature. 

28.  In  the  modulation  C,  E,  G,  of  which  ^v•e  have 
now  been  treating,  the  souniLs  E  and  G  are  so  propor- 
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tioned  one  to  the  other,  that  the  principal  sound  C  Tlieoiy  of 
(art.  19.)  causes  both  of  them  to  resound  5  but  the  se-  Harmony, 
cond  tone  E  does  not  eause  G  to  resound,  which  only 
forms  the  interval  of  a  third  minor. 

29.  Let  us  then  imagine,  that,  instead  of  this  sound 
E,  one  should  substitute  between  the  sounds  C  and  G, 
another  note  which  (as  well  as  the  sound  C)  has  the 
power  of  causing  G  to  resound,  aud  which  is,  however, 
different  from  the  sound  C;  the  sound  whieh  we  e.xplore 
ought  to  be  such,  by  art.  19.  that  it  may  have  for  its 
17th  major  G,  or  one  of  the  octaves  of  G  ;  of  conse¬ 
quence  the  sound  which  we  seek  ought  to  be  a  17th 
major  below  G,  or,  what  is  the  same  thing,  a  third 
major  below  the  same  G.  Now  the  sound  E  being  a 
third  minor  beneath  G,  and  the  third  major  being 
(art.  9.)  greater  by  a  semitone  than  the  third  minor,  it 
follows,  that  the  sound  of  which  we  are  in  search  shall 
be  a  semitone  beneath  the  natural  E,  and  of  conse¬ 
quence  1".  [j. 

30.  This  new  arrangement,  C,  E  [7,  G,  in  which 
the  sounds  C  and  E  [j  have  both  the  power  of  causing 
G  to  resound,  though  C  does  not  cause  E  to  resound, 
is  not  indeed  equally  perfect  with  the  first  arrangement 
C,  E,  G  ;  because  in  this  the  two  sounds  E  and  G  are 
both  the  one  and  the  other  generated  by  the  principal 
sound  C  ;  whereas,  in  the  other,  the  sound  E  [j,  is  not 
generated  by  the  sound  C  ;  but  this  arrangement  C, 

E  G,  is  likewise  dictated  by  nature  (art.  19.),  though 
less  Immediately  than  the  former  •,  and  accordingly  ex¬ 
perience  evinces  that  the  ear  accommodates  itself  almost 
as  well  to  the  latter  as  to  the  former. 

31.  In  this  modulation  or  chord  C,  E  [?,  G, 

it  is  evident  that  the  third  from  C  to  E  is  minor  ; 
and  such  is  the  origin  of  that  mode  which  we  call  See 
minor  (s).  See  also 

32.  The  most  perfect  chords  then  are,  I.  All  chords 
related  one  to  another,  as  C,  E,  G,  ‘c’,  consisting  of  Perfect 
any  sound,  of  its  third  major,  of  its  fifth,  and  of  its‘-'^’'^®> 
octave.  2.  -Ill  chords  related  one  to  another,  as  C, 

E  [3,  G,  ‘c’,  consisting  of  any  sound,  of  its  third 

minor, 


(r)  The  chord  formed  with  the  twelfth  and  seventeentli  major  united  with  the  principal  sound,  being  exactly 
conformed  to  that  which  is  produced  by  nature,  is  likewise  for  that  reason  the  most  agreeable  of  all  j  especially 
when  the  composer  can  proportion  the  voices  and  instruments  together  in  a  proper  manner  to  give  this  chord  its 
full  effect.  M.  Rameau  has  executed  this  with  the  greatest  success  in  the  opera  of  Pygmalion,  page  34.  where 
Eygmalion  sings  with  the  chorus  L'amour  triomphe,  &c.:  in  this  passage  of  the  chorus,  the  two  parts  of  the  vocal 
and  instrumental  basses  give  the  principal  sound  and  its  octave  ;  the  first  part  above,  or  treble,  and  that  of  the 
counter-tenor,  produce  the  seventeenth  major,  and  its  octave,  in  descending  j  and  the  second  part,  or  tenor  above, 
gives  the  twelfth. 

(s)  The  origin  which  we  have  here  given  of  the  mode  minor,  is  the  most  simple  and  natural  that  can  possibly 
be  given.  M.  Rameau  deduces  it,  more  artificially,  from  the  following  experiment ; — If  you  put  in  vibration  a 
musical  string  HI,  and  if  there  arc  at  the  same  time  contiguous  to  this  two  other  strings  KN,  R\V,  of  which 
the  first  shall  be  a  twelfth,  and  the  second  a  seventeenth  major  below  the  string  HI,  the  strings  KN,  RW  will 
vibrate  without  being  struck  as  soon  as  the  string  HI  shall  give  a  sound,  and  divide  themselves  by  a  kind  of  un¬ 
dulation,  the  first  into  three,  the  last  into  five  equal  parts  j  in  such  a  manner,  that,  in  the  vibration  ot  the  string 
KN,  you  may  easily  distinguish  two  points  at  rest  LM,  and  in  the  tremulous  motion  of  the  sti'ingRW,  four  qui¬ 
escent  points  S,  T,  U,  V,  all  placed  at  equal  distances  from  each  other,  and  dividing  the  .strings  into  three  or 
five  equal  parts.  In  this  experiment,  says  M.  Rameau,  if  we  represent  by  the  note  C  the  tone  of  the  string  HI, 
the  two  other  strings  will  represent  the  sounds  F  and  A  b  ;  and  from  thence  M.  Rameau  deduces  the  modulation 
F,  A  t),  C,  and  of  consequence  the  mode  minor.  The  origin  which  we  have  assigned  to  tlie  minor  mode,  ap¬ 
pears  more  direct  and  more  simi)le,  because  it  presupposes  no  other  experiment  than  that  of  art.  19.  and  because 
also  the  fundamental  sound  C  is  still  retained  in  both  the  modes,  witliout  being  obliged,  as  M.  Rameau  found 
himself,  to  change  It  into  F. 
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Theory  of  minor,  of  its  fifth,  and  of  its  octave.  In  effect,  these 
Harmony,  two  kinds  of  cliords  are  exhibited  by  nature  j  but  the 
first  more  immediately  than  the  second.  The  first  are 
called  perfect  chords  major,  the  second  perfect  chords 


minor. 
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33.  Since  the  sound  C  causes  the  sound  G  to  be 
heard,  and  is  itself  heard  in  the  sound  F,  which  sounds 
G  and  F  are  its  two  twelfths,  we  may  Imagine  a  modu¬ 
lation  composed  of  that  sound  C  and  its  two  twelfths, 
or,  which  is  the  same  thing  (art.  22.)  of  its  two  fifths, 
F  and  G,  the  one  below,  the  other  above  j  which  gives 
the  modulation  or  series  of  fifths  F,  C,  G,  which  we  call 
ihe  fundamental  bass  of  C  by  fifths. 

AVe  shall  find  in  the  sequel  (Chap.  XVIII.),  that 
there  may  be  some  fundamental  bass  by  thirds,  de¬ 
duced  from  the  two  seventeenths,  of  which  the  one  is 
an  attendant  of  the  principal  sound,  and  of  which  the 
other  includes  that  sound.  But  we  must  advance  step 
by  step,  and  satisfy  ourselves  at  present  to  consider  im* 
mediately  t)ie  fundamental  bases  by  fifths. 

34.  Thus,  from  the  sound  C,  one  may  make  a  tran¬ 
sition  indifiierently  to  the  sound  G,  or  to  the  sound  F. 

35.  One  may,  for  the  same  reason,  continue  this 
kind  of  fifths  in  ascending,  and  in  descending,  from  C, 
in  this  manner : 

Eb,  Bb,  F,  C,  G,  D,  A,  &c. 

And  from  this  series  of  fifths  one  may  pass  to  any 
sound  which  Immediately  precedes  or  follows  it. 

36.  But  It  is  not  allowed  in  the  same  manner  to  pass 
from  one  sound  to  another  which  is  not  immediately 
contiguous  to  it  •,  for  instance,  from  C  to  D,  or  from 
D  to  C  :  for  this  very  simple  reason,  that  the  sound  D 
is  not  contained  in  the  sound  C,  nor  the  sound  C  in 
that  of  D  ;  and  thus  these  sounds  have  not  any  alliance 
the  one  with  the  other,  which  may  authorise  the  transi¬ 
tion  from  one  to  the  other. 

37.  And  as  these  sounds  C  and  D,  by  the  first  ex¬ 
periment,  naturally  bring  along  with  them  the  perfect 
chords  consisting  of  greater  intervals  C,  E,  C,  ‘c’,  and 
D,  Fij?,  A,  ‘d’;  hence  may  be  deduced  this  rule.  That 
two  perfect  chords,  especially  if  they  arc  major  (t), 
cannot  succeed  one  another  diatonically  in  a  funda¬ 
mental  bass  ;  we  mean,  that  in  a  fundamental  ba«t  two 
sounds  cannot  be  diatonically  placed  in  succession,  each 
of  which,  with  its  harmonics,  forms  a  perfect  chord, 
especially  if  this  perfect  chord  he  major  in  both. 

Chap.  IV.  Of  Modes  in  General. 

38.  \  yionr,  in  music,  is,  the  order  of  sounds  pre- 
«hat.  ’  scribed,  as  well  in  harntony  as  melody,  by  the  series  of 
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fifths.  Thus  the  three  sounds,  F,  C,  G,  and  the  har-  Theory  of 
monies  of  each  of  these  three  sounds,  that  is  to  say.  Harmony, 
their  thirds  major  and  their  fifths,  comi>ose  all  the  major  '■"“v— ^ 
inodes  which  are  proper  to  C. 

39.  The  series  of  fifths  then,  or  the  fundamental  bass  Modes, 

F,  C,  G,  of  which  G  holds  the  middle  space,  may  be  *'‘^1’*’'^' 
regarded  as  representing  the  mode  of  C.  One  ™^y^e^series 
likewise  take  the  series  of  fifths,  or  fundamental  bass,  of  fifths 
C,  G,  D,  as  representing  the  mode  of  G  j  in  the  same 
manner  B^,  F,  C,  will  represent  the  mode  of  F. 

Thus  the  mode  of  G,  or  rather  the  fundamental  bass 
of  that  mode,  has  two  sounds  in  common  with  the  fun¬ 
damental  bass  of  the  mode  of  C.  It  is  the  same  with 
the  fundamental  bass  of  the  mode  F. 

40.  The  mode  ot  C  (F,  C,  G)  is  called  the  pr/Vicz/ia/ Principal 

mode  with  respect  to  the  modes  of  these  two  fifths,  which  mode,  and 
are  called  its  two  adjuncts.  adjuncts, 

41.  It  is  then,  in  some  measure.  Indifferent  to  thejjgg^^ 
ear  whether  a  transition  be  made  to  the  one  or  to  they^nef. 
other  of  these  adjuncts,  since  each  of  them  has  equally  Modes  rc- 
two  sounds  In  common  with  the  principal  mode.  A*et*‘®^®‘l 
the  mode  of  G  seems  a  little  more  eligible  :  for  G  is 

heard  amongst  the  harmonics  of  C,  and  of  consequence  sounds  arc 
is  implied  and  signified  by  C;  whereas  C  does  not  common, 
cause  F  to  be  heard,  though  C  is  included  in  the  same 
sound  F.  It  is  hence  that  the  ear,  aft’ected  by  the 
mode  of  C,  is  a  little  more  prepossessed  for  the  mode 
of  G  than  for  that  of  F.  Nothing  likewise  is  more 
frequent,  nor  more  natural,  than  to  pass  from  the  mode 
of  C  to  that  of  G. 

42.  It  is  for  this  reason,  as  well  as  to  distinguish  Dominant 
the  two  fifths  one  from  the  other,  that  we  call  G  the  “*1^  sub-do« 
fifth  above  the  generator  the  dominant  sound,  and 

fifth  F,  below  the  generator,  the  subdominant,  Domi- 

43.  As  in  the  series  of  fifths,  we  may  indifferently 

pass  from'  one  sound  to  that  which  is  contiguous  :  so  TransiUon 
having  passed  from  the  mode  of  C  to  that  of  G,  one 
may  from  thence  proceed  to  the  mode  of  D.  And  on  |,g’ 

the  other  hand,  having  passed  from  the  mode  of  C  to  managed, 
that  of  F  we  may  then  pass  to  the  mode  of  Bt?.  But  it 
is  necessary,  however,  to  observe,  that  the  ear,  which 
has  been  immediately  aft'ected  with  the  principal  mode, 
feels  always  a  strong  propensity  to  return  to  it.  Thus 
the  further  the  mode  to  which  we  make  a  transition  is 
removed  from  the  principal  mode,  the  less  time  we  ought 
to  dwell  upon  it  j  or  rather,  to  speak  in  the  terms  of 
the  art,  the  less  ought  the  phrase  (u)  of  that  mode  to 
be  protracted. 

Chap.  V.  Of  the  Formation  of  the  Diatonic  Scale  ai 
used  by  the  Greeks. 

44.  I'noM  this  rule,  that  two  sounds  which  arc  con¬ 
tiguous  may  be  jilaced  in  immediate  succession  In  the 
series  of  fifths,  F,  C,  (J,  it  follows,  that  one  may 

3  I'  2  fonn 


(t)  We  say  especially  if  they  arc  major;  for  in  the  major  chord  D,  I'^,  A,  ‘d’,  besides  that  the  sounds  (  and  TA 
have  no  common  harmonical  relation,  and  arc  even  dissonant  between  thenisidvcs  (art  13')  •*  "dl  likewlv'  be 
found,  that  I'iJ?  forms  a  dissonance  with  ('.  'I’hc  minor  chord  I),  F,  A,  ‘d’,  would  be  more  tolerable,  heeuuso  the 
natural  1',  which  occurs  in  this  chord  carries  along  with  it  its  fifth  (  ,  or  rather  the  octave  ot  tliat  filth  :  It  lias 
likewise  lieen  sometimes  the  practice  of  eomjiosers,  though  ratlicr  by  a  licence  indulged  them  than  strictly  a.^jiee- 
ablc  to  their  art,  to  jilace  a  minor  in  diatonic  succcs''ion  to  a  major  chord. 

(u)  As  the  mere  English  reader,  unacquainted  with  the  technical  phraseology  of  music,  may  be  'Urpri-cd  at 

thl' 
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form  this  fnotluliition,  or  tlils^  fundamental  bass,  by- 
fifths,  G,  C,  G,  C,  F,  C,  F. 

45.  Each,  of  tlie  sounds  which  forms  this  modula¬ 
tion  imings  necessarily  along  with  itself  its  third  major, 
its  fifth,  and  its  octave  ;  insomuch  that  he  wito,  for 
instance,  sings  tlie  note  G,  may  be  reckoned  to  sing  at 
the  same  time  tlie  notes  G,  E,  ‘d,  g’ :  in  the  same 


See  fig 


In  the  modulation  E,  ^c,  d,  e,  f,  g,  a’,  the  sounds  ‘d 


manner  the  sound  C  In  the  fundamental  bass  brings 


along  with  it  this  modulation,  C,  E,  G,  C:  and,  in 
short,  the  sound  F  brings  along  with  it  F,  A,  C,  ‘f’. 
This  modulation  then,  or  this  fimdamental  bass, 

G,  C,  G,  C,  F,  C,  F, 

gives  the  following  diatoulc  series, 

E, ‘c,  d,  p,  f,  g,  a’ j 

which  is  precisely  the  diatonic  scale  of  the  Greeks.  We 
are  ignorant  upon  what  principles  they  had  formed  this 
scale  j  but  it  may  be  sensibly  perceived,  that  that  series 
arises  from  the  bass  G,  C,  G,  C,  F,  C,  F and  that 
of  consequence  this  bass  is  justly  cMcA  Junc/amental,  as 
being  tlie  real  primitive  modulation,  that  which  conducts 
the  ear,  and  which  it  feels  to  be  implied  in  the  diatonic 
modulation,  B,  ‘c,  d,  e,  f,  g,  a’  (.\). 

46.  We  shall  be  still  more  convinced  of  tliis  truth 
by  the  following  remarks. 


and.‘f’  form  between  themselves  a  third  minor,  which 
is  not  so  perfectly  true  as  that  between  ‘e’  and  ‘g’  (y). 
Nevertheless,  this  alteration  in  the  third  minor  between 
‘d’  and  ‘f’  gives  the  car  no  pain,  because  that  ‘d’  and  that 
4’  which  do  not  form  between  theipsclves  a  true  tliird 
minor,  form,  each  in  particular,  consonances  perfectly 
just  with  tlie  sounds  in  the  fundamental  bass  which  cor¬ 
respond  with  them  :  for  ‘d’  in  the  scale  is  tlie  true  fiftli 
of  G,  which  answers  to  it  in  the  fundamental  bass;  and 
4’  In  the  scale  is  the  true  octave  of  F,  which  answers 
to  it  in  the  same  bass. 

47.  If,  therefore,  these  sounds  In  the  scale  form  con¬ 
sonances  perfectly -true  with  the  notes  whicli  correspond 
to  them  in  the  fundamental  bass,  tlie  ear  gives  itself 
little  trouble  to  investigate  the  alterations  whicli  there 
may'  be  in  the  intervals  which  tlie.se  sounds  in  the  scale 
form  between  themselves.  Tins  is  a  new  proof  that 
the  fundamental  bass  is  the  genuine  guide  of  the  ear, 
and  the  true  origin  of  the  diatonic  scale. 

48.  Moieover,  this  diatonic  scale  includes  only  seven 
sounds,  and  goes  no  higher  than  ‘b’,  w'hich  would 
be  tlie  octave  of  tlie  first :  a  new  singularity,  for  which 
a  reason  may  be  given  by  the  principles  above  establish¬ 
ed. 
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the  use  of  the  word  phrase  wlien  transferred  from  language  to  that  art,  we  liave  thought  proper  to  Insert  tlie  defini¬ 
tion  of  Rousseau. 

A  phrase,  according  to  him,  is  in  melody  a  series  of  modulations,  or  in  harmony  a  succession  of  chords,  which 
form  without  Interruption  a  sense  more  or  less  complete,  and  which  terminates  in  a  repose  by  a  cadence  more  or 
less  perfect. 

(x)  Nothing  is  easier  than  to  find  in  tliis  scale  the'value  or  proportions  of  each  sound  with  relation  to  the  sound 
C,  which  w'c  call  i  ;  for  the  two  sounds  G  and  F  in  the  bass  are  J  and  y ;  from  whence  it  follows, 

1.  That  ‘c’  in  the  scale  is  the  octave  of  C  in  the  bass ;  that  is  to  say,  2. 

2.  That  ‘b’  is  the  tliird  major  of  G;  that  is  to  say  4  I  ('lote  <l)j  ^'h1  of  consequence  , 

3.  That  ‘d’  is  the  fifth  of  G  ;  that  is  to  say  -h  of  I,  and  of  consequence  ■§. 

4.  'J'hat  ‘e’  is  the  third  major  of  tlie  octave  of  C,  and  of  consequence  the  double  of  !•;  that  is  to  say,  4. 

3.  '1  hat  4’  is  the  double  octave  of  F  of  the  bass,  and  consequently  4* 

6.  'I  liat  ‘g’  of  the  scale  is  the  octave  of  G  of  the  bass,  and  consequently  3. 

7.  'I’liat  ‘a’  in  the  scale  is  the  third  major  of  4’  of  the  scale  ;  that  is  to  say,  4  of  4,  or  'y. 

Hence  then  will  result  the  following  table,  in  whicli  each  sound  has  its  numerical  value  above  or  below  it. 

Diatonic  f  y  2-4-443  '-f 

Scale.  \  E,  c,  d,  e,  f,  g,  a. 

Fundamental  y  G,  C,  G,  C,  F,  C,  F. 

Bass.  ^  -t 

And  if,  for  the  convenlency  of  calculation,  we  choose  to  call  the  sound  C  of  the  scale  i  ;  In  this  case 
we  have  only  to  divide  each  of  the  numbers  by  2,  which  represent  the  diatonic  scale,  and  we  shaft 
have 


»  s 

SIS 


I 


9  5  4 

'S'  W  T 


5 

T 


B,  c,  d,  c,  f,  g,  a. 

(y)  In  order  to  compare  ‘tf*  with  ‘f’,  we  need  only  compare  4  with  4?  the  relation  between  these  fractions  will 
be,  (note  c)  that  of  9  times  3  to  8  times  4 ;  that  is  to  say,  of  27  to  32 :  -the  third  minor,  then,  from  ‘d’  to  4'’,  is 
not  true ;  because  the  proportion  of  27  to  32  is  not  the  same  with  tliat  of  5  to  6,  these  two  proportions  being 
between  themselves  as  27  times  6  is  to  32  times  5,  that  is  to  say,  as  162  to  160,  or  as  the  halves  of  these  two 
numbers,  that  is  to  say,  as  8 1  to  80. 

M.  Rameau,  when  he  published,  in  1726,  his  New  theoretical  and  practical  System  of  Music,  had  not  as  yet 
tound  the  true  reason  of  the  alteration  in  the  consonance  which  is  between  41’  and  ‘f’,  and  of  the  little  attention 
winch  the  ear  pays  to  It.  For  he  pretends,  in  the  work,  now  quoted,  that  there  are  two  thirds  minor,  one  in  tlie 
proportion  of  5  to  6,  the  other  in  the  proportion  of  27  to  32.  But  the  opinion  which  he  has  afterwards  adopted-, 
seenis  muc|i  preferable.  In  reality,  the  genuine  third  minor,  is  that  which  is  produced  by  nature  between  ‘e’  and 
'g’j  in  the  continued  tone  of  those  sonorous  bodies  of  which  ‘e’  and  ‘g’  are  the  two  harmonics;  and  that  third  minor, 
which  Is  In  the  proportion  of  5  to  6,  is  likewise  that  which  takes  place  in  the  minor  mode,  and  not  that  third 
ixunor  which  is  false  and  difiPerent,  being  in  the  proportion  of  2740  32. 


Part  I.  M  U 

Theory  of  I”  reality,  in  order  that  the  sound  ‘b’  may  succeed 
.riarnKyiy  immediately  in  the  scale  to  the  sound  ‘a’,  it  is  necessary 
‘  *  that  the  note  ‘g’,  which  is  the  only  one  from  whence 

‘b’  as  a  harmonic  may  be  deduced,  should  immediately 
succeed  to  the  sound  ‘f’,  in  the  fundamental  bass,  which 
is  the  only  one  from  whence  ‘a’  can  be  harmonically  de¬ 
duced.  Now,  the  diatonic  succession  from  F  to  G 
cannot  be  admitted  in  the  fundamental  bass,  according 
to  wbat  we  have  remarked  (art.  36.).  The  sounds  ‘a’ 
and  ‘b’,  then,  cannot  immediately  succeed  one  another 
in  the  scale  :  we  shall  see  in  tlie  sequel  why  this  Is  not 


the  case  In  the  series  ‘c,  d,  e,  f,  g, 
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begins  upon  C  j  whereas  the  scale  in  qitestion  here  be¬ 
gins  upon  B. 

49.  The  Greeks  likewise,  to  form  an  entire  octave, 
added  below  the  first  B  the  note  A,  wbieb  they  di¬ 
stinguished  and  separated  from  the  rest  ot  the  scale, 
which  for  that  reason  they  called  prostiimbanomene, 

is  to  say,  a  string  or  note  subadded  to  the  scale,  and 
put  before  B  to  form  the  entire  octave. 

50.  The  diatonic  scale  B,  ‘e,  d,  e,  f,  g,  a’,  is  composed 
of  two  tetracliords,  that  is  to  say,  of  two  diatonic  scales, 
each  consisting  of  four  sounds,  B,  ‘c,  d,  e’,  and  ‘c,  f, 
g,  a’.  These  two  tetrachords  are  exactly  similar;  for 
from  ‘e’  to  ‘f’  there  is  the  same  interval  as  from  B 
to  ‘t’,  from  ‘f’  to  ‘g’  the  same  as  from  ‘c’  to  ‘d’,  from 
‘g’  to  ‘a’  the  same  as  from  ‘d’  to  ‘e’  (z)  ;  this  is  the 
reason  why  the  Greeks  distinguished  these  two  tetra¬ 
chords  ;  yet  they  joined  them  by  the  note  ‘a’  which  is 
common  to  both,  and  which  gave  them  the  name  of 
conjunctive  tetrachords. 

51.  Moreover,  the  intervals  between  any  two  sounds, 
taken  in  each  tetrachord  in  particular,  are  precisely 
true  ;  thus,  in  the  first  tetrachord,  the  intervals  of  C  ‘e’, 
and  B  ‘d’,  are  thirds,  the  one  major  and  the  other  mi¬ 
nor,  exactly  true,  as  well  as  the  fourth  B  ‘e’  (aa);  it  is 
the  same  thing  Avith  the  tetrachord  ‘e,  f,  g,  a’,  since  this 
tetrachord  is  exactly  like  the  former, 

52.  But  the  case  Is  not  the  same  when  rve  compare 
tivo  sounds  taken  each  from  a  different  tetrachord  ;  for 
Ave  have  already  seen,  that  the  note  ‘d’  in  the  first  tetra¬ 
chord  forms  Avith  the.  note  ‘f’  in  the  second  a  third  mir 
nor,  Avhich  is  not  true.  In  like  manner  it  Avill  be 


s  I  C.  5‘7 

found,  that  the  fifth  from  ‘d’  to  ‘a’  is  not  exactly  true.  Theory  of 
Avhich  is  evident;  for  the  third' major  from  ‘f’  to  ‘a’  i.s  Harmony.^ 
true,  and  the  third  minor  from  ‘d’  to  ‘f’  Is  not  so  ;  noAV, 
in  order  to  form  a  true  fifth,  n  third  major  and 
third  minor,  Avhich  are  both  exactly  true,  are  neces- 
saiy. 

53.  From  thence  it  folloAvs,  that  every  consonance '^"othcr 
is  absolutely  perfect  in  each  tetrachord  taken  by 

self;  but  that  there  is  some  alteration  in  passing  from 
one  tetrachord  to  the  other.  This  is  a  ncAV  rea- scale  into 
son  for  distinguishing  the  scale  into  these  tAVo  tetra-  t"'o  tetra¬ 
chords.  chords. 

54.  It  may  be  ascertained  by  calculation,  that  in  the  The  source 

tetrachord  B,  ‘c’,  d,  e’,  the  interval,  or  the  tone  from  , 

‘d’  to  ‘e’,  IS  a  little  less  tlian  the  interval  or  tone  i«om 

‘c’  to  ‘d’  (eb).  In  the  same  manner,  in  the  second  te- vesiigated. 
tracliord  ‘e,  f,  g,  a’,  which  is,  as  Ave  have  proved,  per- 


‘g  to  ‘a  IS  a 
It  is  for  this 


fcctly  similar  to  the  first,  the  note  from 

little  less  than  the  note  from  ‘1’  to  ‘g’. 

reason  that  they  distinguish  tAAm  kinds  of  tones  ;  the 

greater  tone  as  from  ‘c’  to  ‘d’,  from  ‘f’  to  ‘g’,  &c  ;  Greater 

and  the  lesser +,  from  ‘d’  to  ‘e\  from  ‘g’  to  ‘a’,  &c.  t®"®-  *Sec 

'  ’  >  b  »  Interval. 

SSOIT 

Chap.  VI.  The  formation  of  the  Diatonic  Scale  among 

the  AiodernSt  or  the  ordmary  Gaminut.  ^  See  Inter. 

55.  We  have  just  shoAvn  in  the  preceding  chapter.  The  mo- 
how  the  scale  of  the  Greeks  Is  formed,  B,  ‘c,  d,  c,  g,  a’, 
by  means  of  a  fundamental  bass  composed  of  three 
sounds  only,  F,  C,  G  ;  hut  to  form  the  scale  ‘c,  d,  e, 
t'l  Avliicli  Ave  use  at  present,  Ave  must  ncccs- 
.sarily  add  to  the  fundamontal  bass  the  note  I),  ■  .  form, 

Avith  these  four  snuntLs  F,  C,  G,  D,  the  lolloiviiig  Inn- 
damental  bass  : 

C,  G,  C,  F,  C ,  G,  D,  G,  C ; 
from  whence  aa'c  deduce  the  modulation  or  scale 
‘c,  d,  e,  f,  g,  a,  h,’  r. 

In  effect  (cc),  ‘c’  in  the  scale  belongs  to  the  harmoriV 
of  C  Avhich  corresponds  with  it  in  the  bass;  ‘d’,  Avhieli 
is  the  second  note  in  the  gammut,  is  included  in  the 
harmony  of  G,  the  second  note  of  the  bass  ;  ‘c’  the 
third  note  of  the  gammut,  is  a  natural  harmonic  of  C, 
which  is  the  third  sound  in  the  btiss,  &c. 

56.  Hence 


Sec  ScaU\ 


(z)  The  proportion  of  B  to  ‘c’  is  as  I  |  to  i,  that  is  to  say  as  15  to  16  ;  that  between  ‘t’  and  ‘f’  is  as  4  to  4, 
that  is  to  say  (note  d),  as  5  times  3  to  4  times  4,  or  as  15  to  16  ;  these  tAvo  proportions  then  are  equal.  In  the 
same  manner,  the  proportion  ot  ‘c’  to  ‘d’  is  as  i  to  or  as  8  to  9;  that  hetAveen  ‘f’  anil  ‘g’  is  as  4  to  ;  that  is 
to  say  (note  (i),  as  8  to  9.  'I'lie  proportion  of  ‘e’  to  ‘c’  is  as  4  to  i,  or  as  j  to  4  ;  that  between  ‘1’  and  bi’  i.s 
as  4  T*  OE  5  to  4  :  the  proportions  here  then  are  likewise  equal. 

(aa)  The  proportion  of  ‘e’  to  ‘c’  is  as  4  to  i,  or  as  5  to  4,  AvliicIi  is  a  true  third  major;  that  from  ‘d’  to  ‘h*  k 
as  §  to  44  ;  that  is  to  say,  as  9  times  16  to  15  times  8,  or  as  9  times  2  to  15,  or  as  6  to  5.  In  like  manner  we 
shall  find,  that  the  proportion  of ‘c’  to  ‘h’  is  as  4  to  44  i  that  is  to  say,  as  j  times  16  to  15  times  4,  or  as  4  to  3. 
which  is  a  true  fourth. 

(bb)  The  proportion  of  ‘d’  to  ‘c’  is  as  |  to  i,  or  as  9  to  8  ;  that  of ‘c’  to  ‘d’  is  as  j  to  that  is  to  say,  ns  4^ 
to  36,  or  as  10  to  9  :  noAV  is  lei>s  removed  from- unity  than  |  ;  the  interval  then  from  ‘d’  to  ‘e’  is  a  little  less 
than  that  from  ‘c’  to  ‘ff’. 

If  any  one  Avonld  Avish  to  know  the  proportion  Avhich  bear  to  ■§,  he  aviII  find  (note  tt)  that  it  is  as  8  tirne^ 
10  to  9  times  9,  that  Is  to  say,  as  80  to  81.  Thus  the  proportion  of  a  lesser  to  a  greater  tone  is  as  80  to  8l  ; 
this  difference  betAveen  the  griatcr  and  lesser  tone  is  what  the  Greeks  called  a  comma. 

We  may  remark,  that  this  difference  of  a  comma  is  found  betAveen  the  third  minor  when  true  and  harmonical, 
and  the  same  chord  Avlien  it  suffers  alteration  ‘d’,  ‘f’,  of  Avhich  we  have  taken  notice  in  the  scale  (note  y)  ;  fur 
we  have  seen,  that  this  third  minor  thus  altcreil  is  in  the  proportion  of  80, to  81  with  the  true  third  minor. 

(cr.)  The  values  or  estimates  of  the  notes  slualJ  be  the  same  in  this  as  In  the  former  ‘cale,  excepting  only  the 

tone 
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56.  Hence  it  follows,  tliat  the  diatonic  scale  of  the 
Greeks  is,  at  least  in  some  respects,  more  simple  than 
since  the  scale  of  the  Greeks  (chap,  v.)  may 
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be  formed  alone  from  the  mode  proper  to  C  j  whereas 
ours  is  originally  and  primitively  formed,  not  only  from 
the  mode  of  C  (F,  C,  Gl,  but  likewise  from  the  mode 
ofG,  (C,  G,  D). 

It  will  likewise  appear,  that  this  last  scale  consists  of 
two  parts  j  of  which  the  one,  ‘c,  d,  e,  f,  g’  is  in  the 
mode  of  C  j  and  the  other,  ‘  g,  a,  b,’  c  in  that  of  G. 

57.  For  tliis  reason  the  note  ‘g’  is  twice  repeated  in 
immediate  succession  in  this  scale  ;  once  as  the  fifth  of 
C,  which  corresponds  with  it  in  the  fundamental  bass  j 
and  again  as  the  octave  of  G,  which  immediately  fol- 
low’S  G  in  the  same  bass.  These  two  consecutive  ‘g’s’ 
are  otherwise  in  perfect  unison.  For  this  reason  we 
sing  only  one  of  them  when  we  modulate  the  scale  ‘c, 
d,  e,  f,  g,  a,  b,’  c  ;  but  this  does  not  prevent  us  from 
employing  a  pause  or  repose,  expressed  or  understood, 
after  the  sound  ‘f’.  There  is  no  person  who  does  not 
perceive  this  whilst  he  himself  sings  the  scale. 

58.  The  scale  of  the  moderns,  then,  may  be  consi¬ 
dered  as  consisting  of  two  tetrachords,  disjunctive  in¬ 
deed,  but  perfectly  similar  one  to  the  other,  ‘c,  d,  e,  f’, 
and  ‘g,  a,  b,  c,’  one  in  the  mode  of  C,  the  other  in  that 
of  G.  We  shall  see  in  the  sequel,  by  what  artifice  one 
may  cause  the  scale  ‘c,  d,  e,  f,  g,  a,  b,  c,’  to  be  regarded 
as  belonging  to  the  mode  of  C  alone.  For  this  pur¬ 
pose  it  is  necessary  to  make  some  changes  in  the  fun¬ 
damental  bass,  which  we  have  already  assigned  :  but 
this  shall  be  explained  at  large  in  chap.  xiii. 

59.  The  introduction  of  the  mode  proper  to  G  in 
the  fundamental  bass  has  this  happy  effect,  that  the 
notes  ‘f,  g,  a,  b,’  may  immediately  succeed  each  other  in 
ascending  the  scale,  which  cannot  take  place  (art.  48.) 
in  the  diatonic  series  of  the  Greeks,  because  that  series 
is  formed  from  the  mode  of  C  alone.  Whence  it 
follows ; 


SIC. 

1.  That  we  change  the  mode  at  every  time  when 
we  modulate  three  whole  tones  in  succession. 

2.  That  if  these  three  tunes  are  sung  in  succession  in 
the  scale  ‘c,  d,  e,  f,  g,  a,  b,’  r,  this  cannot  be  done  but 
by  the  assistance  of  a  .pause  expressed  or  understood  af¬ 
ter  the  note  ‘f’  j  insomuch,  that  the  three  tones  ‘fg,’  ‘  ga’, 

‘ab’,  are  supposed  to  belong  to  two  different  tetra¬ 
chords. 

60.  It  ought  not  then  any  longer  to  surprise  us.  Change  oi 

that  we  feel  some  difficulty  whilst  we  ascend  the  scale 

-  .  ...  cause  of  to 


in  singing  three  tones  in  succession,  because  this  is  digjcujty  j 
impracticable  without  changing  the  mode  }  and  if  one  singing 
jtauses  in  the  same  mode,  the  fourth  sound  above  the  three  con- 
first  note  will  never  be  higher  than  a  semitone  above  ^ecutive 
that  which  immediately  precedes  it  j  as  may  be  seen  by 
‘c,  d,  e,  f,’  and  by  ‘g,  a,  b,’  c,  where  there  is  no  more  “ 
than  a  semitone  between  ‘e  and  f ’,  and  between  ‘b’ 
and  c. 

61.  We  may  likewise  observe  in  the  scale ‘c,d,  e,  f’.  Intervals. 


that  the  third  minor  from  ‘d’  to  ‘f’,  is  not  true,  for  the 


reasons  which  have  been  already  given  (art.  49.).  It 


is  the  same  case  with  the  third  minor  from  ‘a’  to  c,  and  fonn  true 


with  the  third  major  from  ‘f’  to  ‘a’  ;  but  each  of  these  consonaa- 
sounds  forms  otherwise  consonances  perfectly  true, 
with  their  corresponding  sounds  in  the  fundamental 

_  bass. 

6  2.  The  thirds  ‘a’,  r,  ‘f  a’,  which  were  true  in  the  former 
scale,  are  false  in  this  j  because  in  the  former  scale  ‘a* 
was  the  third  of  ‘F,  and  here  it  is  the  fifth  of  D,  which 
corresponds  with  it  in  the  fundamental  bass. 

63.  Thus  it  appears,  that  the  .scale  of  the  Greeks  Fewer  al- 
contains  fewer  consonances  that  are  altered  than  ours  tered  con. 
(dd)  j  and  this  likewise  happens  from  the  introduc-?®”®"*^®* 
tion  of  the  mode  of  G  into  the  fundamental  basQ^.^^^ 
(EE). 

scale  than 

e  see  likewise  that  the  value  of  ‘a’  in  the  diatonic  in  ours, 
scale,  a  value  which  authors  have  been  divided  in  ascer¬ 
taining,  solely  depends  upon  the  fundamental  bass,  and 

that 


tone  ‘a’  *,  for  ‘d’  being  represented  by  f,  its  fifth  will  be  expressed  by  xj  j  so  that  the  scale  will  be  numerically 
signified  thus ; 

t9S43i7iJ- 

^  F  7  T  -y  r  -6  2 

c,  d,  e,  f,  g,  a,  h,  c, 

here  you  may  see,  that  the  note  ‘a’  of  this  scale  is  different  from  that  in  the  scale  of  the  Greeks ;  and  that  the 
‘a’  in  the  modein  series  stands  in  proportion  to  that  of  the  Greeks  as  to  that  is  to  say,  as  81  to  805  these 
two  ‘a’s’  then  will  likewise  differ  by  a  comma. 

(dd)  In  the  scale  of  the  Greeks,  the  note  ‘a’  being  a  third  from  ‘f’,  there  is  an  altered  fifth  between  ‘a’  and  ‘d’ ; 
hut  in  ours,  ‘a’  being  a  fifth  to  ‘d’,  produces  two  altered  thirds,  ‘f  a’  and  ‘a’  c  ;  and  likewise  a  fifth  altered,  ‘a’  e 
as  we  shall  sec  in  the  following  chapter.  Thus  there  are  in  our  scale  two  Intervals  more  than  in  the  scale  of  the 
Greeks  which  suffer  alteration. 

(ee)  But  here  it  may  be  with  some  colour  objected  :  The  scale  of  the  Greeks,  it  may  be  said,  has  a  fundamen¬ 
tal  bass  more  simple  than  ours ;  and,  besides,  in  it  there  are  fewer  chords  which  will  not  be  found  exactly  true : 
why  then,  notwithstanding  this,  does  ours  appear  more  easy  to  be  sung  than  that  of  the  Greeks  ?  The  Grecian 
.scale  begins  with  a  semitone,  wliereas  the  intonation  prompted  by  nature  seems  to  impel  us  to  rise  by  a  full  tone 
at  once.  This  objection  may  be  thus  answered.  The  scale  of  the  Greeks  is  indeed  better  disposed  than  ours  for 
the  simplicity  of  the  bass,  but  the  arrangement  of  ours  is  more  suitable  to  natural  intonation.  Our  scale  commen¬ 
ces  by  the  fundamental  sound  c,  and  it  is  in  reality  from  that  sound  that  we  ought  to  begin  j  it  is  from  this  that 
all  the  others  naturally  arise,  and  upon  this  that  they  depend  j  nay,  if  we  speak  so,  in  this  they  are  included  ; 
on  the  contrary,  neither  the  scale  of  the  Greeks,  nor  its  fundamental  bass,  commences  witli  C  j  but  it  is  from 
this  C  that  we  must  depart,  in  order  to  regulate  our  intonation,  whether  in  rising  or  descending;  now,  in  as¬ 
cending  from  ‘c’,  the  intonation,  even  of  the  Greek  scale,  gives  the  series  ‘c,  d,  e,  f,  g,  a’ :  and  so  true  is  it  that 
the  fundamental  sound  C  is  here  the  genuine  guide  of  the  ear,  that  if,  before  we  modulate  the  soujid  ‘c’,  we 

should 
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Theory  of  that  it  must  be  difFerent  .according  as  the  note  ‘a’  has 
Harmony,  ‘f  ’  or  ‘d’  for  its  bass.  See  the  note  (cc). 

-I 

Chap.  VII.  Of  T^emper ament. 

Tempera-  54.  The  alterations  which  we  iiave  observed  in  the 
ment,  why  intervals  between  particular  sounds  of  the  diatonic  scale, 
naturally  lead  us  to  speak  of  temperament.  To  give  a 
clear  idea  of  this,  and  to  I'cnder  the  necessity  of  it  pal¬ 
pable,  let  us  suppose  that  we  have  before  us  an  instru¬ 
ment  with  keys,  a  harpsicord,  for  instance,  consisting 
of  several  octaves  or  scales,  of  which  each  includes  its 
twelve  semitones. 

ate  ilj.  6.  Let  us  choose  in  that  h.arpsicord  one  of  the  strings 
which  will  sound  the  note  C,  and  let  us  tunc  the  string 
G  to  a  perfect  fifth  wltli  C  in  ascending  j  let  us  after¬ 
wards  tune  to  a  perfect  fiftli  with  this  G  the  ‘d’  which  is 
above  it;  we  shall  evidently  perceive  that  this  ‘d’  will 
be  in  the  scale  above  that  from  which  we  set  out  :  but 
it  is  also  evident  that  this  ‘d’  must  have  in  the  scale  a  D 
which  corresponds  with  it,  and  which  must  be  tuned  a 
true  octave  below  ‘d’  ;  and  between  ‘d’  and  G  there 
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should  be  the  interval  of  a  fifth  ;  so  that  the  D  in  the  Theoiw  of 
first  scale  will  be  a  true  fourth  below  the  G  of  the  same  Harmony, 
scale.  We  may  afterwards  tune  the  note  A  of  the  first 
scale  to  a  just  fifth  with  this  last  D  ;  tlien  the  note  ‘e’ 
in  the  highest  scale  to  a  true  fifth  with  this  new  A,  and 
in  consequence  the  E  in  tlje  first  scale  to  a  true  fourth 
beneath  this  same  A  :  Having  finished  this  operation, 
it  will  be  found  that  the  last  E,  thus  tuned,  will  by  no 
means  lorm  a  just  third  major  from  the  sound  C  (ff)  : 
that  is  to  say,  that  it  is  impossible  for  E  to  constitute 
at  the  same  time  the  third  major  of  C  and  the  true  fifth 
of  A ;  or,  what  is  the  same  thing,  the  true  fourth  of  A 
in  descending. 

65.  If,  after  having  successively  and  .alternately  tuned 
the  strings  C,  G,  ‘d’,  A,  E,  in  perfect  fifths  and  fourths 
one  from  the  other,  we  continue  to  tune  successively  by 
true  fifths  and  fourths  the  strings  E,  B,  F){<,  €)$:,  G)J:, 

‘d^’,  E!i^,  B$  ;  we  shall  find,  that,  though  R)^;,  being 
a  semitone  higher  than  the  natural  note,  should  be  equi¬ 
valent  to  ‘c’  natural,  it  will  by  no  means  form  a  just  oc¬ 
tave  to  the  first  C  in  the  scale,  hut  be  considerably 
higher  (gg)  ;  yet  this  B)i|(  upon  the  haiqtsichord  ought 

not 


sliould  attempt  to  rise  to  it  by  that  note  in  the  scale  which  is  most  immediately  contiguous,  we  cannot  reach 

it  but  by  the  note  B,  and  by  tlie  semitone  from  B  to  ‘c’.  Now  to  make  a  transition  from  B  to  ‘c’,  by  this  se¬ 

mitone,  the  ear  must  ot  necessity  be  predisposed  for  that  modulation,  and  consequently  preoccupied  with  the 
mode  of  C :  if  this  were  not  the  case,  we  should  naturally  rise  from  B  to  and  by  this  operation  pass  into  an- 
(fther  mode. 

(ff)  Ihe  A  considered  as  the  fifth  of  D  is  and  the  fourth  beneath  this  A  will  constitute  ^  of  that  is  to 
5  then  shall  be  the  value  of  E,  considered  as  a  true  fourth  from  A  in'descending  :  now  E,  considered 
as  the  third  major  of  the  sound  C,  is  j,  or  :  these  two  E’s  then  are  between  themselves  in  the  proportion  of 

81  to  80  ;  thus  it  is  impossible  that  E  shouUl  be  at  the  same  time  a  perfect  third  major  from  C,  and  a  true  fourth 

beneath  B. 

(gg)  In  effect,  if  you  thus  alternately  tune  the  fifth  above  and  the  fourth  below,  in  the  same  octave,  you  may 
here  see  what  will  be  the  process  of  your  operation. 

C,  G,  a  fifth  ;  D  a  fourth ;  A  a  fifth  ;  E  a  fourth  ;  B  a  fifth ;  a  fourth  ;  a  fifth  ;  a  fourth  :  ‘d/jf:’  a 
fifth  •,  Atjjt  a  fourth  ;  or  ‘f !]’  a  fifth  ;  B)jiC  a  fourth  ;  now  it  will  be  found,  by  a  very  easy  computation,  that 

the  first  C  being  represented  by  i,  G  shall  be  4,  I)  |,  A  E  2  *,  &c.  and  so  of  the  rest  till  you  arrive  at 
which  will  be  found  T-s-rrai-  This  fraction  is  evidently  greater  than  the  number  2,  which  expresses  the 
perfect  octave  c  to  its  correspondent  C  :  and  the  octave  lielow  B)J:  would  be  one  half  of  the  same  fraction,  that 
is  to  say  which  is  evidently  greater  than  C  represented  by  unity.  This  last  fraction  ay  is  compo¬ 

sed  of  two  numbers  ;  the  numerator  of  the  fraction  is  nothing  else  but  the  number  3  multiplied  1 1  times  in  suc¬ 
cession  by  itself,  and  the  denominator  is  the  number  2  multiplied  18  times  in  succession  by  Itself.  Now  it  is  evi¬ 
dent,  that  this  fraction  which  expresses  the  value  of  B)J:,  is  not  equal  to  the  unity  wliich  expresses  the  value  of 
the  sound  C,  though  upon  tiie  harpsichord,  B  ^  and  C  are  identical.  This  fraction  rises  above  unity  by 
TriTyyj  hs  say,  by  about -rV ;  and  this  dillcrence  was  called  the  of  Pyt/iagoras.  It  is  jialpable 

that  this  comma  is  much  more  considerable  than  that  which  we  have  already  mentioned  (note  Bb),  and  which  is 

onlvyV- 

44  e  have  already  proved  that  the  series  of  fifths  produces  a  ‘c’  dilTerent  from  B)ji(,  the  series  of  thirds  major  gives 
another  still  more  different.  For,  let  us  suppose  this  series  of  thirds,  C,  E,  G*,  B)SC,  we  shall  have  E  equal  to 
y,  CitjC  to  '  and  B  to  'jV  >  whose  octave  below  is  4-4-^  ;  from  whence  it  appears,  that  this  last  B  is  less  than 
unity  (that  is  to  say  than  C),  by  -ri-g,  or  by  77,  or  near  it  :  A  new  comma,  much  greater  than  the  preceding, 
and  which  the  Greeks  have  called  (ipotome  major. 

It  may  be  observed,  that  this  B)ji(,  deduced  from  the  scries  of  thirds,  is  to  the  BJjt  deduced  from  the  series  of 
fifths,  as  T^T-yy  •  tliat  is  to  say,  in  multijilying  by  924288,  as  125  multiplied  by  4096  is  to  531441, 

or  as  51200  to  531441,  that  is  to  say,  nearly  as  26  is  to  27  :  iVom  whence  it  may  lie  seen,  that  these  two  B’s'jC 
are  very  considerably  different  one  from  the  other,  and  even  sufricienlly  different  to  make  the  ear  sensible  of 
it  ;  because  the  dillcrence  consists  almost  ot  a  minor  semitone,  whose  value,  as  will  afterwards  be  seen  (art.  139.), 


IS  iy 


Moreover,  if,  after  having  found  the  G;)^  equal  to  -Jy,  we  then  tune  by  fifths  and  by  fourths,  G)!<,  ‘d#’,  .4#, 
H)i(  as  we  have  done  with  respect  to  the  first  series  of  fifths,  wc  find  that  the  B#  must  be  4®yy  ;  its  differ- 
rence,  then,  from  unity,  or,  in  other  words,  from  (  ,  is  yy-Jy,  that  is  to  say,  about  ;  a  comma  still  less  than 
any  of  the  preceding,  and  which  the  Greeks  have  called  apotome  minor. 
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not  to  be  different  from  the  octave  above  C:  for  every 
and  every  ‘c’  is  the  same  sound,  since  the  octave 
or  the  scale  only  consists  of  twelve  semitones. 

66.  From  thence  it  necessarily  follows,  i.  That  it  is 
impossible  that  all  the  octaves  and  all  the  fifths  should 
be  just  at  the  same  time,  particularly  in  instruments 
which  have  keys,  where  no  intervals  less  than  a  semi¬ 
tone  are  admitted.  2.  That,  of  consequence,  if  the 
fifths  are  justly  tuned,  some  alteration  must  he  made  in 
the  octaves  •,  now  the  sympathy  or  sound  which  sub- 
s’ists  between  any  note  and  its  octave,  does  not  permit 
113  to  make  such  an  alteration  ;  this  perfect  coalescence 
of  sound  is  the  cause  why  the  octave  should  serve  as  li¬ 
mits  to  the  other  intervals,  and  that  all  thcyiiotcs  which 
rise  above  or  fall  below  the  ordinary  scale,  are  no  more 
than  replications,  i.  e.  repetitions,  of  all  that  have  gone 
before  them.  For  this  reason,  if  the  octave  were  al¬ 
tered,  there  could  be  no  longer  any  fixed  point  either  in 
harmony  or  melody.  It  is  then  absolutely  necessary  to 
tunc  the  ‘c’  or  in  a  just  octave  with  the  first-,  from 
whence  it  follows,  that,  in  the  progression  of  fifths,  or, 
what  is  the  same  thing,  in  the  alternate  series  of  fifths 
and  fourths,  C,  G,  D,  A,  E,  B,  F)Jt,  C)i(,  G)5(,  ‘d)5;’, 
A:^:,  ‘elj^’,  B)j:,  it  is  necessary  that  all  the  fifths  should 
he  altered,  or  at  least  some  of  them.  Now,  since  there 
is  no  reason  why  one  should  rather  be  altered  than  an¬ 
other,  it  follows,  that  we  ought  to  alter  them  all  equal¬ 
ly.  By  these  means,  as  the  alteration  is  made  to  in¬ 
fluence  all  the  fifths,  it  will  be  in  each  of  them  almost 
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imperceptible  j  and  thus  the  fifth,  which,  after  the  oc-  Theory  i 
tave,  is  the  most  perfect  of  all  consonances,  and  which  Harmon 
we  are  under  the  necessity  of  altering,  must  only  be  al- 
tered  in  the  least  degree  possible. 

67.  It  is  true,  that  the  thirds  will  be  a  little  harsh: 
but  as  the  interval  of  sounds  which  constitutes  the 
third,  produces  a  less  perfect  coalescence  than  that  of 
the  fifth,  it  is  necessary-,  says  M,  Rameau,  to  sacrifice 
the  justice  of  that  chord  to  the  perfection  of  the  fifth  y 
for  the  more  perfect  a  chord  is  in  its  own  nature,  the 
more  displeasing  to  the  car  is  any  alteration  which  can 
be  made  in  it.  In  the  octave  the  least  alteration  is  in¬ 
supportable. 

68.  This  change  in  the  intervals  of  instruments  [jg 
which  have,  or  even  which  have  not,  keys,  is  that  which  tiou. 
we  call  iemperament. 

69.  It  results  then  from  all  that  we  have  now  said,  principle 
that  the  theory  of  temperament  may  be  reduced  to  whence! 
this  question. — Tlie  alternate  succession  of  fifths  andthcon  rai 
fourtlis  having  been  given,  (art.  66.),  in  which  B))SC 

or  C  is  not  the  true  octave  of  the  first  C  5  it  is  propo¬ 
sed  to  alter  all  the  fifths  equally,  in  such  a  manner  that 
the  two  C’s  may  be  in  a  perfect  octave  the  one  to  the 
other. 

70.  For  a  solution  of  this  question,  w-e  must  begin  Practical 
with  tuning  the  two  C’s  in  a  perfect  octave  the  one  to  directions 
the  other;  in  consequence  of  which,  we  will  render 

the  semitones  which  compose  the  octave  as  equal  as 
possible.  By  this  means  (hh)  the  alteration  made  in 

eaou 


In  a  word,  if,  after  having  found  E  equal  to  \  in  the  progression  of  thirds,  we  then  tunc  by  fifths  and  fourths 
E,  B,  F«,  C«!,  &c.  we  shall  arrive  at  a  new  B^,  which  shall  be  will  not  difler  from  unity 

fiut  by  about  which  is  the  last  and  smallest  of  all  the  commas  ;  but  it  must  be  observed,  that,  in  this  case, 

the  thirds  major  from  E  to  G*,  from  G^  to  Bijt,  01  C,  See.  are  extremely  false,  and  greatly  altered. 

''nil)  All  tiie  semitones  being  equal  in  the  temperament  proposed  by  M.  Rameau,  it  follows,  that  the  twelve  se¬ 
mitones  C,  D,  DijS;;,  E,  ElJi:,  &c.  shall  form  a  continued  gcometric.al  progression  ;  that  is  to  say,  a  senes  in 
which  C  shall  be  to  C)ji(  ia  the  same  proportion  as  to  D,  -as  D  to  Dlj!,  &c.  and  so  of  the  rest. 

^J'hcse  tw'elves  semitones  arc  formed  by-  a  scries  of  thirteen  sounds,  of  which  C  and  its  octave  c  are  the  first  and 
last.  Thus  to  find  by  computation  the  value  of  each  sound  in  the  temperament,  which  is  the  present-object  of 
our  speculations,  our  scrutiny  is  limited  to  the  investigation  of  eleven  other  numbers  between  I  and  2  tvhich  may 
form  with  the  i  and  the  2  a  continued  geometrical  progression. 

However  little  any  one  is  practised  in  calculation,  he  will  easily  find  each  of  these  numbers,  or  at  least  a  num¬ 
ber  approaching  to  its  value.  These  are  the  characters  by  which  they  may  be  expressed,  which  mathematicians 
will  easily  understand,  and  which  others  may  neglect.  ^ 


C 


t  3 

V  2 
A 


1) 

I  2 

\'2' 


V/2‘ 


m 

B 
1  1 

V" 


1  2 


X  2 
13 


F 

X  3 

^2' 


Tt 

I  2 

V2« 


G 

X  2 

v/2’ 


^2® 


V 


It  is  obvious,  that  in  this  temperament  all  the  fifths  are  equally  altered.  One  may  likewise  prove,  that  the  al¬ 
teration  of  each  in  particular  is  very  inconsiderable ;  for  it  will  be  found,  for  instance,  that  the  fifth  from  C  to  G, 
which  should  be  4,  ought  to  be  diminished  by  about  of  Vt  i  ^0  say,  by  ^  quantity  almost  incon- 

1  civably  small.  ^  •  r  r  c  • 

It  is  true,  that  the  thirds  major  will  be  a  little  more  altered  ;  for  the  third  major  from  C  to  1'.,  for  instance, 
shall  be  Increased  in  its  interval  by  about -r4o  •  it  is  better,  according  to  M.  Rameau,  that  tbe  alteration 
should  fall  upon  the  third  than  upon  the  fifth,  which  after  the  octave  is  the  most  perfect  chord,  and  from  the  per¬ 
fection  of  which  we  ought  never  to  degenerate  but  as  little  as  possible. 

lie.^idcs,  it  has  appeared  from  tlic  series  ot  thirds  major  C,  J-,  that  tliis  last  BjjC  is  very  dinerent  fiom 

‘c’  (note  GG)  ;  from  whence  it  follows,  that  it  we  would  tune  this  B^  in  unison  with  the  octave  ot  C,  and  ulter 
at  the  same  time  each  of  the  thirds  major  by  a  degree  as  small  as  possible,  they  must  all  be  equally  altered.  Oii.s 
is  what  occurred  in  the  temperament  which  we  propose  ;  and  if  in  it  the  third  be  more  alteicd  than  the  f'hh, 
a  consequence  of  the  difference  which  we  find  between  the  degrees  of  perfection  in  these  inteivals;  a  diflciciice 
with  which,  if  we  may  speak  so,  the  temperament  proposed  conforms  itself.  'Oius  this  diversity  of  alteration  i^ 
iSither  advantageous  than  inconvenient.  4 


P.irt  T.  IVI  U  S 

Thcon-  of  Pi'cli  fiftfi  will  be  very  consulerable,  but  equal  in  all  of 
HHrmony.  them. 

’  “  yr.  Tn  this  then,  the  tlieory  of  temperament  con- 

melho'd^of  '‘’*‘*^*  '  would  be  difficult  in  practice  to  tune  a 

tempera-  harpsichord  ' or  organ  by  thus  rendering  all  the  senii- 
meiit  pro-  tones  equal,  M.  Kameau,  in  his  Qeneration  Harmoniqitc, 
posed.  I, as  furnished  us  witli  the  following  method,  to  alter  all 

the  fifths  as  equally  as  possible. 

72.  Take  any  key  of  the  harpsichord  which  you 
please  ;  but  let  it  be  towards  the  middle  of  the  instru¬ 
ment  ;  for  instance,  C  :  then  tune  the  note  G  a  fifth 
above  it,  at  first  with  as  much  accuracy  as  possible  ; 
this  yon  may  imperceptibly  diminish  :  tune  afterwards 
the  fifth  to  this  with  equal  accuracy,  and  diminish  it  in 
the  same  manner  ;  and  thus  proceed  from  one  fifth  to 
another  in  ascent :  and  as  the  ear  does  not  appreciate  so 
exactly  sounds  that  arc  extremely  sharp,  it  is  necessary, 
when  by  fifths  you  have  risen  to  notes  extremely  high, 
that  you  should  tune  in  the  most  perfect  manner  the  oc¬ 
tave  below  the  last  fifth  which  you  had  immediately 
VoL.  XIV.  Part  II. 
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formed  ;  then  yon  may  continue  always  in  the  same  Tbcor-  of 
manner  j  till  in  this  process  you  arrive  at  the  last  fifth  Ilunnony. 
from  to  B:^.,  which  should  of  themselves  he  in  — v™—' 

tune;  that  is  to  say,  they  ought  to  be  in  such  a  state, 
that  B;$!,  the  higliest  note  of  the  two  which  compose 
the  fifth,  may  be  identical  witli  the  sound  C,  with 
whicli  you  began,  or  at  least  the  octave  of  that  sound 
perfectly  just  :  it  will  Ire  necessary  tin  n  to  try  if  this 
C,  or  its  octave,  forms  a  just  fiftli  w’ith  the  last 
sound  or  F,  which  has  been  already  tuned.  If 
this  be  the  case,  we  may  be  certain  that  the  harp.-i 
chord  is  properly  tuned.  But  if  this  last  fifth  be 
not  true,  in  this  case  it  will  be  too  sharp,  and  it  is 
an  Indication  that  tire  other  fifths  have  been  too 
much  diminished,  or  at  least  some  of  them  ;  or  it  will 
he  too  flat,  and  consequently  discover  that  they  have 
not  been  sufficiently  diminished.  Wc  must  then  be¬ 
gin  and  proceed  as  formerly,  till  we  find  the  last  fifth 
in  tune  of  itself,  and  without  our  immediate  interposi¬ 
tion  (ii), 

3  U  By 


(n)  ^\e  have  only  to  acknowledge,  with  M.  Rameau,  that  this  temperament  is  far  remote  from  that 
which  is  now  in  pr  actice  :  it  may  here  be  seen  in  what  this  last  temperament  consists  as  applied  to  tlie  organ  01 
harpsichord.  They  begin  with  G  in  tire  middle  of  the  keys,  and  they  flatten  the  four  first  fifths  G,  J),  A,  E,  till 
they  form  a  true  third  major  from  E  to  C  ;  afterwards,  setting  out  from  this  E,  they  tune  the  fifths  B,  E)^:,  C)5(, 
hut  flattening  them  still  less  than  the  former,  so  that  may  almost  form  a  true  third  major  with  E. 
When  they  have  arrived  at  G:^,  they  stop;  they  resume  the  first  C,  and  tune  to  it  the  fifth  in  descending, 
then  the  fifth  Rtj,  &c.  and  they  heighten  a  little  all  the  fifths  till  they  have  arriwd  at  A^,  which  ought  to  he  the 
■same  with  the  G)j:  already  tuned. 

If,  in  the  temperament  connnonly  practised,  some  thirds  are  found  to  be  less  altered  than  In  that  prescribed  by 
M.  Kameau,  in  return,  the  fifths  In  the  first  temperament  are  much  more  false,  and  meny  thirds  are  likewise  so; 
insomuch,  that  upon  a  harpsichord  tuned  according  to  the  temperament  in  common  use,  there  are  five  oi'  six  modes 
which  the  ear  cannot  endure,  and  In  wdiich  it  is  impossible  to  execute  any  thing.  On  the  contrary,  in  the  tem¬ 
perament  suggested  by  INI.  Rameau,  all  the  modes  are  equally  perfect;  which  is  a  new  argument  in  its  favour, 
since  the  temperament  is  peculiarly  necessary  in  passing  from  one  mode  to  anotiter,  tvitlioiit  shocking  the  ear  ^ 
for  instance,  from  the  mode  of  C  to  that  of  G,  from  the  mode  of  G  to  that  of  D,  &c.  It  is  true,  that  tliis  uni¬ 
formity  of  modulation  will  to  the  greatest  number  of  musicians  appear  a  delect :  for  they  Imagine,  that,  by  tuning 
the  semitones  ot  the  scale  unequal,  they  give  each  of  the  modes  a  peculiar  character ;  so  that,  according  to  them, 
the  scale  of  C, 

C,  D,  E,  F,  G,  A,  R,  C, 

Is  not  perfectly  similar  to  the  gammut  or  diatonic  scale  of  the  mode  of  E, 

K,  G*,  A«,  B,  C»,  d^^:,  e, 

which  in  their  judgment,  renders  the  modes  of  C  and  E  proper  for  different  manners  of  expression.  But  af¬ 
ter  all  that  we  have  said  in  this  treatise  on  the  formation  of  diatonic  intervals,  every'  one  should  be  convinced, 
that,  according  to  the  intention  ot  nature,  the  diatonic  sxale  ought  to  be  perfectly  the  same  in  all  its  modes; 
The  contrary  opinion,  says  M.  Rameau,  is  a  mere  prejudice  of  musicians.  The  character  of  an  air  arises  chiefly 
from  the  intermixture  of  the  modes ;  from  the  greater  or  lesser  degrees  of  vivacity  in  the  movement ;  from  the 
tones,  more  or  less  grave,  or  more  or  less  acute,  which  are  assigned  to  the  generator  of  the  mode  ;  and  from  the 
r'hords  more  or  less  beautilul,  as  they  are  more  or  less  deep,  more  or  less  flat,  more  or  less  sharp,  which  are  found 
in  It. 

In  short,  the  last  advantage  of  this  temperament  i.s,  that  It  will  he  found  conformrxl  with,  or  at  least  vei-y  little 
different  from  that  which  is  pr.actised  upon  instruments  without  keys ;  as  the  ba.ss-viol,  the  violin,  in  which  true 
fifths  and  fourths  are  preferred  to  thirds  and  sixtiis  tuned  with  equal  accuracy ;  a  temperament  which  appears 
incompatible  with  that  commonly  used  in  tuning  the  harpsichord. 

Yet  M.  Rameau,  in  his  Ncit>  System  oj  Music,  printed  in  1726,  adopted  the  ordinary  temperament.  In  that 
work,  (as  may  be  seen  clxap.  xxiv.),  he  pretends  that  the  alteration  of  thes  fifths  is  much  more  supportable 
than  that  of  the  thirds  major ;  and  that  titis  last  interval  can  hardly  suffer  a  greater  alteration  than  the  octave, 
which,  as  wc  know,  cannot  sufl’er  the  slightest  alteration.  I  Ic  savs,  that  if  three  strings  are  tuned,  one  by  an  oc¬ 
tave,  the  other  by  a  fifth,  and  the  next  by  n  third  major  to  a  fourth  string,  and  if  a  sound  be  produced  from  the 
last,  the  strings  tuned  by  a  fifth  will  vibrate,  though  a  little  less  true  Uian  it  ought  to  have  been  ;  but  that  the 
octave  and  the  third  major,  If  altered  lu  the  least  degree,  will  not  vibrate  :  and  he  adds,  that  the  tcmpemnicnt 
which  is  now  practised,  is  founded  upon  that  principle.  Al.  Rameau  goes  still  farther;  and  as,  in  the  ordinary 

tcinpiTainint, 
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Alterations 
by  either 
netliod 
hardly  dis¬ 
agreeable. 


By  this  metho(i  all  the  twelve  sounds  which  compose 
one  of  the  scales  shall  be  tuned :  nothing  is  necessary 
but  to  tune  with  the  greatest  possible  exactness  their 
octaves  in  the  other  scales,  and  the  harpslcliord  shall  be 
well  tuned. 

We  have  given  this  rule  for  temperament  from  M. 
Rameau  •,  and  it  belongs  only  to  disinterested  artists  to 
judge  of  it.  However  this  question  be  determined,  and 
whatever  kind  of  temperament  may  be  i-eceived,  the 
alteration  which  it  produces  in  harmony  will  be  but 
very  small,  or  not  perceptible  to  the  ear,  whose  attention 
is  entirely  engrossed  in  attuning  itself  with  the  funda¬ 
mental  'oass,  and  which  suffers,  without  uneasiness,  these 
alterations,  or  rather  takes  no  notice  of  them,  because 
it  supplle.s  from  Itself  what  maybe  wanting  to  the  truth 
and  perfection  of  the  Intervals. 

Simple  and  daily  experiments  confirm  what  w'e  now 
advance.  Listen  to  a  voice  which  is  accompanied,  in 
singing,  by  different  instruments  •,  though  the  tempera¬ 
ment  of  the  voice,  and  the  temperament  of  each  of  the 
instruments,  are  all  different  one  from  another,  yet  you 
will  not  be  in  the  least  affected  with  the  kind  of  caco¬ 
phony  w'hich  ought  to  result  from  these  diversities,  be¬ 
cause  the  ear  supposes  these  intervals  true,  of  which  it 
does  not  appreciate  differences. 

We  may  give  another  experiment.  Let  the  three 
keys  E,  G,  R  be  struck  upon  an  organ,  and  the  minor 
perfect  chord  only  will  be  heard  ;  though  E,  by  the  con¬ 
struction  of  that  instrument,  must  cause  G  ^  likewise 


to  be  heard ',  though  G  should  have  the  ^ame  effect 


upon  D,  and  B  upon  1'  ^  -,  insomuch  that  the  ear  is 
at  once  affected  with  all  these  sounds,  D,  E,  FjiJC,  G, 
G  B  :  how  many  dissonances  perceived  at  the  same 
time,  and  what  a  jarring  multitude  of  discordant  sensa¬ 
tions,  would  result  from  thence  to  the  ear,  if  the  per¬ 
fect  chord  witli  which  it  is  preoccupied  had  not  power 
entirely  to  abstract  its  attention  from  such  sound  as 
might  offend ! 


Chap.  VIU.  Of  Reposes  or  Cadences  (Kk). 


Theory  of 
Hannony. 


73.  In  a  fundamental  bass  whose  procedure  is  bypgj.fgj.^ 
fifths,  there  always  is,  or  always  may  be,  a  repose,  orimperfect, 
crisis,  in  which  the  mind  acquiesces  in  its  transition  what  and 
from  one  sound  to  another:  but  a  repose  may  be  more"^^’ 

or  jess  distinctly  signified,  and  of  consequence  more  or„  _ 
less  perfect.  If  one  should  rise  by  fifths;  if,  for 
stance,  we  pass  from  C  to  G ;  it  is  the  generator  which 
passes  to  one  of  these  fifths,  and  this  fifth  was  already 
pre-existent  in  its  generator  ;  but  the  generator  exists 
no  longer  in  this  fifth  ;  and  the  ear,  as  this  generator  is 
the  principle  of  all  harmony  and  of  all  melody,  feels 
a  desire  to  return  to  it.  Thus  the  transition  from  a 
sound  to  its  fifth  in  ascent,  is  termed  an  imperfect  re¬ 
pose,  or  imperfect  cadence ;  but  the  transition  from  any 
sound  to  its  fifth  in  descent,  is  denominated  a  perfect 
cadence,  or  an  absolute  repose :  it  is  the  offspring  which 
returns  to  its  generator,  and  as  it  were  recovers  its  ex¬ 
istence  once  more  in  that  generator  Itself,  with  which 
when  sounding  it  resounds  (cliap.  i.). 

74.  Amongst  absolute  reposes,  there  are  some,  If  Perfect  ca 
we  may  be  allowed  the  expression,  more  absolute,  tliat*^®''*^®* 

is  to  say,  more  perfect,  than  others.  Thus  In  the 
damental  bass  ^ad  whv 

'  C,  G,  C,  F,  C,  G,  D,  G,  C, 

which  forms,  as  tve  liave  seen,  the  diatonic  scale  of  the 
moderns,  there 'is  an  absolute  repose, from  D  to  G,  as 
from  G  to  C  ;  yet  this  last  absolute  repose  is  more  per¬ 
fect  than  the  ))receding,  because  the  ear,  prepossessed 
with  the  mode  of  C  by  the  multiplied  impression  of  the 
sound  C  wliicb  it  has  already  heard  thrice  before,  feels 
a  desire  to  return  to  the  generator  C  ;  and  it  accord¬ 
ingly  does  so  by  the  absolute  repose  G  C. 

75.  We  may  still  add,  that  what  is  commonly  called  Cadence  ii 

cadence  in  melodv,  ought  not  to  be  confounded  with 
,  .  5  •  1  ferent  tron 

what  we  name  cadence  in  harmony. 

in  bar- 

_ _  raony. 


temperament,  there  is  a  necessity  for  altering  the  last  thirds  major,  and  to  make  them  a  little  more  sharp,  that 
they  may  naturally  return  to  the  octave  of  the  principal  sounil,  he  pretends  that  this  alteration  is  tolerable,  not 
only  because  it  is  almost  Insensible,  but  because  it  is  found  iii  modulations  not  much  in  use,  unless  the  composer 
should  choose  it  on  purpose  to  render  the  expression  stronger.  “  For  it  is  proper  to  remark  (says  he),  that  we 
receive  difl'erent  impressions  from  the  Intervals  in  projiortion  to  their  different  alterations  ;  for  instance,  the  third 
major,  which  naturally  elevates  us  to  jov,  In  proportion  as  we  feel  it,  heightens  our  feelings  even  to  a  kind  of 
i'ury,  wlien  it  is  tuned  too  sharp  ;  and  the  third  minor,  which  naturally  Inspires  us  with  tenderness  and  serenity, 
dejuesses  us  to  melancholy  wlicn  it  is  too  flat.”  All  this  is  very  different  from  what  tliis  celebrated  musician  af- 
terw'ards  exhibited  in  his  Cxcncration  Ilurmoniquc,  and  in  the  performances  which  followed  it.  From  this  we 
can  only  conclude,  that  the  reasons  wdiich,  after,  him,  we  have  urged  for  the  new  temperament,  must  without 
doubt  have  appeared  to  him  very  strong,  because  in  bis  mind  they  bad  superseded  those  which  be  bad  formerly 
adduced  in  favour  of  the  ordinary  t(  mperament. 

Vv^e  do  not  pretend  to  give  any  deci.sion  for  either  the  one  or  the  other  of  these  methods  of  temperament,  each 
of  which  appears  to  us  to  have  its  particular  advantages.  We  shall  only  remark,  that  the  choice  of  the  one  or 
the  other  must  be  left  absolutely  to  the  taste  and  inclination  of  the  reader;  without,  however,  admitting  this 
choice  to  have  any  influence  upon  the  jirlnciples  of  the  system  of  music,  which  we  have  followed  even  till  this  pe¬ 
riod,  and  which  must  always  subsist,  whatever  temperament  we  adopt. 

(kk)  That  the  reader  may  have  a  clear  idea  of  the  term  before  he  enters  upon  the  subject  of  this  chapter,  it 
may  be  necessary  to  caution  him  against  a  mistake  into  which  be  may  be  too  easily  led  by  the  ordinary  significa¬ 
tion  of  the  word  repose.  In  music,  therefore,  it  is  far  frSm  being  synonymous  with  the  word  rest.  It  is,  on  the 
contrary,  the  termination  of  a  musical  phrase  which  ends  in  a  cadence  more  or  less  emphatic,  as  the  sentiment 
implied  in  the  plirase  is  more  or  less  complete.  Thus  a  repose  in  music  answers  the  same  purpose  as  punctua¬ 
tion  in  language.  See  Repose,  in  Rousseau’s  IMusical  Dictionary. 


Part  I.  ■  MU 

Theory  of  In  llic  fiisl  case,  the  woid  only  signifies  an  agiee- 
{farmouy.  able  and  rapid  alteration  between  two  contiguous 
»  sounds,  called  likewise  a  trill  or  shake  ;  in  the  second, 
it  signifies  a  re pose  or  close.  It  is  however  true,  that 
this  shake  implies,  or  at  least  frequently  enough  pre¬ 
sages,  a  repose,  cither  present  or  impending,  in  the  fun¬ 
damental  bass  (ll). 

Cadences  ^6.  Since  there  is  a  repose  in  passing  from  one  sound 
damenur  another  in  the  fundamental  bass,  there  is  also  a 
basTneccs-  passing  from  one  note  to  another  in  the  dia- 

sary  in  the  tonic  scale,  which  is  formed  from  it,  and  which  this 
diatonic  bass  represents :  and  as  the  absolute  rejjose  G  C  is 
wUch  the  others  the  most  perfect  in  the  fundamental  bass, 

most  per-*^  the  repose  from  B  to  ‘c’,  which  answers  to  it  in  the 
feot.  *  scale,  and  which  is  likewise  terminated  by  the  genera¬ 
tor,  is  for  that  reason  the  most  perfect  of  all  others  in 
the  diatonic  scale  ascending. 

Definition  77*  It  ‘S  then  a  law  dictated  by  nature  Itself  that  if 
and  use  of  you  would  ascend  diatonically  to  the  generator  of  a 
a  sensible  mode,  you  can  only  do  this  by  means  of  the  third  ma- 
note.  jor,  from  the  fifth  of  that  very  generator.  This  third 
major,  which  with  the  generator  forms  a  semitone,  has 
Sw  Semi-  for  that  reason  been  called  the  se)isible  note  or  leading 
note,  as  introducing  the  generator,  and  preparing  us  for 
the  most  perfect  repose. 

We  have  already  proved,  that  the  fundamental  bass 
is  the  principle  of  melody.  We  shall  besides  make  it 
appear  in  the  sequel,  that  the  effect  of  a  repose  in  me¬ 
lody  arises  solely  from  the  fundamental  bass. 

Chap.  IX.  Of  the  Minor  Mode  and  its  Diatonic 

Series. 

Thediato-  78.  In  the  second  chapter,  ^ve  have  explained  (art. 
hicsericsof2o.  30.  31.  and  32.)  by  what  means,  and  upon  what 

minor  chord  C,  £[?,  G,  ‘c’  may  be  for- 
taiaed  by  uied,  which  is  the  characteristical  chord  of  the  minor 
different  mode.  Now  what  we  have  there  said,  taking  C  for 
examples,  the  principal  and  fundamental  sound,  we  might  likewise 
have  said  of  any  other  note  in  the  scale,  assumed  in  the 
same  manner  as  the  principal  and  tundamental  sound  ; 
but  as  in  the  minor  chord,  C,  E[j,  G,  ‘c’  there  occurs 
an  which  is  not  found  in  the  ordinary  diatonic  scale, 
we  shall  immediately  substitute,  for  greater  ease  and 
conveniency,  another  chord,  which  is  likewise  minor 
and  exactly  similar  to  the  former,  of  which  all  the  notes 
are  found  in  the  scale. 

79.  Tlie  scale  affords  us  three  chords  of  this  kind,  vli. 
1),  F,  A,  ‘d’  j  A,  ‘c,  e,  a’  j  and  £,  G,  B,  ‘e’.  Among 
these  three  we  shall  choose  A,  ‘c,  e,  a’  j  because  this 
chord,  without  including  any  sharp  or  flat,  has  two 
sounds  in  common  with  the  major  chord  C,  F.,  G,  ‘c’  j 
and  besides,  one  of  these  two  sounds  Is  the  very  same  ‘c’; 
so  that  this  chord  appears  to  have  the  most  immediate, 
and  at  the  same  time  the  most  simple,  relation  with  the 
chord  C,  E;  G,  ‘c.’  Concerning  this  we  need  only  add, 
that  this  preference  of  the  chord  A,  ‘c,  e,  a’,  to  every 
other  minor  chord,  is  by  no  means  in  itself  necessary 
for  what  we  have  to  say  In  this  cliapter  upon  the  dia- 


(ll)  M.  nousseau,  in  his  letter  on  French  music,  has 
■from  the  Italian  word  trillo,  which  signifies  the  same  thi 
adopted  this  expression. 


S  I  C.  c;2:; 

tonic  scale  of  the  minor  mode.  We  might  in  the  same  Theory  of 
manner  have  chosen  any  other  minor  chord  j  and  it  is  Harmony, 
only,  as  we  have  said,  for  greater  ease  and  conveniency 
that  we  fix  upon  this. 

80.  In  every  mode,  whether  major  or  minor,  the  Tonic  or 
principal  sound  which  implies  the  perfect  choi  d,  whe- *'»  har- 
ther  major  or  minor,  is  called  the  tonic  note  or  key;  thus"J^'Y’ 

C  is  the  key  in  its  proper  mode,  A  in  the  mode  of  A,  Sev  Princi. 
&c.  Having  laid  down  this  principle,  pal. 

81.  We  have  shown  how  the  three  sounds,  F,  C,  ^'ce  Tonic. 
G,  which  constitute  (art.  38.)  the  mode  of  C,  of  which  T’’® 

the  first,  F,  and  the  last,  G,  are  the  two  fifths  of  C,  one 
descending,  the  other  rising,  produce  the  scale,  B,  ‘c,  d,  sued! 
e,  f,  g,  a’,  of  the  major  mode,  by  means  of  the  fun-  See  fig. 
damental  bass  G,  C,  G,  C,  F,  C,  F  ;  let  us  in  the 
same  manner  take  the  three  sounds  1),  A,  E,  which 
constitute  the  mode  of  A,  for  the  same  reason  that  the 
sounds  F,  C,  G,  constitute  the  mode  of  C  ;  and  of  them 
let  us  form  this  fundamental  bass,  perfectly  like  the  pre¬ 
ceding  E,  A,  F,  A,  D,  A,  D  •,  let  us  afterwards  place  See  fig.  7. 
below  each  of  these  sounds  one  of  their  harmonics,  as 
we  have  done  (chap,  v.),  for  the  first  scale  of  the  major 
mode  ;  with  this  difference,  that  we  must  suppose  D,  and 
A  as  implying  their  thirds  minor  in  the  fundamental 
bass  to  characterize  the  minor  mode  ;  and  we  shall  have 
the  diatonic  scale  of  that  mode, 

G^,  A,  B,  ‘c,  d,  e,  f’. 

82.  The  G)ji:,  which  corresponds  with  E  in  the  fun¬ 
damental  bass,  I’orms  a  third  major  with  that  E,  though 
the  mode  be  minor  ;  for  the  same  reason  that  a  third 
from  the  fifth  of  the  fundamental  sound  ought  to  be  ma¬ 
jor  (art.  77.)  when  the  third  rises  to  the  fundamental 
sound  A. 

83.  It  is  true,  that,  in  causing  E  to  imply  its  third  See  Imply 
minor  G,  one  might  also  rise  to  A  by  a  diatonic  pro-"i'  Cui’y. 
gress.  But  that  manner  of  rising  to  A  would  be  less 
perfect  than  the  preceding  ;  for  this  reason  (art.  76.), 

that  the  absolute  repose  or  perfect  cadence  I',  A,  in  the 
fundamental  bass,  ought  to  be  represented  in  the  most 
perfect  manner  in  the  two  notes  of  the  diatonic  scale 
which  answer  to  it,  especially  when  one  of  these  two 
notes  is  A,  the  key  itself  upon  which  the  repose  is  made. 

I*  rom  whence  it  follows,  that  the  preceding  note  (i 
ought  rather  to  be  sharp  than  natural  ;  because  CJ:^, 
being  included  in  E  (art.  19.),  much  more  perfectly 
represents  the  note  E  in  the  bass,  than  the  natural  G 
could  do,  which  is  not  included  in  E. 

84.  We  may  remark  this  first  diflerence  between  Diversities 

the  scale  in  the  .scale*! 

G^^,  A,  B,  ‘c,  d,  e,  r,  pftbe  IIIII- 

and  the  scale  which  corresponds  with  It  In  the  major 
mode 

Cf  dj  Cj  i)  H  I 

that  from  ‘e’  to  ‘f’  which  arc  the  two  last  notes  of  the 
former  scale,  there  is  only  a  semitone  ;  when  as  from  ‘g’ 
to  ‘a’,  which  are  the  two  last  sounds  of  the  latter  series, 
there  is  the  interval  of  a  complete  tone  ;  but  tliis  not 
the  only  discrimination  which  may  be  found  betweeu 
tlie  scales  of  the  two  modes. 

3  2  85.  'I'o 


ailed  this  alternate  undulation  of  different  sounds  a  trill, 
g  j  and  some  French  musician*,  already  appear  i«  ba\« 
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Theory  of  85.  To  investigate  these  differences,  and  to  discover 
Harmony,  the  reason  for  which  they  happen,  we  shall  begin  by 
‘  forming  a  new  diatonic  scale  of  the  minor  mode,  simi- 


‘c,  d,  e,  f,  g,  g,  a,  b’,  Ci 


Investiga-  second  scale  of  the  maior  mode, 

tion  of  j  » 

these  differ¬ 
ences  and 
their  rea¬ 
sons. 

See  fig.  5. 


That  last  series,  as  we  have  seen,  was  formed  by 
means  of  the  fundamental  bass  F,  C,  G,  D,  disposed  in 
this  manner, 

C,  G,  C,  F,  C,  G,  D,  G,  C. 

Let  us  take  in  the  same  manner  the  fundamental  bass 
D,  A,  E,  B,  and  arrange  it  In  the  following  order, 

A,  E,  A,  D,  A,  E,  B,  E,  A, 

See  fig.  S.  and  it  will  produce  the  scale  immediately  subjoined, 

A,  B,  ‘c,  d,  e,  e,  fJjSt,  g'^,  a’, 
in  which  ‘c’  forms  a  third  minor  with  A,  which  in  tlie 
fundamental  bass  corresponds  Avith  it,  tvhich  denomi¬ 
nates  the  minor  mode  j  and,  on  the  contrary,  ‘g^’  forms 
a  third  major  with  E  in  the  fundamental  bass,  because 
‘g^’  rises  toAV'ards  ‘a’  (art.  82.  83.). 

86.  We  see  besides  an  ‘f)i:’,  Avhich  does  not  occur  In 

the  former,  . 

G)iSc,  A,  B, ‘c,  d,  c,  f’, 

Avhere  ‘f’  is  natural.  It  is  because,  in  the  first  scale,  ‘f’ 
is  a  third  minor  from  D  in  the  bass  j  and  in  the  second, 
‘f)}:’  is  the  fifth  from  B  in  the  bass  (mm). 

87.  Thus  the  tAVO  scales  of  the  minor  mode  are  still 
in  this  respect  more  different  one  from  the  other  than 
the  tAVO  scales  of  the  major  mode ;  for  Ave  do  not  re¬ 
mark  this  difference  of  a  semitone  between  the  two 

mode  great- scales  of  the  major  mode.  We  have  only  observed 
«r  than  (art,  63.)  some  difference  in  the  value  of  A  as  it  stands 
those  of  the  jjj  c^ch  of  these  scales,  but  this  amounts  to  much  less 
major.  ^  semitone. 

•{’  and  ‘g’  From  thence  It  may  be  seen  Avhy  ‘f’  and  ‘g’  are 

sharpin  the  sharp  Avhen  ascending  in  the  minor  mode;  besides  the 
minor  ‘f’  is  only  natural  in  the  first  scale  G)J:,  A,  B,  ‘c,  d,  e, 
mode,  and  because  this  ‘f’  cannot  rise  to  ‘g^\  (art.  48.). 

The  case  ^9’  same  case  in  descending.  For  E, 

different  in  the  fifth  of  the  generator,  ought  not  to  imply  the  third 
descending,  major ‘g)il(’,  but  in  the  case  Avhen  that  E  descends  to 
and  why.  generator  A  to  form  a  perfect  repose  (art.  77.  and 
83.)  ;  and  in  this  case  the  third  major  *g^'  rises  to  the 
generator  ‘a’:  but  the  fundamental  bass  AE  may,  in 
descending,  give  the  scale  ‘a,  g’,  natural,  provided  ‘g’ 
does  not  rise  again  to  ‘a’. 

Kvplica-  90*  It  is  much  more  difficnlt  to  explain  how  the  ‘f’ 
tion  of  the  Avhich  ought  to  folloAV  this  ‘g’  in  descending,  is  natural 
descending  sharp  ;  for  the  fundamental  bass 

scale  in  the  A,  E,  B,  E,  A,  D,  A,  E,  A, 

mode  from  produces  lu  descending, 

a  funda-  ‘a,  g,  f^,  e,  e,  d,  c’,  B,  A. 

mental  bass  \nd  It  Is  plain  that  the ‘f’ cannot  be  otherwise  than 

difficult. 


Difference 
between 
the  two 
scales  of 
the  minor 


S  I  c. 


Part  1, 


sharp,  since  ‘fi^’  is  the  fifth  of  the  note  B  of  the  fun-  Theory  of 
damental  bass.  Experience,  hoAvever,  evinces  that  the  Harmony, 
‘f’  is  natural  in  descending  in  the  diatonic  scale  of  the 
major  mode  of  A,  especially  when  the  preceding  ‘g’  is 
natural :  and  it  must  be  acknoAvledgtd,  that  here  the 
fundamental  bass  appears  defective. 


M.  Kameau  lias  attempted  the  following  solution  ofRanieau’s 
this  difficulty.  In  the  diatonic  scale  of  the  minor  mode®°’“^“” 

...  _  fnr\iirrn 


in  descending,  (‘a,  g,  f,  e,  d,  c’,  B,  A,)  ‘g’  may  he  re- 


garded  simply  as  a  note  of  passage,  merely  added  to  give  yet  unsatis. 
SAveetness  to  the  modulation,  and  as  a  diatonic  gradation  factory, 
by  AA’hIch  Ave  may  descend  to  ‘f’  natural.  This  is  easily 
perceived,  according  to  M.  Kameau,  by  the  fundamen¬ 
tal  bass, 

A,  D,  A,  D,  A,  E,  A, 

Avhich  produces 


‘a,  f,  e,  d,  c’,  B,  A  ; 

Avhich  may  be  regarded,  as  he  says,  as  the  real  scale  of 
the  minor  mode  in  descending  ;  to  Avhich  is  added  ‘g’  na¬ 
tural  between  ‘a’  and  ‘f’,  to  preserve  the  diatonic  order. 

This  appears  the  only  possible  ansAver  to  the  difficulty 
above  proposed  ;  but  Ave  knoAv  not  ubetlier  it  Avill  fully 
satisfy'  the  reader  ;  Avliether  he  Avill  not  see  Avith  repret, 
that  the  fundamental  bass  does  not  produce,  to  speak 
properly,  the  diatonic  scale  of  the  minor  mode  in  des¬ 
cent,  Avlien  at  the  same  time  this  same  bass  so  happily 
produces  the  diatonic  scale  of  that  identical  mode  in  as- 
cenffing,  and  the  diatonic  scale  of  the  major  mode  whe¬ 
ther  in  rising  or  descending  (nn). 


Chap.  X.  Of  Relative  Modes, 

91.  Tavo  modes  of  such  a  nature  that  Ave  can  pass 

from  the  one  to  the  other,  are  called  /r/a/zte  .Afodco  re- 

Thus  the  major  mode  of  C  is  relative  to  the  major lative, 
mode  of  F  and  to  that  of  G.  It  has  also  been  seen'y'*®** 
hoAV  many  intimate  connexions  there  are  between  the^*^® 
major  mode  of  C,  and  the  minor  mode  of  A.  For, 

I,  The  perfect  chords,  one  major,  C,  E,  G,  ‘c’,  the  other 
minor.  A,  ‘c,  e,  a’,  Avliieh  characterize  each  of  those  tAVO  * 
kinds  of  modulation  *  or  harmony,  have  tAVO  sounds  indulation. 
common,  ‘c’  and  ‘e’.  2.  The  scale  of  the  minor  mode  of 
A  in  descent,  absolutely  contains  the  same  sounds  Avith 
the  scale  of  the  major  mode  of  C. 

Hence  tlie  transition  is  so  natural  and  easy  from  the 
major  mode  of  C  to  the  minor  mode  of  A,  or  from  the 
minor  mode  of  A  to  the  major  mode  of  C,  as  experience 
proves. 

92.  In  the  minor  mode  of  E,  the  minor  perfect 
chord  E,  G,  B,  ‘e’,  Avhich  characterizes  it,  has  likcAvise 
two  sounds,  E,  G,  in  common  Avith  the  perfect  chord 
major  C,  E,  G,  ‘c’,  Avhich  characterizes  the  major  mode 

of 


(mm)  Besides,  Avithout  appealing  to  the  proof  of  the  fundamental  bass,  ‘f/jiC’ obviously  presents  itself  as  the  sixth 
note  of  this  scale  ;  Imcanse  the  seventh  note  being  necessarily  ‘g^’  (art.  77.)  if  the  sixth  Avere  not  ‘f$’,  but  *11]’, 
there  Av'ould  be  an  interval  of  three  semitones  betAveen  the  sixth  and  the  seventh,  consequently  the  scale  Avould  not 
be  diatonic,  (art.  8.). 

(nn)  When  ‘g’  is  said  to  be  natural  in  descending  the  diatonic  scale  of  the  minor  mode  of  A,  it  is  only  meant 
tliat  this  ‘g*  is  not  necessarily  sharp  in  descending  as  it  is  in  rising;  for  It  may  be  sharp,  as  may  be  proved  by 
numberless  examples,  of  which  all  musical  compositions  are  full.  It  is  true,  that,  Avben  ‘g’  Is  found  sharp  in  des¬ 
cending  to  the  minor  mode  of  A,  Ave  arc  not  sure  that  die  mode  is  minor  till  the  ‘f’  or  ‘c’  natural  Is  found  ;  both 
of  Avhich  impress  a  peculiar  character  on  the  minor  mode,  viz.  *<  ’  natural,  in  rising  and  in  descending,  and  the  ‘P 
aatura!  in  descending. 


Part  I.  M  U 

Theory  of  of  C.  But  the  minor  mode  of  E  i.s  not  so  closely  re- 
Harmony.  lated  nor  allied  to  the  major  mode  of  C  as  the  minor 
»  mode  of  A  ;  because  the  diatonic  scale  of  the  minor 
mode  of  E  in  descent,  has  not,  like  the  series  of  tl)e 
minor  mode  of  A,  all  these  sounds  in  common  with  the 
scale  of  C.  In  reality,  this  scale  is  ‘e,  d,  c\  B,  A,  G, 
F^,  E,  where  there  occurs  an  ‘f’  sharp  which  is  not  in 
the  scale  of  C.  Though  the  minor  mode  of  E  is  thus 
less  relative  to  the  major  mode  of  C  than  that  of  A  ; 
yet  the  artist  does  not  hesitate  sometimes  to  pass  imme¬ 
diately  from  the  one  to  the  other. 

When  we  pass  from  one  mode  to  another  by  the  in¬ 
terval  of  a  third,  whether  in  descending  or  rising,  as 
from  C  to  A,  or  from  A  to  C,  from  C  to  E,  or  from 
E  to  C,  the  major  mode  becomes  minor,  or  the  minor 
mode  becomes  major. 

93.  There  is  still  another  minor  mode,  into  which 
an  immediate  transition  may  be  made  in  issuing  from 
the  major  mode  of  C.  It  is  the  minor  mode  of  C 
itself  in  which  the  perfect  minor  chord  C,  E[j,  G,  ‘c’, 
has  two  sounds,  C  and  G,  in  common  with  the  per¬ 
fect  major  chord  C,  E,  G,  ‘c’.  Nor  is  there  any  thing 
more  common  than  a  transition  from  the  major  mode 
of  C  to  the  minor  mode,  or  from  the  minor  to  the 
major  (00). 


Chap.  XI.  Of  Dissonance. 

Cases  in  94.  We  have  already  observed,  that  the  mode  of  C 
which  the  has  two  sounds  in  common  with  the  mode 

mode  is  un-p£  q  sounds  in  common  with  the 

mode  of  F  (B[?,  F,  C)  ;  of  consefjucncc,  tiiis  procedure 
of  the  bass  C  G  may  belong  to  the  mode  of  C,  or  to 
the  mode  of  G,  as  the  procedure  of  the  bass  F  C,  or 
C  F,  may  belong  to  tlie  mode  of  C  or  the  mode  of  F. 
When  one  therefore  passes  from  C  to  F  or  to  G  in  a 
fundamental  bass,  he  is  still  ignorant  what  mode  he  is 
in.  It  would  be,  however,  advantageous  to  know  it, 
and  to  be  able  by  some  means  to  distinguish  the  gene¬ 
rator  from  its  fifths. 

Uow  we  95.  This  advantage  may  be  obtained  by  uniting  at 
niuyinres-  s^nie  time  the  sounds  G  and  F  in  the  same  har- 
Cie  that  is  to  sav,  by  joining  to  the  harmony  C,  B, 

‘d’  of  the  fifth  G,  the  other  fifth  F  in  this  manner, 
fifths,  und  G,  B,  ‘d,  f’ this  ‘f’  which  is  added,  forms  a  dissonance 
by  thut  with  G  (art.  18.).  Hence  the  chord  G,  B,  ‘d,  f’,  is 
called  a  dissonant  chord,  or  a  chord  of  the  seventh.  It 
mode.  serves  to  distinguish  the  fifth  G  I'rom  the  generator  C, 
which  always  implies,  without  mixture  or  alteration. 


S  1  c. 

the  perfect  chord  C,  E,  G,  ‘c’  resulting  from  nature  it-  Theory  of 
self  (art.  32.).  By  this  we  may  see,  that  when  we  pass  Harmony, 
from  C  to  G,  one  passes  at  the  same  time  from  C  to  F,  '  V" 
because  ‘f’  is  found  to  be  comprehended  in  the  chord 
of  G  5  and  the  mode  of  C  by  these  means  plainly  ap¬ 
pears  to  be  determined,  because  there  is  none  but  that 
mode  to  which  the  sounds  F  and  G  at  once  belong. 

96.  Let  us  now'  see  what  may  be  added  to  the  bar-  Manner  of 
mony  F,  A,  C,  of  the  fifth  F  below  the  generator, 
distinguish  tliis  harmony  from  that  of  the 

It  seems  probable  at  first,  that  w'e  should  add  to  it  the 
other  fifth  G,  so  that  the  generator  C,  in  passing  to 
F,  may  at  the  same  time  pass  to  G,  and  that  by  this 
the  mode  should  be  determined  ;  but  tliis  introduction 
of  G,  ill  tlie  cliord  F,  A,  C,  would  produce  two  se¬ 
conds  in  succession,  F  G,  G  A,  that  is  to  say,  two 
dissonances  whose  union  would  prove  extremely  harsh 
to  the  ear  •,  an  inconvenience  to  he  avoided.  For  if, 
to  distinguish  the  mode,  we  should  alter  the  harmony 
of  the  fifth  F  in  the  fundamental  bass,  it  must  only  be 
altered  in  the  least  degree  possible. 

97.  For  this  reason,  instead  of  G,  we  shall  take  its  Chord  of 
fifth  ‘d’,  the  sound  that  approaches  It  the  nearest,  aud^j'*^  great 
we  shall  have,  instead  of  the  fifth  F,  the  chord  F,  A, 

‘e,  d’,  which  is  called  a  chord  of  the  great  sixth. 

One  may  here  remark  the  analogy  there  is  observed 
between  the  harmony  of  the  fifth  G  and  that  of  the 
fifth  F. 

98.  The  fifth  G,  In  rising  above  the  generator,  gives  The  subject 
a  chord  entirely  consisting  of  thirds  ascending  from  G,  “‘  dissonan- 

C,  B,  ‘d,  f ’ ;  now  the  fifth  F  being  below  the  genera- 
tor  C  in  descending,  we  shall  find,  as  we  go  lower  by 
thirds  from  ‘c’  toivards  E,  the  same  sounds  ‘c’.  A,  F, 

D,  which  form  the  chord  E,  A,  ‘c,  d’,  given  to  tho 
fifth  F. 

99.  It  appears  besides,  that  the  alteration  of  tlie  har¬ 
mony  in  the  two  fifths  consists  only  in  the  third  minor 
D,  F,  which  was  reciprocally  added  to  the  harmony  of 
these  two  fifths. 

Chap.  XII.  Of  the  Double  Use  or  Employment  cj 
Dissonance. 

J.OO.  Ix  is  evident  by  the  resemblance  of  sounds  to  Account  cf 
their  octaves,  that  the  chord  F,  A,  ‘c,  d’,  is  in  effeettbe  double 
the  same  as  the  chord  D,  F,  A,  ‘c’,  taken  Inversely  f, 
that  the  inverse  of  the  chord  C,  A,  F,  I),  has  ht^t-n  j. 
found  (art.  98.)  in  descending  by  thirds^  from -the  ge-ftr/cv/. 
ucrator  C  (pp). 

101.  The 
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(00)  Then:  are  likewise  other  minor  modes,  into  whicli  we  may  pass  In  our  egress  from  the  mode  major  of  C  j 
as  that  of  F  minor,  in  w  hich  the  perfect  minor  chord  F,  A^,  ‘c’,  ineliulcs  the  sound  ‘c’,  and  wliosc  scale  in  ascent  , 
K,  G,  At),  Bt),  ‘c,  d,  e,  f’,  only  includes  the  two  sounds  Al),  !}[),  which  do  not  occur  in  the  scale  of  C.  Tliis 
transition,  however,  is  not  frequent. 

'I'he  minor  mode  of  D  h.as  only  in  its  scale  ascending  I),  E,  F,  G,  A,  B,  ‘c^?,  d’,  one  *c’  sliarp  which  is  not 
found  In  the  scale  of  C.  I'or  this  reason  a  transition  may  likewise  be  made,  wltliout  grating  the  car,  from  the 
mod#  of  C  major  to  the  mode  of  I)  minor  •,  but  tliis  passage  is  less  immediate  than  the  tormcr,  because  the  Hiords 
C,',  E,  G,  ‘c’,  and  D,  F,  A,  ‘d’,  not  having  a  single  sound  in  common,  one  cannot  (art.  37.)  pass  immediately 
fTOin  the  one  to  the  other. 

(pp)  M  Rameau,  in  several  passages  of  his  works  (for  Instance,  in  p.  no,  ill,  1 1  2,  ami  113.  of  the  Cwe- 
tirrution  J farnumiqfte'),  appears  to  consider  the  chord  D,  F,  A,  C,  as  the  primary  chord  and  generator  of  the  cliord 
A,  ‘c,  d’,  which  is  that  chord  reversed  ;  In  other  passages  (particularly  iu  p.  1 16.  ol  the  same  pt rformance), 

L<  seems  to  consider  the  fir  it  of  these  chords  as  nothing  else  but  the  reverse  of  the  second.  It  would  stem  that 

Uus 
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101.  The  chord  D,  F,  A,  ‘c’,  is  a  chord  of  the 
seventh  like  the  chord  G,  B,  ‘d,  f’;  with  this  only  difl'er- 
ence,  that  the  latter  in  the  third  G,  B,  is  major:  where¬ 
as  in  the  former,  the  third  D,  F,  is  minor.  If  the  F 
were  sharp,  the  chord  D,  Fij?,  A,  ‘c’,  would  be  a  ge¬ 
nuine  chord  of  the  dominant,  like  the  chord  G,  B,D,  ‘f’ ; 
and  as  the  dominant  G  may  descend  to  C  in  the  fun¬ 
damental  bass,  the  dominant  D  implying  or  cari’ying 
with  it  the  third  major  F)^:  might  in  the  same  manner 
descend  to  G- 

102.  Now  if  the  F:^  should  be  changed  into  F  natu¬ 
ral,  D,  the  fundamental  tone  of  this  chord  D,  F,  A,  ‘c’, 
might  still  descend  to  G  j  for  the  change  from  F^  to 
F  natural  will  have  no  other  eft’ect,  than  to  preserve 
the  imp  ssion  of  the  mode  of  C,  instead  of  that  of  the 
mode  01  G,  which  the  F:^  would  have  here  introdu¬ 
ced.  The  note  D  will,  liowever,  preserve  its  cha¬ 
racter  as  a  dominant,  on  account  of  the  mode  of 
C,  which  forms  a  seventh.  Thus  in  the  chord  of  which 
we  treat  (D,  F,  A,  ‘c’),  D  may  be  considered  as  an  im- 
ferfect  dominant:  we  call  it  imperfect,  because  it  carries 
with  it  the  third  minor  F,  instead  of  the  third  major 
F:^.  It  is  for  this  reason  that  in  the  seejuel  we  shall  call 
it  simply  the  dominaHt,Xo  distinguish  it  from  the  dominant 
G,  which  shall  be  named  the  tonic  dominant  ■[, 

•103.  Thus  the  sounds  F  and  G,  which  cannot  suc¬ 
ceed  each  other  (art.  36.)  in  a  diatonic  bass,  when 
they  only  carry  with  them  the  perfect  chords  F  A  C, 
G  B  ‘d’,  may  succeed  one  another,  if  ‘d’  be  added  to 
the  harmony  of  the  first,  and  ‘f’  to  tlie  harmony  of 
the  second  •,  and  if  the  first  chord  be  inverted,  that  is 
to  say,  if  the  two  chords  take  this  form,  H,  F,  A,  C, 
G,  B,  ‘d,  a’. 

104.  Besides,  the  chord  F,  A,  ‘c,  d’,  being  allowed 
to  succeed  the  perfect  chord  C,  E,  G,  ‘c’,  it  follows  for 
■  the  same  reasons,  that  the  chord  C,  E,  G,  C  may  be  suc¬ 
ceeded  by  D,  F,  A,  ‘c’  j  which  is  not  contradictory  to 
what  we  have  above  said  (art.  37.),  that  the  sounds  C 
and  D  cannot  succeed  one  another  in  the  fundamental 
bass  :  for  in  the  passage  quoted,  we  had  supposed  that 
both  C  and  D  carried  with  them  a  perfect  chord  ma¬ 
jor  •,  whereas,  in  the  present  case,  D  carries  the  third 
minor  E,  and  likewise  the  sound  ‘c’,  by  which  the 
chord  UFA  ‘c’  is  connected  with  that  which  precedes 
it  C  E  G  ‘c’  j  and  iii  which  the  sound  ‘c’  is  found. 
Besides,  this  chord,  D  F  A  ‘c’,  is  properly  nothing  else 
but  the  chord  F  A  ‘c  d’  Inverted,  and  if  we  may  speak 
so,  disguised. 

J05.  This  manner  of  presenting  the  chord  of  the 


subdominant  under  two  difl’erent  forms,  and  of  employ-  Theory  of 

ing  it  under  these  two  different  forms  has  been  called  Harmon). 

by  M.  Rameau  its  doulde  office  or  employment  f.  This 

is  the  source  of  one  of  the  finest  varieties  in 

and  we  shall  see  in  the  following  chapter  the  advantages  «hat  ami 

which  result  from  it.  why  .so 

We  may  add,  that  as  this  double  employment  is 
kind  of  license,  it  ought  not  to  be  practised  without 
some  precaution.  We  have  lately  seen  that  the  chords  ^ pioymcnt. 
F  A  ‘c’,  considered  as  the  Inverse  of  F  A  ‘c  d,’  may  suc¬ 
ceed  to  C  E  G‘c’,  but  this  liberty  is  not  reciprocal:  and 
though  the  chord  F  A  ‘c  d’  may  be  followed  by  the 
chord  C  E  G  ‘c’,  we  have  no  right  to  conclude  from 
thence  that  the  chord  D  F  A  ‘c’,  considered  as  the  in¬ 
verse  of  F  A  ‘c  d’,  may  be  followed  by  the  chord  C  E  G 
‘c’.  For  this  the  reason  shall  be  given  in  chap.  xvi. 

Chap.  XIII.  Concerning  the  Use  of  this  Double  £m- 
ployment,  and  its  Rules. 

106.  W^E  have  shown  (chap,  xvi.)  how  the  diatonic  By  the 
scale,  or  ordinai'y  gammut,  may  be  formed  from  thedeubleuse 
limdamental  bass  F,  C,  G,  D,  by  twice  repeating  the the 
note  G  in  that  series  j  so  that  this  gammut  is  primitive- 

ly  composed  of  two  similar  tetrachords,  one  in  thej.]j(,„i 
mode  of  C,  tlie  other  in  that  of  G.  Now  it  is  possible, impression 
by  means  of  this  double  employment,  to  preserve  the  tho  mode 
impression  of  the  mode  of  C  through  the  whole  extent 
of  the  scale,  without  twice  repeating  the  note  C, 
even  without  supposing  this  repetition.  For  this  efiect 
we  form  the  following  fundamental  bass, 

C,  G,  C ,  F,  C,  D,  G,  C : 

in  which  C  is  understood  to  carry  with  it  the  perfect 
chord  C  E  G  ‘c’  •,  G,  the  cliord  G  B  ‘d  f’  •,  F  the  chord 
F  A  ‘c  d’  j  and  1),  the  chord  D  F  A  ‘c’.  It  is  plain 
from  what  lias  been  said  in  the  preceding  chapter,  that  in 
this  case  C  may  ascend  to  I)  in  the  fundamental  bass, 
and  D  descend  to  G,  and  that  the  Impression  of  the 
mode  of  C  is  preserved  by  the  ‘f’  natural,  which  forms 
the  third  minor  ‘d  f’,  instead  of  the  third  major  which 
1)  ought  naturally  to  imply. 

107.  This  fundamental  bass  will  give,  as  it  is  evi¬ 
dent,  the  ordinary  diatonic  scale, 

‘c,  d,  e,  f,  g,  a,  b’,  c, 

which  of  consequence  will  be  in  the  mode  of  C  alone  j 
and  if  one  should  choose  to  have  the  second  tetrachord 
in  the  mode  of  G,  it  will  be  necessary  to  substitute 
‘f^’  instead  of  ‘ft]’,  in  the  harmony  of  l5  (<IQ.). 

108.  Tims  the  generator  C  may  be  followed  accord¬ 

ing 


this  great  artist  has  neither  expressed  himself  upon  this  subject  with  so  much  uniformity  nor  with  so  much  precision 
as  is  required.  W^e  think  that  there  is  some  foundation  for  considering  the  chord  F,  A,  ‘c,  d’,  as  pri¬ 
mitive  :  I.  Because  in  this  chord,  the  fundamental  and  principal  note  is  the  subdominant  F,  which  ouglit  in  efiect 
to  be  the  fundamental  and  principal  sound  in  the  chord  of  the  sub-dominant.  2.  Because  that  williout  having 
recourse,  with  M.  Rameau,  to  harmonical  and  arithmetical  progressions,  of  which  the  consideration  appears  to  us 
quite  foreign  to  the  question,  we  have  found  a  probable  and  even  a  satisfactory  reason  for  adding  the  note  ‘d’  to 
the  harmony  of  the  filth  F  (art.  96.  and  97.).  The  origin  thus  assigned  for  the  chord  of  the  sub-dominant  ap¬ 
pears  to  us  the  most  natural,  though  M.  Rameau  does  not  appear  to  have  felt  its  full  value  j  for  scarcely  has  it 
been  slightly  Insinuated  by  him. 

(Q-Q)  It  is  obvious  that  this  fundamental  bass  C,  G,  C,  F,  C,  D,  G,  C,  which  formed  the  ascending  scale 
‘c,  d,  e,  f,  g,  a,  b’,  c,  cannot  by  inverting  it,  and  taking  it  inversely  in  this  manner,  C,  G,  D,  C,  F,  C,  G,  C, 
form  the  diatonic  scale  c,  ‘b,  a,  g,  f,  e,  d,  c’,  in  descent.  In  reality,  from  the  chord  G,  B,  ‘d,  f’,  we  cannot 
pass  to  the  chord  D,  I ,  A,  ‘c’,  nor  from  thence  to  C,  E,  G,  ‘c’.  For  this  reason,  in  order  to  have  the  fundamental 
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Theory  of  Ing^  to  pleasure  in  ascending  diatonically  either  by  a  discover  wlietlu  r,  in  consKjncnce  of  this  first  advance,  Theory  of 
Harmony,  tonic  dominant  (D  I*  A  C),  or  by  a  simple  dominant  art  may  not  still  be  carried  farther.  Harmony. 


(D  F  A  C). 

109*  in  the  minor  mode  of  A,  the  tonic  dominant 
E  ought  always  to  imply  its  third  major  E  G^,  when 
this  dominant  E  descends  to  the  generator  A  (art.  83.); 
and  the  chord  of  this  dominant  shall  be  E  B  ‘d’,  en¬ 
tirely  similar  to  G  B  ‘d  f’.  'With  respect  to  the  sub-do¬ 
minant  D,  it  will  immediately  imply  the  third  minor 


art  may  not  still  be  carried  farther. 

1 13.  ^Ve  have  already  three  dlfi'erent  kinds  of  chords ' 
of  the  seventh,  viz. 

1 .  The  chord  G  B  ‘d  f ’,  composed  of  a  third  major 
followed  by  two  thirds  minor. 

2.  I’he  chord  D  F  A  ‘c’,  or  B 
between  two  minors. 


'd  f)il^  a’,  a  third  major 


F,  to  denominate  the  minor  mode  j  and  we  mav  add 
B  above  its  chord  D  F  A,  in  this  manner  D  F  A"  B,  a 
chord  similar  to  that  of  F  A  ‘c  d’j  and  as  we  have  de¬ 
duced  from  the  chord  F  A  ‘c  d’  that  of  D  F  A  ‘c’,  w  e 
may  in  the  same  manner  deduce  from  the  chord  D  F  A 
B  ‘a’  a  new  chord  of  the  seventh  B  ‘d  f  a’,  which  will 
exhibit  the  double  employment  of  dissonances  in  the  mi¬ 
nor  mode. 

no.  One  may  employ  this  chord  B  ‘d  f  a’,  to  pre¬ 
serve  the  impression  of  the  mode  of  A  in  the  diatonic 
scale  of  the  minor  mode,  and  to  prevent  the  necessity 
of  twice  repeating  the  sound  E-,  hut  in  this  case,  the 
F  must  be  rendered  sharp,  and  the  chord  changed  to  B 
‘d  f)j:  a’,  the  fifth  of  B  being  as  we  have  seen  above. 
This  chord  is  then  the  Inverse  of  D  F)jSC  A  B,  the  sub¬ 
dominant  Implying  the  third  major,  which  ought  not 
to  surprise  us  •,  for  in  the  minor  mode  of  A,  the  second 
tetracbord  E  F)iSC  G)jC  A  is  exactly  the  same  as  it  would 
be  in  the  major  mode  of  A  :  Now',  in  the  major  mode 
of  A  the  subdominant  D  ought  to  imply  the  third  ma¬ 
jor  F^^. 

III.  Hence  the  minor  mode  is  susceptible  of  a  much 
greater  numbfer  of  varieties  than  the  major :  the  major 
mode  is  found  in  nature  alone  ;  whereas  the  minor  is 
in  some  measure  the  product  of  art.  But,  in  return, 
than  in  the  the  major  mode  has  received  from  nature,  to  which  it 
owes  its  immediate  formation,  a  force  and  energy  which 
the  minor  cannot  boast. 

Chap.  XIV.  Of  the  different  Kinds  of  Chords  of  the 
Seventh. 


Diversilics 
in  the  mi¬ 
nor  mode 
more  nu¬ 
merous 


major. 


112.  The  dissonance  added  to  the  chord  of  the  do¬ 
minant  and  of  the  suh-dominant,  though  in  some  mea¬ 
sure  suggested  by  nature  (chap,  xi.),  is  nevertheless  a 
work  of  art  j  but  as  it  produces  great  beauties  in  har¬ 
mony  by  the  variety  which  it  introduces  into  it,  let  us 


3.  The  chord  B  ‘d  f  a’,  two  thli'ds  minor  followed 
by  a  major. 

1 14.  There  are  still  two  other  kinds  of  chords  of  the 
seventh  which  are  employed  in  harmony  j  one  is  com¬ 
posed  of  a  third  minor  between  two  thirds  major,  C  E  G 

B,  or  F  A  ‘c  e’ j  the  other  is  wholly  composed  of  thirds 
minor  G)S;  B  ‘d  f’.  These  two  chords,  which  at  first  ap¬ 
pear  as  if  they  ought  not  to  enter  into  harmony  if  we 
rigorously  keep  to  the  preceding  rules,  are  nevertheless 
frequently  practised  with  success  in  the  fundamental 
bass.  The  reason  is  this  : 

1 15.  According  to  what  has  been  said  above,  if  we  The  chords 
would  add  a  seventh  to  the  chord  C  E  G,  to  make  la^tdescrib- 
a  dominant  of  0,  one  can  add  nothing  hut  B[)  5  and 

in  this  case  C  E  G  Bjj  w'ould  be  the  chord  of  the  tonic 
dominant  in  the  mode  of  F,  as  G  B  ‘d  f  ’  is  the  chord 
of  the  tonic  dominant  in  the  mode  of  C ;  but  if  we 
would  preserve  the  impression  of  the  mode  of  C  in  the 
harmony,  we  change  this  B[>  into  B  natural,  and  the 
chord  C  E  G  B[j  becomes  C  E  G  B.  It  is  the  same  case 
with  the  chord  F  A  ‘c  e’,  which  is  nothing  else  but  the 
chord  F  A  ‘c  ej)’ ;  in  which  one  may  substitute  for  ‘ej)’, 

‘e’  natural,  to  preserve  the  impression  of  the  mode  of 

C,  or  that  of  F. 

Besides,  in  such  chords  as  C  E  G  B,  F  A  ‘c  e’,  the 
founds  B  and  ‘e’,  though  they  form  a  dissonance  with 
C  in  the  first  case,  and  with  F  in  the  second,  are  never¬ 
theless  supportable  to  the  ear,  because  these  sounds  B 
and  ‘e’  (art.  19.)  are  already  contained  and  understood, 
the  first  in  the  note  E  of  the  chord  C  1'.  G  li,  as  like¬ 
wise  in  the  note  G  of  the  same  chord}  the  second  in  the 
note  A  of  the  chord  F  A  ‘c  e’,  as  likewise  in  the  note  ‘c’ 
of  the  same  chord.  All  together  then  seem  to  allow  the 
artist  to  introduce  the  note  B  and  ‘e’  into  these  two 
chords  (RR). 

1 1 6.  With  respect  to  the  chord  of  the  seventh  G^  chords  of 
B  ‘d  f’,  wholly  composed  of  thirds  minor,  it  may  be  re- the  seTonih 
garded  as  formed  from  the  union  of  the  two  chords 


the 


Investiga¬ 
tion  whe¬ 
ther  art, 
in  conse- 
qoence  of 
tome  suc¬ 
cessful  atl- 
vsnccs, 

mny  not  be _ _ _ _ _ _ _ _ _ _ 

carried  far¬ 
rier.  bass  of  tlie  scale,  r,  ‘b,  a,  g,  f,  e,  d,  c’,  in  descent,  we  must  either  deti'rmine  to  invert  the  fundamental  bass  men- 

Diffcrcnt  *■ - -  ■  •  ■  •  . .  .  .  .  ... 

cliordt  of 
the  se¬ 
venth. 


and  ex¬ 
plained. 


tinned  in  art.  55.  in  this  manner,  C,  G,  I),  Ci,  C,  F,  C,  G,  C,  in  which  the  second  G  and  the  second  C  answer 
to  the  G  alone  in  the  scale;  or  otherwise  we  must  form  the  fundamental  bass  C,  G,  I),  G,C,  G,  C,  in  which  all 
the  notes  imply  perfect  chords  n)ajor,  e.xcept  the  second  (i,  which  implies  the  cliord  of  the  seventh  G,  B,  ‘d,  F, 
and  which  answers  to  the  two  notes  of  the  scale  Ci,  F,  both  comprehended  in  the  chord  Ci,  B,  ‘d,  P. 

^Miichever  ot  these  two  basses  we  shall  choose,  it  is  obvious  that  neither  the  one  nor  the  other  shall  be  wholly 
in  the  mode  ot  C,  but  in  the  mode  of  C  and  in  that  of  G.  hence  it  follows,  that  the  double  employment  which 
gives  to  the  scale  a  fundamental  bass  all  in  the  same  mode  when  a.-cendiiig,  cannot  do  the  same  in  descending; 
and  that  the  fundamental  bass  of  the  scale  in  descending  will  be  necessarily  in  two  dilTerent  modes. 

(hr)  On  the  contrary,  a  chord  such  as  C  Et>  G  B,  in  which  F.  would  be  flat,  could  not  lie  admitted  In  liamiony, 
because  in  this  chord  the  B  is  not  included  and  imdei'stood  in  1'.^.  It  is  the  same  case  with  several  other  chords, 
such  as  B  D  I  A)i(,  B  I)^  1‘  A,  &c.  It  is  true,  that  in  the  last  of  these  chords,  A  is  included  in  F,  but  it  is  not 
contained  in  ;  and  this  I))i|(  likewise  forms  with  Fund  with  .V  a  double  dissonance,  which,  joined  with  the 
dissonance  B  I ,  would  necessarily  render  this  chord  not  very  pleasing  to  the  ear  ;  we  sliall  yet,  however,  'ce  in 
the  second  part,  that  this  chord  is  sometimes  used. 
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Theory  of  the  dominant  and  of  the  suh-dormnant  in  the  minor 
Harmony,  mode.  In  effect,  In  the  minor  mode  of  A,  for  instance, 
»  these  two  chords  are  E  B,  ‘d’,  and  1)  L  A  B,  wliose 
union  produces  E  GJji!  B,  ‘d,  i,  a’.  Now,  it  we  should 
suffer  this  chord  to  remain  thus,  it  would  be  disagree¬ 
able  to  the  ear,  by  its  multiplicity  of  dissonances,  DE, 
E  F,  F  G^,  A  B,  D  G?^,  (art.  1 8.)  ;  so  that,  to  avoid 
this  inconveniency,  the  generator  A  is  immediately  ex¬ 
punged,  Avhich,  (art.  10.)  is  as  it  were  understood  in 
D,  and  the  fifth  or  dominant  E,  whose  place  tlie  sensible 
note  is  supposed  to  hold  :  thus  there  remains  only 
the  chord  Gi^  B  ‘d  P,  wliolly  composed  of  thirds  mi¬ 
nor,  and  in  which  the  dominant  E  is  considered  as  un¬ 
derstood:  in  such  a  manner  that  the  chord  G^  B  ‘d  1’  re¬ 
presents  the  chord  of  the  tonic  dominant  E  G^  B  ‘d’,  to 
which  we  have  joined  the  chord  of  the  sub-dominant 
I)  F  A  B,  but  in  which  the  dominant  E  is  always  rec¬ 
koned  the  principal  note  (ss). 

1 17.  Since,  then,  from  the  chord  E  G^  B  ‘d’,  we  may 
pass  to  the  perfect  A  C  ‘c  a’,  and  vice  versa,  we  may 
in  like  manner  pass  from  the  chord  G^  B  ‘d  f’  to  the 
cliord  A  C  ‘e  a’,  and  from  this  last  to  the  chord 
G:^  B  ‘d  P  :  this  remark  will  bo  very  useful  to  us.  in 
the  sequel. 


S  I  c. 


Part  I 


Chap.  XV.  Of  the  Preparation  of  Discords. 


Dissonance, 

what. 


118.  In  every  chord  of  the  seventh,  the  highest 
note,  that  is  to  say,  the  seventh  above  the  fundamen¬ 
tal,  is  called  a  dissonance  or  discord ;  thus  ‘P  is  the 


dissonance  of  the  chord  G  B  ‘d  P  ;  ‘c’  in  the  chord  X) 


&c. 


Manner  of 
preparing 


jnv 

ed. 


chord  C  E  G‘c’;  for  ‘c’  which  forms  a 


dissonance  in 
in  the  pre- 


leral)le  to 

wh<m  found  prevent  its  displeasing  the  ear  by  appearing  too  hete- 
in  preced-  rogeneous  to  the  chord,  is,  that  it  may  be,  if  we  may 
ing  chords,  speak  so,  announced  to  the  ear  by  being  found  in  the 


preceding  chord,  and  by  that  means  connect  (he  two  Tisemv  c 
chords.  Hence  follows  this  rule  :  liaunoiu 

122.  In  every  chord  of  the  seventh,  whitli  is  not! 


the  chord  of  the  tonic  dominant,  that  is  to  say,  (art.^ 


AC  EG: 


1 1 9.  When  the  chord  G  B ‘d  f’  follows  the  clioiil 
C  E  G  *c’,  as  often  happens,  it  is  obvious  that  we  do  not 

di.csonancesfind  the  dissonance  ‘f’  in  the  preceding  chord  C  E  G‘c'’. 
estigat-  Nor  ought  it  indeed  to  be  found  In  that  chord;  for  this 
dissonance  is  nothing  else  but  the  sub-dominant  added 
to  the  harmony  of  the  dominant  to  determine  the  mode: 
now,  the  sub-dominant  is  not  found  in  the  harmony  ol 
the  generator. 

1 20.  For  the  same  reason,  when  the  chord  of  the  sub¬ 
dominant  F  A  ‘c  d’  follows  the  chord  CFG  *c’,  the 
note  ‘d’,  which  forms  a  dissonance  with  ‘c’,  is  not  found 
in  the  preceding  chord. 

It  is  not  so  when  the  chord  D  F  A  ‘c’  follows  the 


102.)  which  is  not  composed  of  a  third  major  followed 
by  two  thirds  minor,- tlie  dissonance  which  this  citord  performed 
forms  ought  to  stand  as  a  consonance  in  the  chord  which 
precedes  it. 

This  is  wliat  we  call  a  prepared  dissonance.  p,.^ 

123.  Hence,  in  order  to  prepare  a  dissonance,  thepaj«t(oa. 
fundamental  bass  must  necessarily  ascend  by  the  interval 

of  a  second,  as 

CE  G‘c’,  DFA‘c’; 
or  descend  bv  a  third,  as 
C  E  G  ‘c’ 

or  descend  bv  a.fifth,  as 

C  E  G  ‘c’,  FAC  E ; 

in  every  other  case  the  dissonance  cannot  lie  prepared. 

This  may  he  easily  ascertained.  If,  for  Instance,  the  fun¬ 
damental  bass  rises  by  a  third,  as  C  E  G  ‘c’,  E  G  B  ‘d’, 
the  dissonance  ‘d’  is  not  found  in  the  chord  C  E  G  ‘o’. 

The  same  might  be  said  of  C  E  G  ‘c’,  G  B  ‘d  f’,  and 
C  E  G  ‘c’,  B  D  ‘f  a’,  in  which  the  fundamental  bass 
rises  by  a  fifth  or  descends  by  a  second. 

1 24.  When  a  tonic,  that  is  to  say,  a  note  which  car¬ 
ries  with  it  a  perfect  chord,  is  followed  by  a  dominant 
in  the  interval  of  a  fifth  or  third,  this  succession  may  be  ' 
regarded  as  a  process  from  that  same  tonic  to  another, 
which  has  been  rendered  a  dominant  by  the  addition  of  ' 

Uie  dissonance. 

Moreover,  wc  have  seen  (art.  119.  and  120.)  that  a 
dissonance  does  not  require  preparation  in  tlie  chords  of 
•the  tonic  dominant  and  of  the  sub-dominant :  whence 
it  follows,  that  every  tonic  cairying  with  it  a  perfect 
chord,  may  be  changed  into  a  tonic  dominant  (if  the 
perfect  chord  be  major),  or  into  a  sub-dominant  (whe¬ 
ther  the  chord  be  major  or  minor)  by  adding  the  disso¬ 
nance  all  at  once. 


Chap.  XVI.  Of  the  Rules  for  resolving  Disso- 


nances. 


the  second  chord,  stands  as  a  consonance 
ceding. 

Dissonance  I2i.  In  general,  dissonance  being  the  production  of 
is  only  to-  art  (chap.xi.),  especially  in  such  chords  as  arc  not  ot 
the  tonic  dominant  nor  sub-dominant,  the  only  means 


1 25.  We  have  seen  (chap.  v.  and  vl.)  how  the 
diatonic  scale,  so  natural  to  the  voice,  is  formed  by  the 
harmonies  of  fiindamental  sounds  ;  from  whence  it  fol¬ 
lows,  that  the  most  natural  succession  of  harmonlcal 
sounds  is  to  be  diatonic.  To  give  a  dissonance  then, 
in  some  measure,  as  much  the  character  of  an  harmo¬ 
nic  sound  as  may  be  possible,  it  is  necessary  that  this 
dissonance,  in  that  part  of  the  modulation  where  it  is 
found,  should  descend  or  rise  diatonically  upon  another 
note,  which  may  be  one  of  the  consonances  of  the  sub¬ 
sequent  chord. 

126.  Now  in  the  chord  of  the  tonic  dominant  it 

ought 


Dissonaa- 
ccs  to  be 
resolved, 
must  be 
disgabed 
and  made 
to  api)car 
in  tlie  dm 
racter  ot 
harinonier 


In  the 
chord  of 
the  tonic 


dominant, 


(ss)  We  have 


•  1  e  *  j  j  1  •  disso- 

seen  (art.  109.)  that  the  chord  B  ‘d  fa’.  In  the  minor  mode  of  A,  may  be  regarded  as  the  in- nance 

verse  of  the  chord  D  F  A  B;  it  would  likewise  seem,  that,  in  certain  cases,  this  chord  B  ‘d  fa’  may  be  considered  shoiUd  ra- 
as  composed  of  the  two  chords  F  B  ‘d  f’,  F  A  ‘c  d’  of  the  dominant  and  of  the  sub-dominant  of  the  major  mode 
C  ;  which  chords  may  be  joined  together  after  having  excluded  from  them,  !•  The  dominant  G,  represented  Ijy  sj-^nd,  and 
.  its  third  major  B,  which  is  presumed  to  retain  its  place.  2.  The  note  C  which  is  understood  in  F,  which  will 
form  this  chord  B  ‘d  f  a’.  The  chord  B  ‘d  f  a’,  considered  In  this  point  of  view,  may  be  understood  as  belonging  to 
the  major  mode  of  C  upon  certain  occasions. 


2 


Part  I.  '  MU 

Theory  of  ought  rather  to  descend  than  to  rise  •,  for  this  reason. 

Harmony.  Let  US  take,  for  instance,  the  chord  G  B  ‘d  f’  followed 
’  hy  the  chord  C  E  G  ‘c’ ;  the  part  which  formed  the  dis¬ 
sonance  ‘f’  ought  to  descend  to  ‘e’  rather  than  rise  to  ‘g’, 
though  both  the  sounds  E  and  G  are  found  in  the  sub¬ 
sequent  chord  C  E  G  ‘c’  j  because  it  is  more  natural  and 
more  conformed  to  the  connexion  which  ought  to  be 
found  in  every  part  of  the  music,  that  G  should  be  found 


it  the  other  part  was  sounding 
(Parts  First  and  Fourth). 

‘f’,  as  may 

be  here 

First  part. 

‘f’ 

‘e’ 

Second, 

‘d’7 

1  « 

Third, 

B  { 

‘c 

Fourth, 

G  ^ 

G 

Fundamental  bass. 

G 

C 

Consequen-  1 27.  So,  in  the  chord  of  the  simple  dominant  DFA 
cesofthe  ‘c’,  followed  by  G  B  ‘d  f’,  the  dissonance  ‘c’  ought  ra- 
fornier  descend  to  B  than  rise  to  ‘d’. 

Annthcr  ^  ^8.  And,  for  the  same  reason,  in  the  chord  of  the 
cbnse-  sub-dominant  FA  ‘cd’,  the  dissonance  ‘d’  ought  to  rise 
quence.  to  ‘e’  of  the  following  chord  C  E  G  ‘c,  rather  than 
descend  to  ‘c’  j  whence  may  be  deduced  the  following 
rules. 

duced  1 29.  1®,  In  every  chord  of  the  dominant,  whether 

the  former'  tonic  or  simple,  the  note  which  constitutes  the  seventh, 
proposi-  is  to  say  the  dissonance,  ought  diatonically  to  de- 

tions.  scend  upon  one  of  the  notes  which  form  a  consonance  in 
the  subsequent  chord. 

2°,  In  every  chord  of  the  sub-dominant,  the  disso¬ 
nance  ought  to  rise  diatonically  upon  the  third  of  the 
subsequent  chord. 

Dissonance  130.  A  dissonance  which  descends  or  rises  diatoni- 
resolved,  cally  according  to  these  two  rules,  is  called  a  dissonance 

tv)n.  From  these  rules  it  is  a  necessary  result,  that  .the 

chord  of  the  seventh  DFA  ‘c’,  though  it  should  even 
be  considered  as  the  inverse  of  FA  ‘cd’,  cannot  be  suc¬ 
ceeded  by  the  chord  CEG  ‘c’,  since  there  is  not  in  this 
last  chord  the  note  B,  upon  which  the  dissonance  ‘c’  of 
the  chord  DFA  ‘c’  can  descend. 

One  may  besides  find  another  reason  for  this  rule, 
in  examining  the  nature  of  the  double  employment  of 
dissonances.  In  efi’ect,  in  order  to  pass  from  DFA  ‘c’, 
to  CEG  ‘c’,  it  is  necessary  that  DFA  ‘c’  should  in  this 
case  be  understood  as  the  inverse  of  FA  ‘cd,’  Now  the 
chord  DFA  ‘c’  can  only  be  conceived  as  the  inverse  of 
I'  A  ‘c  d’,  when  this  chord  DFA  ‘c’  jirecedes  or  inime* 
diately  follows  the  CEG  ‘c’  ;  in  every  other  cas6  the 
chord  D  F A  ‘c’  is  a  primitive  chord,  formed  from  the 
pertcct  minor  chord  DFA,  to  which  the  dissonance  ‘c’ 
was  added,  to  take  from  D  the  character  of  a  tonic. 
Thus  the  chord  DFA  ‘c’,  could  not  be  followed  by  the 
chord  CEG  ‘c’,  but  after  having  been  preceded  by  the 
same  chord.  Now,  in  this  case,  the  double  imploxjmvnt 
would  be  entirely  a  futile  expedient,  without  producing 
any  agreeable  effect:  because,  instead  of  this  succession 
of  chords,  CECi  ‘c’,  DF.V  ‘c’,  CECi  ‘e’,  it  would  be 
much  more  easy  and  natural  tosiibstitiitc  this  other,  which 
furnishes  this  natural  succession  (  EG  ‘c’,  F.V  ‘cil’, 

C  I,  G  ‘c’.  1  he  proper  use  of  the  dotihle  emplovment  is, 
that,  hy  means  ol  inverting  the  chord  of  the  sub-domi¬ 
nant,  it  may  be  able  to  pass  from  that  chord  thus  inverted 
VoL.  XIV.  Part  II. 
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to  any  other  cliord  except  that  of  llie  tonic,  to  which  it  Theory  of 
naturally  leads. 


Chap.  XVII.  Of  the  Broken  or  Interrupted 
Cadence. 


Harmony. 

■V— 


131.  In  a  fundamental  bass  which  moves  by  fifths,  The  test  of 
there  is  always,  as  we  have  formerly  observed  (chap. 

viii.),  a  repose  more  or  less  perfect  from  one  sound  to 
another;  and  of  consequence  there  must  liketvise  he  aju 
repose  more  or  less  perfect  from  one  sound  to  another dameutal 

in  the  diatonic  scale,  which  results  from  that  bass. _ bass. 

It  may  be  demonstrated  by  a  very  simple  experiment, 
that  the  cause  of  a  repose  in  melody  is  solely  in  the 
fundamental  bass  expressed  or  understood.  Let  any 
person  sing  these  three  notes  ‘edg’,  performing  on  the 
‘d  a  shake,  which  is  commonly  called  a  cadence ;  the 
modulation  will  appear  to  him  to  be  finished  after  the 
second  ‘c’,  in  such  a  manner  that  the  ear  will  neither 
expect  or  wish  any  thing  to  follow.  The  case  will  be 
the  same  if  we  accompany  this  modulation  with  its 
natural  fundamental  bass  C  G  C  :  hut  if,  instead  of 
tins  bass,  we  should  give  it  the  following,  C  G  A  : 
in  this  case  the  modulation  ‘c  d  c’  would  not  ap¬ 
pear  to  be  finished,  and  the  ear  would  still  expect  and 
desire  something  more.  This  experiment  may  easily 
be  made. 

132.  This  passage  GA,  when  the  dominant  C  diato-  Broken  ca- 
nlcally  ascends  upon  the  note  A  Instead  of  descending 

by  .a  fifth  upon  the  generator  C,  as  it  ought  naturally  to 
do,  is  called  a  broken  cadence;  because  the  perfect  ca- See  Ca¬ 
dence  GC,  which  the  ear  expected  after  the  dominant  (fence. 

G,  is,  if  rve  may  speak  so,  broken  and  suspended  by  the 
transition  from  G  to  A. 

^.33-  Hence  it  follows,  that  if  the  modulation  ‘ede’ 
appeared  finished  when  we  supposed  no  bass  to  it  at  all, 
it  is  because  its  natural  fundamental  bass  C  G  C  is  im¬ 
plied  j  for  the  ear  desires  something  to  follow  this  mo¬ 
dulation,  as  soon  as  it  is  reduced  to  the  necessity  of 
hearing  another  bass. 

134.  The  broken  cadence  may  be  considered  as  ha- Origin  of 
ving  its  origin  in  the  double  employment  of  dissonances 
since  this  cadence,  like  the  double  employment,  only 
consists  in  a  diatonic  procedure  of  the  bass  asccnding«mploy- 
(chap.  xli.).  In  effect,  nothing  hinders  us  to  descend  ment  of 
from  the  chord  GB  ‘df’  to  the  chord  CEGA  by  con- 
verting  the  tonic  C  into  a  sub-dominant,  that  is  to  say, 
by  passing  all  at  once  from  the  mode  of  C  to  the  mode 
of  G:  now  to  descend  from  GB  ‘df’  to  CEGA  is 
the  same  thing  as  to  rise  from  the  chord  ClB  ‘df’  to 
the  chord  A  ‘c  c  g’,  in  changing  the  chord  of  the 
Sub-dominant  f.'F,G.\  for  the  imjierfcct  chord  of  the 
dominant,  according  to  the  laws  of  the  double  employ¬ 
ment. 

*3.?*  kind  of  cadence,  the  dissonance  of  tire  Manner  oi 

first  chord  is  resolved  by  descending  diatonicallv  upouT'.'^'‘’'^"‘‘'tJ 
the  fifth  of  the  subsequent  chord.  For  in.-tauce,  in 
the  broken  cadence  G  B  ‘d  f’,  A‘ccg',  tin  dissonance 
‘f’  is  resolved  hy  descending  diatonically  uiiori  tho 
fifth  ‘e’ 


ter 


136.  There  is  another  kind  of  cadence,  called  an  //j- Inlcrmptcd 
erupted  cadence^  wXwxe  the  dominant  di -vend  ,  by 
third  to  another  dominant,  insttail  of  diiciiiding  by  a  s,  j*Ca 
fifth  upon  the  tonic,  .xs  in  this  succession  of  the  hi- 

3  GB‘df, 


V, 


530 
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Theory  of  G  B  ‘d  f E  G  B  ‘d’  j  in  the  case  of  an  Interrujited  ca- 
Harmony,  dence,  the. dissonance  of  the  former  chord  is  resolved  hy 
*  '  ''  descending  diatonically  upon  the  octave  of  the  funda¬ 
mental  note  of  the  subsequent  chord,  as  may  be  here 
seen,  where  ‘f  ’  is  resolved  upon  the  octave  of  E. 

Oriftin  of  137.  This  kind  of  interrupted  cadence  has  likewise 


this  kind  of  its  origin  in  the  double  employment  of  dissonances.  For 

cadence,  suppose  these  two  chords  in  succession,  G  B  ‘d  f\ 

Jikewise  in  .  .  ,  .  ’  .  f 

the  double  ^  ^  where  tjc  is  successively  a  tonic  dominant  and 

employ-  sub-dominant ;  that  is  to  say,  in  which  we  pass  from 

Kent.  the  mode  of  C  to  the  mode  of  D  ;  if  we  should  change 

the  second  of  these  chords  into  the  chord  of  the  domi¬ 
nant,  according  to  the  laws  of  the  double  employment, 
we  .shall  have  the  interrupted  cadence  G  B  ‘d  f ’,  E  G 


B  ‘d.’ 


Chap.  XVIII,  Of  the  Chromatic  Species. 

ynndamcn-  The  series  or  fundamental  buss  by  fifths  pro- 

tal  bass  duces  the  diatonic  species  in  common  use  (clrap.  vi.)  j 
formed  by 

now  the  tliird  major  being  one  of  the  harmonics  of  a 
thuds  nui-  fundamental  sound  as  well  as  the  fiftli,  it  follmvs, 
tliat  we  may  form  fundamental  basses  by  thirds  ma¬ 
jor,  as  we  have  already  formed  fundamental  basses  by 
iiftlis. 

A  chroma-  139*  If  then  we  should  form  this  base  C,  E,  C^, 
tic  interval  the  two  first  sounds  carrying  cAch  along  with  it  their 
er  minor  thiids  major  and  fifths,  it  Is  evident  that  C  will  give 

how^ound  ^  ‘  Semitone  which 

See  fig.  10.  is  between  tbis  G  and  this  Gi^  is  an  interval  much  less 
than  the  semitone  w’hich  is  found  in  the  diatonic  scale 
between  E  and  F,  or  between  B  and  ‘c’.  This  may 
be  ascertained  by  calculation  (tt)  :  and  for  this  reason 
the  semitone  from  E  to  F  is  called  major,  and  the  other 
minor  (uu). 

140.  If  the  fundamental  bass  should  proceed  by 
thirds  minor  in  this  manner,  C,  F-tj,  a  succession 
which  is  allowed  -.vhen  we  have  investigated  the  origin 
of  the  minor  mode  (chap,  i.v.),  we  shall  find  this  mo- 


S  I  c. 
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dulation  G,  Gj;,  which  would  likewise  give  a  minor  Tlieory  of 


Hai  mony. 


semitone  (xx.) 

141.  The  minor  semitone  is  hit  by  young  practi¬ 
tioners  in  intonation  wnth  more  difficulty  than  the 

„  ,  .  ,  ,  .  J  ,  .  tion  minor 

mitone  major,  xor  which  this  reason  may  be  assign- semitone 

ed :  The  semitone  major  which  is  found  in  the  diato- difficult  to 
nic  scale,  as  from  E  to  F,  results  from  a  fundamen-''®  ^dt,  and 
tal  bass  by  fifths  C  F,  that  is  to  say,  by  a  succession" 
which  is  most  natural,  and  for  this  reason  the  easiest 
to  the  ear’.  On  the  contrary,  tlie  minor  semit,one  arises 
from  a  succession  by  thirds,  tvhich  is  still  less  natural 
than  the  former.  Hence,  that  scholars  may  truly  hit 
the  minor  semitone,  the  following  artifice  is  employ¬ 
ed.  Let  us  suppose,  for  instance,  that  they  intend  to 
vise  from  G  to  G'^  j  tlicy  rise  at  first  Jiom  G  to  A, 
tlien  descend  from  A  to  G:^  by  the  interval  of  a  se¬ 
mitone  major;  for  this  G  sharp,  which  is  a  semitone 
major  below  A,  proves  a  semitone  minor  above  G.  [See 
the  notes  (tt)  and  (uu).] 

142.  Eveiy  procedure  of  the  fundamental  bass  by  Minor  se- 
thirds,  whether  major  or  minor,  rising  or  descending, 

gives  the  minor  semitone,  '''i.:.-  1 - -  -i . i-  - — found  iu 


rpi  •  1  11  oe  It 

lliis  \vc  liave  alreadv  seen 
ironi  ihe  succession  oi  Ihircls  m  nsccnuing.  Ihc  seneSecdure  of 
of  thirds  minor  in  de.scending,  C  A,  gives,  t,  C^Uiefunda- 
(yy)  ;  and  the  series  of  thirds  major  in  descending,^ 

Ab,  gives  C,  C'b,  (zz).  _  _ 

143.  The  minor  semitone  constitutes  the  species, xjig  ,,’ijnQj. 
called  chromatic  ;  and  with  the  species  which  moves  by  semitone, 
diatonic  Intervals,  resulting  from  the  succession  of"’b®n  pm- 
lifths  (chap.  v.  and  vi.),  it  comprehends  the  whole 
melody. 


Chap.  XIX.  Of  the  Enharmonic  Species. 


valent, 
constitutes 
chromatic 
music. 


144.  The  two  extremes,  or  highest  and  lowest  notes,  T>iesis  or 
C  G^,  ot  the  lundameutal  bass  by  thirds  major  CEG)j!, 
give  this  modulation  ‘c’  B:^  j  and  these  two  sounds  ‘c’ 

B:j(<,  dillerbettveen  themselves  by  a  small  interval  tvhich  ami  how  * 
is  called  the  iliEu'e,  or  enharmonic  fourth*  if  a  tone  (3A).lorined. 

which 

roufth  of  a 

- — — - - - Tone, 


(tt)  In  reality,  C  being  supposed  I,  as  we  have  always  supposed  it,  E  is  and  :  now  G  being  4,  G^ 
then  shall  be  to  G  as  1-4  to  4  j  that  is  to  say,  as  25  times  2  to  3  times  16  :  the  proportion  then  of  G^  to  G  is 
as  25  to  24,  an  interval  much  less  than  that  of  16  to  15,  which  constitutes  the  semitone  from  ‘c’  to  B,  or  from  F 
to  E  (note  z). 

(uu)  a  minor  joined  to  a  major  semitone  will  form  a  minor  tone  •,  that  is  to  say,  if  one  ri.ses,  for  instance,  from 
E  to  F,  by  the  interval  of  a  semitone  major,  and  afterwards  from  F  to  F)J;  by  the  interval  of  a  minor  semitone,  the 
interval  from  E  to  F^jfv  will  be  a  minor  tone.  For  let  us  suppose  E  to  be  i,  F  will  be  4'y,  and  F:^  will  be 
■fr  ;  that  is  to  say,  25  times  j6  divided  by  24  times  15,  or  'j' ;  E  then  is  to  F:^  as  one  is  to  the  interval 
which  constitutes  the  minor  tone  (note  EB). 

With  respect  to  the  tone  major,  it  cannot  be  exactly  formed  by  two  semitones ;  for,  i.  I'wo  major  semitones  in 
immediate  succession  would  produce  more  than  a  tone  major.  In  efl’ect,  4t>  multiplied  by  4x  gives  44r»  which  is 
greater  than  4,  the  interval  which  constitutes  (note  bb)  the  major  tone.  2.  A  semitone  minor  and  a  semitone  major 
would  give  less  than  a  major  tone,  since  they  amount  only  to  a  true  minor.  3.  And,  a  fortiori,  two  minor  semi¬ 
tones  would- still  give  less. 

(xx)  In  effect,  Eb  being  f,  Gb  will  be  ^  of  f  ;  that  is  to  say,  (note  Q.)  now'  the  proportion  of  4  to  4x 
(note  ft)  is  that  of  3  times  25  to  2  times  365  that  is  to  say,  as  25  to  24. 

(yy)  a  being  4  C;j!  is  4  of-^  j  that  is  to  say,  44>  C  is  i  :  the  proportion  then  between  C  and  is  that 
of  I  to  |4i  Of  of  24  to  25.  .  . 

^  (zz)  Ab  being  the  third  major  below  C,  will  be  (note  ft)  :  Cb,  then,  is  4  of  4  >  that  is  to  say  The  propor¬ 
tion,  then,  between  C  and  Cb,  is  as  25  to  24.  ' 

(3  being  44  and  B)j!  being  4  of  44>  we  shall  liave  B)jit  equal  (note  ft)  to  and  its  octave  below 

shall  be  -y-y  5  an  interval  less  than  unity  by  about  ^4?  or  fj.  It  is  plain  then,  from  this  fraction,  that  the  B>^ 
a.n  question  must  be  considerably  lower  than  C.  5 
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Kales. 


Tlieory  of  wliicli  is  the  (lifFerence  between  a  semitone  major  and  a 
Harmony,  semitone  minor  (3  b).  This  quarter  tone  Is  inappre- 
'“■"■“v  '  liable  by  the  ear,  and  impracticable  upon  several  of  our 

instruments..  Yet  have  means  been  found  to  put  it  in 
practice  in  the  following  manner,  or  rather  to  perform 
what  will  have  the  same  ell'ect  upon  the  car. 

Manner  of  145.  e  have  explained  (art.  116.)  in  what  man- 
seeniinfrly  ner  the  chor<I  ‘d  f’  may  be  introduced  into  the 

minor  mode,  entirely  consisting  cf  thirds  minor  perfcct- 
val  upon  true,  or  at  least  supposed  such.  Ibis  chord  supply¬ 
instrumentsing  the  place  of  the  chord  of  the  dominant  (art.  116.) 
of  fixed  from  thence  we,  may  pass  to  that  of  the  tonic  or  genera¬ 
tor  A  (art.  1 1 7.).  But  we  must  remark, 

1.  That  this  chord  G'^  B  ‘d  f’,  entirely  consisting  of 
thirds  minor,  may  be  inverted  or  modified  according 
to  the  three  following  arrangements,  B  ‘d  f  g%’,  1) 
F  B,  F  B  ‘d’ ;  aud  that  in  all  these  three  diffe¬ 
rent  states,  it  will  still  remain  composed  of  thirds  mi¬ 
nor  ;  or  at  least  there  will  only  be  wanting  the  enhar¬ 
monic  fourth  of  a  tone  to  render  the  third  minor  be¬ 
tween  F  and  GlJ;  entirely  just ;  for  a  true  third  minor, 
as  that  from  E  to  G  in  the  diatonic  scale,  is  composed 
•of  a  semitone  and  a  tone  both  major.  Now  from  F  to  G 
there  is  a  tone  major,  and  from  G  to  G/j!  there  Is  only  a 
minor  semitone.  There  is  then  wanting  (art.  144.)  the 
enharmonic  fourth  of  a  tone,  to  render  the  third  F G)^ 
exactly  true. 

2.  But  as  this  division  of  a  tone  cannot  be  found  in 
the  gradations  of  any  scale  practicable  upon  most  of  our 
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instruments,  nor  be  apprctlatcd  by  tlie  ear,  the  ear  Tlicorv  n( 
takes  the  different  chords.  Ilr.nuouy. 

B  ‘d’  ‘f’  ‘g«’ 

D  F  G«  ^B 
F  G:^;  B  ‘d’, 

which  are  absclntely  the  same,  for  chord.s  composed 
every  one  of  thirds  minor  are  exactly  just. 

Now  the  chord  G)jJ:  B  ‘d  f’,  belonging  to  the  minor 
mode  of  A,  where  G)y!  is  the  sensible  note  ;  the  chord 
B  ‘d  f  g/Jv’,  or  B  ‘d  f  a|;’,  will,  for  the  same  reason,  be¬ 
long  to  the  minor  mode  of  C,  where  B  is  the  sensible 
note.  In  like  manner,  the  chord  D  F  G^  B,  or 
D  F  Ah  ‘ch’,  will  belong  to  the  minor  mode  of  Fh, 
and  the  chord  F  G^  B  ‘d’,  or  F  Ah  ‘ch  thh’?  to  the  mi¬ 
nor  mode  of  Gh* 

After  having  passed  then  by  the  mode  cf  A  to  the 
chord  G??  B  ‘d  f’  (art.  117.),  one  may  by  means  of  this 
last  chord,  and  by  merely  satisfying  ourselves  to  invert 
it,  afterwards  pass  all  at  once  to  the  modes  of  C  minor, 
of  Eh  minor,  or  of  Gh  minor  5  that  is  to  say,  into  the 
modes  which  have  nothing,  or  almost  nothing,  in  com¬ 
mon  with  the  minor  mode  of  A,  and  which  are  entirely 
foreign  to  it  (3  c)> 

146.  It  must,  however,  be  acknowledged,  that  aTheaJura-» 
transition  so  abrupt,  and  so  little  expected,  cannot  de->-io'‘.  bow- 
ceive  nor  elude  the  ear  5  it  is  struck  with  a  sensation • 
so  unlooked-for,  without  being  able  to  account  for  the 
passage  to  itself.  And  this  account  has  its  foundation  abrupt  «ri<* 
in  die  enharmonic  fourth  of  a  tone  j  which  is  overlook- sensible. 

3X2  cd 


This  interx  al  has  been  called  t/ie  fourth  of  a  tone,  and  this  denomination  Is  founded  on  reason.  In  effect,  tve 
may  distinguish  in  music  four  kinds  of  quarter  tones. 

1.  The  fourth  of  a  tone  major :  now,  a  tone  major  being  f,  aud  Its  difference  from  unity  being  f,  the  difference 
of  this  quarter  tone  from  unity  will  be  almost  the  fourth  of  f  •,  that  is  to  say,  yV* 

2.  The  fourth  of  atone  minor;  and  as  a  tone  minor,  which  is  Y’,  differs  from  unity  by  the  fourth  of  a  mi¬ 
nor  tone  will  differ  from  unity  about 

3.  One  half  of  a  semitone  major  ;  and  as  this  semitone  differs  from  unit'v  b'v  one  half  of  it  will  difl’er  from 
unity  about  -j^. 

4.  Finally,  one  half  of  a  semitone  minor,  which  difl'ers  from  unItv  by  -5^  :  its  half  then  will  be  -j-y. 

Ihe  Interval,  then,  which  forms  the  enharmonic  fourth  of  a  tone,  as  it  docs  not  differ  from  unity  but  by  3^, 
may  justly  be  called  the  fourth  of  a  tone,  since  it  is  less  dill’erent  from  unity  than  tlie  largest  interval  of  a  quarter 
tone,  and  more  than  the  least. 

e  shall  add,  that  since  the  enharmonic  fourth  of  a  tone  Is  the  diffci'encc  hetween  a  semitone  major,  and  a  se¬ 
mitone  minor  ;  and  since  the  tone  minor  is  formed  (note  uu)  of  two  semitones,  one  major  and  the  other  minor  5 
U  follows,  that  two  semitones  major  in  succession  form  an  interval  larger  than  that  of  a  tone  by  the  cnliarmonio 
fourth  of  a  tone  ;  and  that  two  minor  semitones  In  succession  form  an  interval  less  than  a  tone  by  the  same  fourtli 
of  a  tone. 


(.S  e)  That  is  to  say,  tliat  if  you  rise  from  E  to  F,  for  Instance,  by  the  interval  of  a  semitone  major,  and  after¬ 
wards,  returning  to  E,  you  should  rise  by  the  interval  of  a  semitone  minor  to  another  sound  which  is  not  in  the 

sounds  F-j-  and  F  will  form  the  enharmonic  fourth  of  a  tone  : 


scale,  and  which  I  shall  mark  thus,  F-f-,  the  two 
for  E  being  i,  F  will  be  ;  and  F-f-  :  the  pi 


proportion  then  between  F-{-  and  F  is  that  of  to-J^  (note  Q^)  $ 
that  is  to  say,  .as  25  times  15  to  16  times  24  ;  or  otherwise,  as  25  times  3  to  16  limes  8,  or  as  125  to  128. 
Now  Ibis  proportion  Is  the  same  wliicb  is  found,  in  the  beginning  of  the  preceding  note,  to  express  the  enhanuo- 
nic  fourth  of  ajtone. 

C3  *0  tl’is  method  for  obtaining  or  supplying  enliarmoulc  gradations  cannot  he  practised  on  every  occasion 
when  the  composer  or  practitioner  would  wish  to  find  them,  especially  upon  instruments  where  the  scale  is  fi.xcd 
and  Invariable,  except  by  a  total  alteration  of  their  economy,  and  re-tuning  the  strings,  Dr  Smith  in  liis  Tlarnio- 
iiics  has  proposed  an  expedient  for  redressing  or  qualifying  this  defect,  by  the  addition  of  a  greater  number  of  keys 
or  strings,  winch  may  divide  the  tone  or  semitone  into  as  many  appretiabic  or  sensible  intervals  as  may  be  neces¬ 
sary.  lor  this,  as  well  a.s  for  the  other  advantageous  improvements  which  he  proposes  In  the  structure  of  instru* 
ments,  wc  cannot  wit^  too  much  warmth  recommend  the  perusal  of  his  learned  and  Ingenious  book,  toiocfi  of  our 
readers  as  .aspire  to  the  character  of  genuine  adcjits  in  the  theory  of  music. 
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Theory  of  cd  as  nothing,  because  it  is  inappretiable  by  the  ear  5 
iJarmony.  l)ut  of  which,  though  its  value  is  not  ascertained,  the 
wliole  harshness  is  sensibly  perceived.  The  instant  of 
surprise,  however,  immediately  vanishes  j  and  that  asto¬ 
nishment  is  turned  into  admiration,  when  one  feels  him¬ 
self  transported  as  It  were  all  at  once,  and  almost  im¬ 
perceptibly,  from  one  mode  to  another,  which  is  by  no 
means  relative  to  it,  and  to  which  he  never  could  have 
immediately  passed  by  the  ordinary  series  of  fundamen¬ 
tal  notes. 


Chap.  XX.  Of  the  Diatonic  Enharmonic  Species. 


147.  If  we  form  a  fundamental  bass,  which  rises  al¬ 
ternately  by  fifths  and  thirds,  as  F,  C,  E,  B,  this  bass 
•See  fig.  12.  will  give  the  following  modulation  ‘f,  e,  e,  dJj;’ 5  in 
which  the  semitones  from  ‘f’  to  ‘e’,  and  from  ‘e’  to  ‘d!ji,’, 
are  equal  and  major  (3D). 

This  species  of  modulation  or  of  harmony,  in  which 
See .E«/iar- Jill  the  semitones  are  major,  is  called  the  enharmonic 
diatonic  species.  The  major  semitones  peculiar  to  this 
species  give  it  the  name  oi  diatonic,  because  niaior  se¬ 
mitones  belong  to  the  diatonic  species  5  and  the  tones 
which  are  greater  than  major  by  the.  excess  of  a  fourth, 
resulting  from  a  succession  of  major  semitones,  give  it 
the  name  oi  enharmonic  (note  3  a). 


inonic. 


Chap.  XXI.  Of  the  Chromatic  Enharmotiic  Species. 


Chromatic 
eahamio- 
iiic  inter¬ 
vals.  how 
formed. 

See  fis.  1  ^ 
From  this 
species,  the 
eSects  of 
harmony 
and  melo¬ 
dy  appear 
to  he  in  the 
fundamen¬ 
tal  bass. 


Diatonic 
species 
nlo^t  agree¬ 
able,  and 
why. 

The  cliro. 
malic  rext. 
Lastly,  the 
enhai'mo- 
2iic. 


Fart  I 

not  immediately  indicated  by  nature.  The  fourth  of  Theory  of 
a  tone  which  constitutes  this  species,  and  which  is  it-  Uarmony. 
self  inappretiable  to  the  ear,  neither  produces  nor  can  “"wy— — 
produce  its  effect,  but  in  proportion  as  imagination 
suggests  the  fundamental  bass  from  whence  it  results  ; 
a  bass  whose  procedure  is  not  agi-eeable  to  nature,  since 
It  is  formed  of  two  sounds  which  are  not  contiguous  one 
to  the  other  in  the  series  of  thirds  (art.  >44.). 


Chap,  XXII.  Showing  that  Melody  is  the  Offspring 
of  Harmony. 


148.  If  we  pass  alternately  from  a  third  minor  in 
descending  to  a  third  major  in  rising,  as  C,  C,  A,  0'^, 
C/Jl,  we  shall  form  this  modulation  ‘et?.  e,  e,  e  e:^’,  in 
which  all  the  semitones  are  minor  (3  K). 

This  species  is  called  the  chromatic  enharmonic  spe¬ 
cies  :  the  minor  semitones  peculiar  to  this  kind  give  it 
the  name  of  chromatic,  because  minor  semitones  belong 
to  the  chromatic  species  j  and  the  semitones,  which  are 
lesser  by  the  diminution  of  a  fourth  l  esulting  from  a 
succession  of  minor  semitones,  give  It  the  name  of  en¬ 
harmonic  (note  3  f). 

149.  These  new  species  confirm  what- we  have  all 
along  said,  tliat  the  whole  effects  of  harmony  and  me¬ 
lody  reside  in  the  fundamental  bass. 

150.  The  diatonic  species  is  the  most  agreeable,  be¬ 
cause  the  fundamental  bass  which  produces  it  is  finm- 
ed  from  a  succession  of  fifths  alone,  which  is  the  most 
natural  of  all  others. 

151.  The  chromatic  being  formed  from  a  succession 
of  thirds,  is  the  most  natural  after  the  preceding. 

152.  Finally,  the  enharmonic  is  the  least  agreeable 
of  all,  because  the  fundamental  bass  which  gives  it  is 


I  cq.  All  that  we  have  hitherto  said,  as  it  seems  to 
-i-'  ,  jv  .  ’  ,  '  ,  ol  me.ody 

me,  is  more  than  sumcient  to  convince  us,  that  melody  to  be  nives 

has  its  original  principle  m  harmony;  and  that  it  is  intigatedin 

harmony,  expressed  or  understood,  that  we  ought 

look  for  the  efl'ects  of  melody.  or'under'^ 

154.  If  this  should  still  appear  doubtful,  nothing  more  stood. 

Is  necessary  than  to  pay  due  attention  to  the  first  ex¬ 
periment  (art.  19.),  where  it  may  be  seen  that  the  piiu- 
cipal  sound  is  always  the  lowest,  and  that  the  sharper 
sounds  which  it  generates  are  vvith  relation  to  It  what 

the  treble  of  an  aii'  is  to  its  bass. 

155.  Yet  more,  w'e  have  proved,  in  treating  of  the 
broken  cadence  (chap.  xvli.),that  the  diversification  of 
basses  produces  effects  totally  difl'erent  in  a  modulation 
which,  in  other  respects,  remains  the  same. 

156.  Can  it  be  still  necessary  to  adduce  more  con¬ 
vincing  proofs  ?  We  have  but  to  examine  the  diflerept 
basses  wdiich  may  be  given  to  this  very  simple  modula¬ 
tion  GC.  It  will  be  found  susceptible  of  many,  and 
each  will  giv'e  a  difterent  character  to  the  modulation 
GC,  though  In  itself  it  remains  always  the  same. 

AVe  may  thus  change  the  whole  nature  and  effects  of  a 
modulation,  without  any  other  alteration  than  that  of 
its  fundamental  bass.  - 

M.  Rameau  has  shoivn,  In  his  Hew  System  of  Music, 
printed  at  Paris  1726,  p.  44.  that  this  modulation 
G,  C,  is  susceptible  of  20  different  fundamental  basses. 

Now  the  same  fundamental  bass,  as  may  be  seen  In  our 
second  part,  will  allord  several  continued  or  thorough 
basses.  How  many  means,  of  consequence,  may  be  prac¬ 
tised  to  vary  the  expression  of  the  same  modulation  ? 

157.  From  these  different  observations  it  Coiisequen- 

concluded,  i.  That  an  agreeable  melody,  naturally  im-c^s  deduci. 
plies  a  bass  extremely  sweet  and  adapted  for  singing ;  blc  iVom 
and  that  reciprocally,  as  musicians  express  It,  a  bass  oft'.”®  pdn- 
thls  kind  generally  prognosticates  an  agreeable  me-'^'^*®" 
lody(3F). 

2.  That  the  character  of  a  just  harmony  is  only  to 
form  in  some  measure  one  system  w'ith  the  modulation, 

so 


(3  d)  It  is  obvious,  that  if  F  in  the  bass  be  supposed  i,  ‘f’  of  the  scale  will  be  2,  C  of  the  bass  -I-  and  ‘e’  of 
that  is  ;  the  proportion  of  ‘f’  to  ‘e’  is  as  2  to  ,  or  as  i  to  -I-|.  Now  E  of  the  bass  being 


the  scale  4  of4-> 


likewise  ^  of -I-,  or  ’-g?  •,  B  of  the  bass  is  4-  of  and  its.  third  major  UljlC  ^  of  4-  of  ’-p ,  or  of  V  ;  this  third 
major,  approximated  as  much  as  possible  to  ‘e’  in  the  scale  by  means  of  octaves,  will  be  of  V  • 
scale  will  be  to  ‘d’^  which  follows  it,  as  is  to  of  y ,  that  is  to  say,  as  I  to  The  semitones  then  from 
•f’  to  ‘e’,  and  from  ‘e’  to  ‘d’lJC,  are  both  major. 

(3E)  ft  is  evident  that  ‘e’lj  is  j  (note  0_),  and  that  ‘e’  is  :  these  two  ‘e’s,  then,  are  between  themselves  as  j- 
to  -I,  that  is  to  say,  as  6  times  4  to  5  times  5,  or  as  24  to  25,  the  interval  which  constitutes  the  minor  semitone. 
jMoreover,  the  A  of  the  bass  Is  and  C  ^|-  of  |^,  or  :  ‘e’^(;  then  Is  ^  oi  the  ‘e’  in  the  scale  is  likewise  to 
the  ‘e’)J(  which  iollows  it,  as  24  to  25.  All  the  semitones  therefore  in  this  scale  are  minor. 

(^3  F^  Many  composers  begin  with  determining  and  writing  the  bass;  a  method,  however,  which  appears  in 

general 
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Principles  SO  that  from  the  wliole  taken  together,  the  ear  may  on- 
Bf  ConiposL- ly  receive,  if  we  may  speak  so,  one  simple  and  indivi- 
tioD.  sible  impression. 

3.  That  the  character  of  the  same  modulation  may* 
be  diversified,  according  to  the  character  of  the  bass 
whicli  is  joined  with  it. 

But  notwithstanding  the  dependency  of  melody  up¬ 
on  harmony,  and  the  sensible  influence  which  the  lat¬ 
ter  may  exert  upon  the  former ;  we  must  not  however 
conclude,  with  some  celebrated  musicians,  that  the 
eft’ects  of  harmony  are  preferable  to,  those  of  melo¬ 
dy.  Experience  proves  the  contrary.  [See,  on  this 
account,  what  is  written  on  the  license  of  music,  print¬ 
ed  in  tom.  iv.  of  jD’Alembert’s  Melanges  de  Lheruture, 
p.  448.]. 


Genkrai.  Remark, 


533 

Principles 
of  Coniposi- 

The  diatonic  scale  or  gammut  being  composed  of 
twelve  semitones,  it  is  clear  that  each  of  these  semi-  • 
tones  taken  by  itself  may  be  the  generator  of  a  mode  5 
and  that  thus  there  must  be  twenty-four  modes  in  .ill, 
tv/elve  major  and  twelve  minor.  We  have  assumed 
the  major  mode  of  C,  to  represent  all  the  major  modes 
in  general,  and  the  minor  mode  of  A  to  represent  the 
modes  minor,  to  avoid  the  difficulties  arising  from  sharps 
and  flats,  of  which  we  mast  have  encountered  either  a 
greater  or  lesser  number  in  the  other  modes.  But  the 
rules  we  have  given  for  each  mode  are  general,  what¬ 
ever  note  of  the  gammut  be  taken  for  the  generator  of 
a  mode. 


PART  II.  PRINCIPLES  AND  RULES  OF  COMPOSITION. 


Composi-  ij8.  COMPOSITION,  called  also  counterpoint.  Is 
tion  in  bar- composing  an  agreeable  air,  but  also 
what  thatof  composingseveral  airs  in  such  a  manner  thatwhen 
See  Coffipo- heard  at  the  same  time,  they  may  unite  in  producing  an 
ntion.  effect  agreeable  and  delightful  to  the  ear ;  this  is  what 
we  call  composing  music  in  several  parts. 

The  highest  of  these  parts  is  called  the  treble,  the 
low'est  is  termed  the  buss;  the  other  parts,  when  there 
are  any,  are  termed  middle  parts;  and  each  in  particu¬ 
lar  is  signified  by  a  different  name. 

Chap.  I.  Of  the  Different  Names  given  to  the  same 
Interval. 


Particular 
intervals 
signified  by 
difllrcnt 
names,  and 
why. 

Second  re¬ 
dundant, 
what. 


Why  so 
called. 


False  fifth, 
what. 


159.  Iv  the  introduction  (art.  9.),  we  have  seen  a 
detail  of  the  most  common  names  given  to  the  dift’erent- 
intervals.  But  particular  intervals  have  obtained  dif¬ 
ferent  names,  according  to  circumstances  j  which  it  is 
proper  to  explain. 

160.  An  interval  compo.sed  of  a  tone  and  a  semi¬ 
tone,  which  Is  commonly  called  a  third  minor,  is  like¬ 
wise  sometimes  called  a  second  redundant ;  such  Is  the 
interval  from  C  to  DjJC  in  ascending,  or  that  of  A  to 
G[j  descending, 

Tliis  interval  is  so  termed,  because  one  of  the  sounds 
which  form  it  is  always  either  sharp  or  flat,  and  that, 
if  that  sharp  or  flat  be  taken  away,  the  interval  will  be 
that  of  a  second  (3  g). 

161.  Au  Interval  composed  of  two  tones  and  two 
semitones,  as  that  from  B  to  ‘f’,  is  called  a  false  fifth. 
This  interval  is  the  same  with  the  tritone  (art.  9.),  since 


two  tones  and  tw'o  semitones  are  equivalent  to  three 
tones.  Tliere  are,  however,  reasons  for  distinguishing 
them,  as  will  appear  below. 

162.  As  the  interval  from  C  to  D)ii5.  in  ascending  j.g_ 
has  been  called  a  second  redundant,  we  likewise  call  dundant, 
the  Interval  from  C  to  in  ascending,  tL  fifth  redun-  "hat. 
dant,  or  from  B  to  El?  in  descending,  each  of  which  in¬ 
tervals  is  composed  of  four  tones  (3  h). 

This  interval  is,  in  the  main,  the  same  with  that  of  Distin- 
the  sixth  minor  (art.  6  )  :  but  in  the  fifth  redund.ant  saished 
there  is  always  a  sharp  or  flat;  insomuch,  that  If  this 
sharp  or  flat  were  removed,  the  interval  would  become 
a  true  tilth- 

163.  For  the  same  reason,  an  Interval  composed  of St  venth  di- 
three  tones  and  three  semitones,  as  from  G^  to  ‘f’  in  niinished, 
ascending^  is  called  a  seventh  diminished ;  because, 

we  remove  the  sharp  from  G,  the  interval  from  G  to 
‘f’  will  become  that  of  an  ordinary  seventh.  The  in¬ 
terval  of  a  seventh  diminished  is  in  other  respects  the 
same  with  that  of  the  sixth  major  (art.  g.)  (3  i). 

164.  The  major  seventh  is  likewise  sometimes  called  Seventh 

a  seventh  redundant  (3  k).  major  and 

redundant 

Chap.  II.  Comparison  of  the  Different  Intervals. 

165.  If  we  sing  ‘c’  B  in  descending  by  a  second,  votes  in 
and  afterwards  C  B  in  ascending  by  a  seventh,  these  diiTcrcnt 
two  B’s  shall  be  octaves  one  to  the  other;  or,  as  we 
comntpnly  express  it,  they  will  be  replications  one 

the  other.  each'of  the 

166.  On  account  then  of  the  resemblance  between  other. 

every 


general  more  proper  to  produce  a  learned  and  harmonious  music,  than  a  strain  prompted  by  genius  and  animated 
by  enthirsiasm. 

(3  g)  lor  the  same  reason,  this  Interval  is  frequently  termed  by  English  musicians  an  extreme  sharp  second. 

(3  n)  This  interval  is  usually  termed  by  English  theorists  a  sharp  fifth. 

(3  l)  'I'lie  material  difference  between  the  diminished  sevenlli  and  the  major  sixth  is,  that  the  former  always 
implies  a  division  ot  the  interval  into  three- nrinor  thirds,  whereas  a  division  into  a  fuurth  and  third  m.ajor,  or 
into  a  .second  and  major  and  minor  third,  is  usually  supposed  in  the  latter. 

(3  k)  The  chiel  u-.e  ot  these  different  denominations  is  therefore  to  distinguisli  chords:  for  instance,  the 
chord  ot  the  redundant  fifth  aiul  that  ot  the  diminisheil  sr-vi-nth  are  diflerent  from  the  chord  uf  the  sixth  ;  ttic 
chord  ot  the  seventh  redundant,  from  that  of  the  seventh  major.  This  will  be  explained  in  the  following 
ehapters.  3 
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tion. 


Hence  to 
descend  to 
onerepdca- 
tion,  and 
rise  to  ano- 
then,  has 
the  same 
effect. 
Detail  of 
replica¬ 
tions. 
Examples 
of  this. 


every  sound  and  its  octax'e  (art.  22.),  it  follov.'s,  tliat 
to  riss  by  a  seventh,  or  descend  by  a  second,  amount  to 
the  same  thing. 

167.  Tn  like  manner,  it  Is  evident  that  the  sixth  des¬ 
cending  is  nothing  hut  a  replication  of  the  third  ascend¬ 
ing,  nor  tlse  fourth  descending  but  a  replication  of  the 
lift!)  ascending. 

168.  The  following  expressions  either  are  or  ought 
to  be  regarded  as  synonymous. 


To  rise  by  a  second. — To  descend  by'  a  seventh. 


To  descend  by  a  second. — To  rise  by'  a  seventh. 


To  rise  by  a  third. — To  descend  by  a  sixth. 
To  descend  by  a  third. — To  rise  by  a  sixth. 
To  rise  by  a  fourth. — To  descend  by  a  fifth. 
To  descend  by  a  fourth. — To  rise  by  a  fifth. 


SIC.,  y  Parti! 

169.  Thus,  therefore,  we  shall  employ  them  Indifier-  principle 
ently  the  one  for  the  other  j  so  that  when  we  say',  for  of  Compos 
Instance,  to  rise  by  a  third,  it  may'  be  said  with  equal 
propriety  to  descend  by  a  sixth,  &c. 


Chap.  III.  Of  the  Clcffs  ;  of  the  Value  or  ^lantity  ; 
of  the  Rhythm  ;  and  of  Syncopation. 


170.  There  are  three  cleffs  t  in  music  5  the  F  clefff-  See  Cley 

□:  ;  the  C  cliff  p  j  and  the  G  cleff  §, . 

The  F  cleft’  is  placed  on  the  fourth  line  (3  l)  or  on  and  how 
the  third  ;  and  the  line  on  which  this  cleff  is  placed  gives  placed, 
the  name  of  F  to  all  the  notes  on  that  line.  Plate 

The  C  cleft'  is  placed  on  the  fourth,  the  third,  the 
second,  or  the  first  line  :  and  in  these  difi’erent  positions 


all 


(3  l)  Our  author  has  treated  this-part  of  his  subject  with  somewhat  less  perspicuity  than  usual.  He  has  nei¬ 
ther  described  the  staffs  or  systems-of  lines  on  which  the  cleft’s  are  placed,  nor  explained  their  relation  to  each 
other.  We  have  therefore  attempted  to  supply  the  deficiency. 

jMusical  sounds,  like  language,  are  represented  by'  written  characters,  by  which  their  graveness  or  acuteness, 
their  duration,  and  the  other  qualities  intended  to  be  assigned  to  them,  are  accurately  distinguished. 

The  characters  which  denote  the  graveness  or  acuteness,  or,  as  it  is  termed,  the  pitch  of  sounds,  are  intended 
to  represent  the  ordinaiy  limits  of  the  human  voice,  in  the  exercise  of  which,  or  the  emjiloyment  of  instruments 
of  nearly  the  same  compass  with  it,  all  practical  music  consists. 

From  the  lowest  distinct  note,  without  straining,  of  the  masculine  voice,  to  the  highest  note  generally  produced 
by  the  female  voice,  there  is  an  interval  of  three  octaves,  or  twenty-two  diatonic  notes. 

These  notes  are  represented  by  characters  described  alternately  on  eleven  parallel  lines,  and  the  spaces  between 
them,  forming  what  we  shall  here  term  ihc  general  system.  • 

The  characters  representing  the  notes  are  difl’ercntly  formed  according  to  their  duration,  but  with  this  we  have 
at  present  no  concern.  We  shall  employ  the  simplest,  a  small  circle  or  ellipse. 

The  whole  extent  of  the  human  voice,  then,  if  described  upon  the  general  systcfn,  would  be  represented  as  at 
Plate  CCCLV.  fig.  1. 

The  masculine  voice,  rising  from  the  lowesi  note  of  the  general  system,  will,  generally  speaking,  reach  the 
note  on  the  central  line  ;  and  an  ordinary  female  voice  will  reach  the  same  note,  descending  from  the  highest. 
iMale  voices  more  acute,  and  female  voices  graver  than  usual,  tvill  consequently  execute  this  note  with  greater 
'facility. 

This  central  note,  then,  being  producible  by  every  species  of  voice,  has  been  assumed  as  a  fundamental  or  key 
note,  by  which  all  the  others  are  regulated  (art.  4.).  And  to  it  is  assigned  the  name  of  C,  by  which,  in  the 
theory  of  harmony,  (as  we  have  seen),  the  fundamental  sound  of  the  diatonic  scale  is  distinguished. 

The  other  notes  take  their  denominations  accordingly.  The  note  below  it  is  B,  that  above  it  ‘d’,  &c. ;  and 
to  distinguish  this  central  C  from  its  octaves,  it  Is  called  the  middle  or  tenor  C. 

As  no  human  voice  can  execute  the  whole  twenty-two  notes,  the  general  system  is  divided  into  portions  of  five 
lines,  each  portion  representing  the  compass  of  an  ordinary  voice  5  and  different  portions  arc  made  use  of,  accord¬ 
ing  to  the  graveness  or  acuteness  of  diffei'cnt  voices. 

The  five  lines  in  this  state  form  what  Is  called  a  staff.  Each  staft’  is  subdivided  into  lines  and  spaces.  On 
the  lines,  and  in  the  spaces,  the  heads  of  the  notes  are  placed.  The  lines  and  spaces  arc  counted  upwards,  from 
the  lowest  to  the  highest ;  the  lowest  line  is  termed  the  /irs'/  line  ;  the  space  between  it  and  the  second  line  is  de¬ 
nominated  the  first  space,  and  so  on.  Both  lines  and  spaces  have  the  common  name  of  degi'ecs  ;  the  staff  thus 
-contains  nine  degrees,  viz.  five  lines  and  four  spaces. 

To  ascertain  what  part  of  the  general  system  is  formed  by  a  staff,  one  of  the  cliffs  mentioned  in  the  text  Is 
placed  at  the  beginning  of  the  staff,  on  one  or  other  of  the  llties  of  it. 

The  C  or  tenor  cleft*  always  denotes  the  line  on  which  it  is  placed  to  be  that  which  carries  the  tenor  C.  The 
G  or  treble  cleff  distinguishes  the  line  carrying  ‘g’,  the  perfect  fifth  above  the  tenor  C.  And  the  F  or  bass  cleff 
ascertains  the  line  which  represents  F  the  perfect  fifth  below  the  tenor  C. 

The  figures  of  the  cleffs,  (which  are  characters  gradually  corrupted  from  the  Gothic  C,  G,  and  F),  and  their 
places  in  the  general  system,  appear  on  Plate  CCCLV.  fig.  2. 

By  this  disposition  of  the  cleft’s,  we  see  that  the  staff,  which  includes  the  line  hearing  the  treble  cleff,  is  formed 
by  the  five  highest  lines  of  the  general  system  j  and  that  the  stall'  which  comprehends  the  bass  cleff  consists  of 
the  five  lowest. 

The  central  line,  which  carries  the  tenor  C,  belongs  neither  to  the  treble  nor  the  bass  staves.  But  as  that  note 
frequently  occurs  in  composition  written  on  these  staves,  a  small  portion  of  the  tenor  line  is  occasionally  intro¬ 
duced  below  the  treble  cleff  and  above  that  of  the  bass  (fig.  3.). 

As 
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MUSIC. 


Principles  all  tlie  notes  on  the  same  line  with  the  deli’  take  the 
of  Composi-  name  of  C. 

lion  'I’lie  G  cleft’  is  placed  on  tlic  second  or  first  line  j 
' .  *  and  all  the  notes  on  the  line  of  the  cled’  take  the  name 

Names  of  ^7^'  notes  are  placed  on  the  lines,  and  in 

tlie  notes  to  the  spaces  between  the  lines,  the  name  of  any  note  may 
be  investi-  cliscovered  iron  the  position  of  the  cleft’.  Thus,  in 
fhe'^^osl°™  deft,  tlie  note  on  the  lowest  line  is  G  ;  the  note 

tion*o*f  the  space  between  the  two  first  lines  A  j  the  note  on 

cltfl’s.  second  line  B,  &c. 

Marks  and  I']!,  /i.  note  before  Avhich  there  is  a  sharp  (marked 
power  of  thus  Jift)  must  be  raised  by  a  semitone  j  and  if  there  be 
*  nd ^  flat  (marked  [j)  before  it,  it  must  be  depressed  by  a 
rals."^^'*'  semitone. 


The  natural  (marked  thus  i])  restores  to  itg  natural  Priucipits 
value  a  note  which  had  been  raised  or  depressed  by  aofComposi- 
semitoiie.  tioii. 

173.  When  a  sharp  or  a  flat  is  placed  at  the  deft’,  ”  5  ' 

all  the  notes  upon  the  line  or  space  on  which  this 

sharp  or  flat  is  marked,  are  sharp  or  flat.  For  instance, 
it  ill  the  cleflT'of  G  a  sharp  be  placed  on  the  highest 
line,  which  is  the  place  of  all  the  notes  on  that 
line  Will  be  — to  restore  them  Co  the  oVigmal  va¬ 
lue  of  y  ’  natural,  a  [j  must  be  placed  before  them. 

In  the  same  manner,  if  a  flat  be  marked  at  tlie  cleft', 
all  the  notes  on  the  same  line  or  space  with  the  flat  ivill  ° 
be  flat  j  to  restore  them  to  tlieir  natural  state,  a  []  must 
be  placed  before  them  (3  m).  ' 

174.  Every  piece  of  music  is  divided  into  different  aad 

eciuaU';‘"®^> 


As  notes  still  more  remote  from  the  staff  in  use  are  sometimes  introduced,  small  portions  of  the  lines  to  which 
these  lines  belong  are  employed  in  the  same  manner.  Thus,  if  in  writing  in  the  bass  staff  we  want  the-  note  properly 
placed  on  the  lowest  line  of  the  treble  staff,  we  draw  two  short  lines  above  the  bass  stall’,  one  reju-eseiiting  the  tenor 
line,  and  the  otlier  the  lowest  line  of  the  treble  stall’,  and  on  this  last  short  line  we  place  the  note  in  question,  (fig.  4.). 

On  the  other  hand,  if,  in  writing  on  the  treble  stall',  we  would  employ  a  note  properly  belonging  to  the  bass 
stall’,  we  place  It  below  the  treble  staff,  and  insert  the  requisite  short  lines,  representing  the  corresponding  lines 
of  the  general  system  (fig.  5.). 

The  occasional  short  lines  tjiiis  employed  are  termed  /^•o^er  lines. 

Tlie  same  expedient  is  used  to  represent  notes  beyond  the  limits  of  the  general  system.  Thus,  we  write  the  F 
which  Is  one  degree  lower  than  the  lowest  G  of  the  bass  staft’,  on  the  space  below  that  G  5  the  E  immcdiatelv 
lower,  or  on  a  leger  line  below  the  bass  staft’,  and  so  on.  Notes  in  this  position  are  termed  double ;  thus,  the  F 
just  mentioned  is  double  F,  or  FF  ;  the  E,  or  double  E,  EE,  See. 

Again,  the  ‘u’  above  the  highest  ‘g’  of  the  treble  staft'  is  placed  on  a  leger  line  above  that  stall’.  The  is 
placed  on  the  space  above  the  leger  line  :  The  next  note  ‘i’  is  set  on  a  second  leger  line,  and  so  on.  These  liigli 
notes  are,  in  compositions  for  some  Instrunienfs,  carried  more  than  an  octave  above  the  general  system.  Tliose  in 
the  first  octave  are  said  to  be  in  alt ;  those  beyond  it,  to  be  in  a/tissimo. 

The  tenor  or  C  clelf  is  employed  to  form  different  intermediate  staves  between  the  treble  and  bass,  according 
to  the  compass  of  the  voice  or  instrument  for  which  the  staff  is  wanted. 

Compositions  for  tlie  gravest  masculine  voices  and  instruments  are  written  on  the  bass  cleff,  and  those  for  fc 
male  voices  and  instruments  highest  in  tone,  on  the  treble  staft  *. 

For  masculine  voices  next  in  depth  to  the  bass,  and  for  the  higher  octave  of  the  violoncello  and  bassoon, 
a  staff,  called  the  tenor  staff,  is  formed  by  adding  to  the  tenor  line  the  three  highest  lines  of  the  bass  stalf  and 
the  lowest  line  of  the  treble  (fig.  6.  i.). 

For  the  highest  masculine  voices,  which  are  called  counter  ttnor,  and  for  the  tenor  violin,  a  stall’ is  formed  by 
the  tenor  line,  the  two  highest  lines  of  the  bass,  and  the  two  lowest  of  the  treble  stalf  (fig.  6.  2.). 

For  the  gravest  female  voices,  which  are  called  mc^zo  soprano,  the  tenor  line  and  four  lowest  lines  of  tlic 
treble  form  a  stall’  (fig.  6.  3.) 

'I'hc  relation  of  ail  the  staves  to  the  general  system,  and  to  each  other,  will  appear  from  fig.  6. 

The  bass  cleft  on  tlie  third  line,  the  tenor  clelf  on  the  second,  and  the  treble  clelf  on  the  fust,  rarely  occur,  ex¬ 
cept  in  old  French  music. 

Tlie  tenor  cleft’,  and  the  staves  distinguished  by  it,  are  now  less  frequently  used  than  the  treble  and  b.nss  cleft’s. 
Those  wlio  cnltirate  music  only  as  an  amusement  liiitl  it  irksome  to  learn  so  many  modes  of  notation.  The  tenor 
staves  are  accordingly  banisiicd  from  compositions  for  keyed  instrumentr.  Secular  compositions  for  voices  are  like¬ 
wise  now  written  in  tlie  treble  and  bass  staves  only  ;  altliougli  in  this  there  is  some  iuHCCiliacv,  as  the  tenor  jiarls 
now  written  in  the  treble  stalf,  must  often  be  sung  an  octave  below  that  in  which  they  appear.  The  eiiief  use  of 
*  the  tenor  clelf  Is  in  choral  music  and  compositions  for  the  bassoon  and  tenor  violin;  and  its  priiicl|>al  advantai^e, 
the  facility  of  reading  ancient  music,  which  is  alniast  c.xclusively  written  in  this  clelf,  has  seldom  been  deemed  an 
insufficient  recompense  for  the  labour  of  acquiring  it. 

(3  m)  'file  disposition  of  sharps  or  flats  at  tlie  clelf,  wliicli  is  termed  the  signature,  depends  upon  the  mode,  or 
tone  assumed  In  the  composition  as  a  fiindaiiicntal  or  key  note,  and  will  be  afterwards  explained. 

The  sharps  or  Hats  of  tlic  -signature  aft’ect  not  only  tlie  notes  piaecd  on  llic  same  dtfrrce  with  themselves,  ns  men¬ 
tioned  in  the  text,  but  also  all  the  notes  of  the  same  letter,  in  every  octave  throiigliout  the  movi  ment. 

'I'lie  sharps  or  flats  of  tlie  signature  deterniiiie  the  scale  in  which  the  movement  is  coiiiposed,  undare  therefore  said 
to  be  cssentiai;  those  which  occur  in  the  course  of  the  plice  on  an  occasioiialcimiigc  of  the  scale,  are  termed 

*  ('i>rri<ositi()ns  for  French  horns  arc  written  in  llic  Irililc  ilalT.  aUhoti;;l>  tin-  tone  of  tlir  inslronn  nl  lie  jvry  grave  ;  but  ihi'  i«  bv- 
cause  the  horn  is  bortowcJ  fruiu,  uui  bus  the  same  u.itural  iuterv.ita  with  the  Trumpet,  which  i^uu  acute  invtrumcut. 
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Principles  equal  times,  called  measures'-,  and  each  measure  is  like- 
of  Composi-Tvise  divided  into  diflPerent  times. 

,  .  There  are  properly  two  kinds  of  measures  or  modes  of 

See  Time  time  j  the  measure  of  two  times,  or  common  time,  mark¬ 
ed  by  the  figure  2  at  the  beginning  of  the  time  (fig.  10.)  j 
and  the  measure  of  three  times,  or  triple  time,  marked 
by  the  figure  3  placed  in  the  same  manner  (fig.  ii.). 

The  different  measures  are  disting-uished  by  perpen¬ 
dicular  lines  (3  n),  called  bar.'!. 

In  a  measure,  we  distinguish  between  the  strong  and 
the  weak  time  :  the  strong  time  is  that  which  is  beat; 
the  weak,  that  in  which  the  hand  or  foot  is  raised.  A 
'  measure  consisting  of  four  times  ought  to  be  consider¬ 
ed  as  compounded  of  two  measures,  each  consisting  of 
two  times  ;  thus  there  are  in  this  measure  two  strong 
and  two  weak  times.  In  general  bv  the  words  strong 

O  w  O 
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and  weak  even  the  parts  of  the  satue  time  are  distin-  principle 
guished  ;  thus,  the  first  note  of  each  time  is  considered  of  Compos 
as  st7'ong  and  the  others  as  weak.  tion. 

175.  The  longest  of  all  notes  is  a  semibreve.  A  mi- 
nim  is  half  its  value  ;  that  is  to  say,  two  minims  are  tOof 

be  performed  in  the  time  occupied  by  one  semibreve.  Juration. 
A  minim  in  the  same  manner  is  equivalent  to  two  Fit,- 12. 
crotchets,  the  crotchet  to  two  qttavers^^  o). 

176.  A  note  which  is  divided  into  two  parts  by  aSjncopa- 
bar,  that  is,  which  begins  at  the  end  of  a  measure,  and  don,  what 
terminates  in  the  measui'e  following,  is  called  a  j.7/«co- 

pated  note  (3  p).  potion. 

177.  A  note  foil  wed  by  a  point  or  dot  is  increased 

half  its  value.  Thus  a  c/ottcr/  semibreve  is  equivalent  a  pointed 
to  a  semibreve  and  a  minim,  a  dotted  minim,  to  a  mi- note, 
nim  and  a  crotehet,  &c.  (Fig.  17.)  (3  q). 

.  Chap. 


(3  n)  All  the  notes,  therefore,  contained  between  two  bars  constitute  one  measure  j  although  in  common  lan¬ 
guage  the  word  bar  is  improperly  used  for  measure. 

(3  o)  The  notes,  in  their  figure,  consist  of  a  head  and  a  stein,  except  the  semibreve,  which  has  a  head  only. 

The  place  of  the  note  in  the  staff  is  determined  by  the  head,  which  must  be  placed  ore  the  line,  or  in  the  space, 
assigned  to  the  note.  The  stem  may  be  turned  either  up  or  down. 

The  quaver  is  equivalent  to  two  semiquavers,  and  the  semiquaver  to  two  demi-semiquavers.  In  modern  music 
the  demi-semiquaver  is  also  subdivided. 

The  quaver  and  the  notes  of  shorter  duration  may  be  grouped  together,  by  two,  three,  or  four,  &c.  and  joined 
by  as  many  black  lines  across  the  ends  of  the  stem  as  there  are  hooks  in  the  single  note  (fig.  12).  This  arrange¬ 
ment  is  convenient  in  writing,  and  assists  the  eye  in  performance. 

^\hen  quavers,  or  the  shorter  notes,  are  to  be  repeated  in  the  same  degi’ee  for  a  time  equal  to  the  duration  of 
a  longer  note,  the  iterations  are,  by  a  sort  of  musical  short-hand,  represented  by  writing  the  long  note  only,  and 
placing  over  or  under  it,  as  many  short  lines  as  the  short  note  has  hooks  (fig.  13.)  And  the  repetition  of  a  series 
of  short  notes  is  represented  by  merely  writing  for  each  repetition  as  many  short  lines  as  there  are  hooks  to  the 
'  short  notes  of  which  the  series  is  composed  (fig.  14.). 

(3  p)  A  note  in  the  middle  of  a  measure  is  also  said  to  be  syncopated  when  it  begins  on  a  strong,  and  ends  on  a 
weak  part  of  the  measure,  (see  fig.  15.)  where  D,  C,  and  B  are  each  of  them  syncopated. 

A  note  which  of  Itself  occupies  one,  two,  or  more  measures,  is  not  said  to  be  syncopated,  hut  continued  ov pro¬ 
tracted.  See  fig.  16. 

(3  Q.)  Notes  have  sometimes  In  modern  music  a  double  dot  after  them,  which  makes  them  longer  by  three- 
fourths.  Thus  a  minim  twice  dotted  Is  equal  to  three  crotchets  and  a  half,  or  seven  quavers,  &c. 

Our  author,  in  this  chapter,  has  omitted  the  explanation  of  rests,  and  of  the  particular  modifications  of  time. 

Rests  are  characters  indicating  the  temporary  suspension  of  musical  sounds.  There  are  as  many  different  rests 
as  there  arc  notes.  Thus  the  semibreve  rest  indicates  a  pause  of  the  duration  of  a  semibreve  j  the  minim  rest,  of 
a  minim,  &c.  (fig.  18.). 

The  semibreve  rest  also  denotes  the  silence  of  one  entire  measure,  in  triple  as  well  as  common  time.  The 
silence  of  several  measures  is  marked  as  in  fig.  18.  j  but  where  the  silence  exceeds  three  bars,  the  number  is  usual¬ 
ly  marked  over  the  rests. 

Common  time  is  either  of  a  semibreve,  or  of  a  minim  to  the  measure. 

Common  time  of  a  semibreve  is  indicated  by  the  letter  C  at  the  cleff,  fig.  I.  of  Plate  CCCLVI.  When  It  is 
meant  to  be  somewhat  quicker  than  usual,  a  perpendicular  line  is  drawn  through  the  C,  (fig.  2.). 

Common  time  of  a  minim  to  the  measure,  which  is  called  half  time,  is  indicated  by  the  fraction  that  Is,  two- 
lourdis  of  a  semibreve,  or  two  crotchets  equal  to  a  minim,  (fig.  3.). 

In  triple  time  the  measure  consists  of  three  minims,  three  crotchets  or  three  quavers,  six  crotchets  or  six 
quavers,  nine  quavers  or  twelve  quavers. 

Triple  time  ol  three  minims  Is  marked  at  the  cleff  y,  that  is,  three  halves  of  a  semibreve,  (fig.  4.) 

Triple  time  of  three  crotchets  is  indicated  by  the  fraction  -y,  (three-fourths  of  a  semibreve)  (fig.  5.)  and  that  of 
three  quavers  by  ^  (three-eighths  of  a  semibreve),  (fig.  6.) 

In  the  last  three  examples  the  measure  is  divided  into  three  times,  of  which  the  first  is  strong,  and  the  two 
others  weak. 

The  measure  of  six  crotchets  is  marked  |,  (fig.  7.)  •,  and  that  of  six  quavers  |,  (fig.  8.).  In  both  tliere  arc 
two  times,  of  which  the  first  is  strong,  and  the  second  weak. 

The  measure  of  nine  quavers  is  marked  (fig.  9.)  j  and  is  divided  into  one  strong  and  two  weak  times.  That 
of  twelve  quavers  is  marked  (fig.  10.)  j  and  is  accented  as  if  it  were  two  measures  of  six  quavers. 

The  measures  of  ^  and  rarely  occur. 

Three  notes  are  often  performed  in  the  time  of  two  of  the  same  name,  and  are  then  termed  triplets,  (fig.  n.) 

where 
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Chap.  IV.  Tiejinition  of  the  principal  Chords. 

^7^-  (3^)  The  chord  composed  of  a  third,  a  fifth, 
and  an  octave,  as  C,  L.,  G,  C,  is  called  a,  perfect  chord 
(art.  32.).  _ 

If  the  third  be  major,  as  in  C,  E,  G,  C,  the  perfect 
chord  i.s  denominated  major:  if  the -third  be  minor,  as 
in  A,  C,  E,  A,  the  perfect  chord  is  minor.  The  per¬ 
fect  chord  major  constitutes  the  major  mode  i  and  the 
pertect  chord  minor,  the  minor  mode  (art.  31.). 

179.  A  chord  composed  of  a  third,  a  fifth,  and  a 
seventh,  as  G,  B,  D,  F,  or  D,  F,  A,  C,  &c.  is  called 
a  chord  of  the  seventh.  Such  a  chord  is  wholly  com¬ 
posed  of  thirds  in  ascending. 

All  chords  of  the  seventh  are  practised  in  harmony, 
save  that  winch  might  carry  the  third  minor  and  the 
seventh  ^major,  as  C  Ejj  G  B  ;  and  that  which  might 
carry  a  false  filth  and  a  seventh  major,  B  1)  F  A^, 
(chap.  xiv.  Part  1.). 

180.  As  thirds  are  either  major  or  minor,  and  as 
they  may  he  difierently  arranged,  it  is  clear  that  tl-.ei-e 
are  diflerent  kinds  ot  chords  ot  the  seventh  ;  there  is 
even  one,  B  D  F  A,  which  is  composed  of  a  third,  a 
false  fifth,  and  a  seventh. 

i8r.  A  chord  composed  of  a  third,  a  fifth,  and  a 
sixth,  as  F  A  C  D,  D  F  -A  B,  is  called  a  chord  of  the 
greater  sixth. 

182.  Every  note  which  carries  a  perfect  chord  is 
called  a  tonic  ;  and  a  perfect  choi-d  is  marked  by  an 
8,  by  a  3,  or  by  a  5,  which  is  written  above  the  note  ; 
hut  frequently  these  numbers  lire  suppressed.  Thus  in 
the  example  i.  the  two  C’s  equally  carry  a  perfect 
chord. 

183.  Every  note  which  carries  a  chord  of  the  seventh 
is  called  a  dominant  (art.  102.)  ;  and  this  chord  is 
marked  by  a  7  written  aliove  the  note.  Thus  in  the 
example  ii.  D  carries  the  chord  D  F  A  C,  and  G  the 
chord  G  B  D  F. 

It  is  necessary  to  remark,  that  among  the  chords 
Voi..  XIV.  Part  II. 
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of  the  seventh  we  do  not  reckon  the  chord  of  the  Principle.s 
seventh  diminished,  which  is  only  improperly  called  a  of  Composi- 
chord  (f  the  seventh  ,-  and  of  which  we  shall  say  more 
below.  - !/■'  ■' 

_  184.  Every  note  which  can-ies  the  chord  of  the  great  Sub-domi- 
.sixth,  is  called  a  subdominant^  (art.  97.  and  42.)  and  nant  wlmt, 
is  marked  with  a  6.  Thus  in  the  e.xample  III.  F^*”^ 
carries  the  chord  of  F  A  C  D.  The  sixth  should 
ways  be  major,  (art.  97.  and  109.). 

183.  In  every  chord,  whether  perfect,  or  a  chord  riindauun- 
of  the  seventh,  or  of  the  great  sixth,  the  note  whiclP*'* 
prries  this  chord,  and  which  i.s  the  flattest  or  lowest, 
is  called  the  fundamental  note.  Thus  C  111  the  ex- See  T'un- 
ample  l.  13  and  C  in  the  example  ii.  and  F  in  the  px- 
ample  iii.  are  fundamental  notes. 

186.  In  every  chord  of  the  seventh,  and  of  the  great  Dissonance 
sixth,  the  note  which  forms  the  seventh  or  sixth  above  ^  chord, 
the  fundamental,  that  is  to  say,  the  highest  note  of  the"’*''^^' 
chord,  is  called  a  dissonance.  Thus  in  the  chords  of 

the  seventh  G  B  D  F,  D  F -k  C,  F  and  C  are  the 
dissonances,  viz.  F  with  relation  to  G  in  the  first  chord, 
and  C  with  relation  to  D  in  the  second.  In  the  chord 
of  the  great  sixth  i  A  C  D,  D  is  the  dissonance  (art. 

120.)  ;  but  that  D  is  only,  properly  speaking,  a  disson¬ 
ance  with  relation  to  C  irom  which  jt  is  a  second.,  and 
not  with  respect  to  F  from  which  it  is  a  si.vth  major 
(art.  1  7.  and  18.). 

187.  ^\hen  a  chord  of  the  seventh  is  composed  ofI'o"‘c  a*>d 
a  third  major  followed  by  tw'o  thirds  minor,  the  fun- '‘T'’'® 
damenla!  note  of  this  chord  is  called  the  tonic  e/owf- 

nant.  In  every  other  chord  of  the  seventh  the  funda¬ 
mental  is  called  the  simple  dominant  (art.  102.).  'I’hus 
in  the  chord  G  B  13  F,  the  fundamental  G  is  the  tonic 
dominant ;  but  in  the  other  chords  of  the  seventh,  as 
C  E  G  B,  13  I  A  C,  &c.  the  fundamentals  C  and  13 
arc  simple  dominants, 

188.  In  every  chord,  whether  perfect,  or  of  the 
seventh,  or  of  the  sixth,  if  it  is  meant  that  the  third 

abo\e  the  fundamental  note  should  he  major  though  p,;. 
it  be  iiutiirally  minor,  a  sharp  must  be  placed  above  the  nor,  and 

3  ^  fundamental 


where  the  groups  of  quavers  in  the  second  measure  arc  triplets,  and  each  triplet  occupies  the  time  of  two  ouavers 
only.  Iripicts  also  occur  in  triple  time,  fig.  12.  * 

Certain  other  characters  w  ill  be  with  propriety  explained  here.  | 

Ihc  signifies  that  the  regular  time  is  to  be  delayed,  and  the  note  marked  with  the  pause  protracted 

Mce  tig.  13. -wliei-e  the  pause  IS  on  the  last  note  of  the  second  measure. 

See  fig  'I'^'t  ll«e  following  part  of  the  movement  must  be  repeated. 

staFis  piacm/  ^  at  the  end  of  the  stall’,  to  shew  iijion  what  degree  the  first  note  of  the  following 

dotted,  the  measures  hetween  them  are  to  be  repeated  (fig.  16.).  'J’lir 
word  bis  IS  sometimes  placed  over  such  passages.  ^  ° 

The  double  bar  distinguishes  the  end  of  a  movement  or  strain,  (fig.  17.).  If  the  double  bar  he  dotted  on  one 
or  both  sides,  the  strain  is  to  he  repeated,  (fig.  18.).  'J'he  double  bar  does  not  alVect  the  time  :  so  that  when  the 
.strain  terminates  belore  the  end  ot  a  measure,  as  is  often  the  ca.se,  the  double  bar  only  marks  the  conclusion  of 
the  strain,  but  the  tune  is  kept  exactly  as  if  it  were  not  inserted.  See  fig.  19. 

I  he  graces  of  exertion  and  expression,  such  as  the  appogiatnre,  the  shake,  the  slur,  the  crescendo,  the  diniinu- 
em  o,  6tc.  are  not  necessary  to  the  consideration  of  the  tlieoi-y  of  music  or  principles  of  composition,  but  belong 
to  the  performer  only.  See  Shake,  &c.  ^ 

(3  h)  In  this  part  of  our  subject,  we  shall,  in  mentioning  the  harmonics  of  the  clmrds  make  u  -e  of  the  capital 
otters  only,  as  the  general  names  of  the  notes,  without  distinguishing  octaves  bv  mimisciilar  or  Italic  h  tiers 
riie  harmonics  may  be  ari.-inged  in  dil  eicnt  octaves.  'I'heir  dilVerent  positions  will  bo  most  easily  seen  and  la-,t 
tmderstood  trom  the  examples  in  the  plates. 
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Principles  fundamental  note.  For  example,  if  we  would  mark  the 
of  Coinposi- perfect  major  chord  D  F^  A  D,  as  the  third  F  above 
.  D  is  naturally  minor,  we  place  above  D  a  sharp,  as  in 

Example  IV.  In  the  same  manner,  the  chord  of  the 
seventh  D  F'^  A  C,  and  the  chord  of  the  great  sixth 
D  F^  A  B,  is  marked  with  a  ijt  above  D,  and  above 
the  a  7  or  a  6  (see  V.  and  vi.). 

On  the  contrary,  when  the  third  is  naturally  major, 
and  if  we  would  render  it  minor,  we  place  above  the 
fundamental  note  a  [j.  Thus  the  example  VII.  VIII. 
IX.  shew  the  chords  G  Bf?  D  G  G  B[j  D  F,  G  Bt?  D  E 
(3  s)- 


'  Chap.  V.  Of  the  Fundamental  Bass. 

Pundamen-  1 89.  Eet  a  modulation  be  Invented  at  pleasure  ;  and 
tal  bass  under  this  modulation  let  there  be  set  a  hass  composed 
how  foim-  pj-  notes,  of  which  some  may  carry  a  perfect 

chord,  others  that  of  the  seventh,  and  others  that  of 
the  great  sixth,  in  such  a  manner  that  each  note  of  the 
modidation  which  ansrvers  to  each  of  the  bass,  may  be 
one  of  those  which  enters  into  the  chord  of  that  note  in 
the  bass  ;  this  bass  being  composed  according  to  tlie 
rules  which  shall  be  immediately  given,  will  be  tlie 
fundamcntcil  buss  of  tlie  modulation  proposed.  See 
Parti,  w'liere  the  vatvi'e  and  principles  of  the  funda- 
7nentul  bass  are  explained. 

See  Tunda-  Thus  (Exam.  XVI.)  it  will  be  found  that  this  modu- 

mcntal  lation,  CDEFGABC,  has  or  may  admit  for  its 
hass.  '  7  <s  7  7 

fundamental  bas?,  C  G  C  F  C  1)  G  C. 

In  reality,  the  first  note  C  in  the  upper  part  Is 
found  in  the  chord  of  the  first  note  C  in  the  bass, 
which  chord  is  G  E  Ci  C  ;  the  second  note  J)  in  the 
treble  is  found  in  the  chord  G  B  II  G  ;  which  is  the 
chord  of  the  second  note  in  the  bass,  &c.  and  the  bass 
is  composed  only  of  notes  wdiich  carry  a  perfect  chord. 


s 


I  c. 

or  that  of  the  seventh,  or  that  of 
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the  great  sixth.  Principles 
INIoreover  it  is  formed  according  to  the  rules  which  we  of  Coniposi. 
are  now  about  to  give.  don.. 


Chap.  VI.  Rules  for  the  Fundamental  Bass. 


190.  Ai.l  the  notes  of  the  fundamental  hass  being  Rules  for 
only  capable  of  carrying  a  perfect  chord,  or  the  chord  the  forma- 
of  the  seventh,  or  that  of  the  great  sixth,  are  either 
tonics,  or  dominants,  or  sub-dominants  }  and  the  domi'****^' 
nants  may  be  either  simple  or  tonic. 

The  fundamental  bass  ouglit  always  to  begin  with 
a  tonic,  as  much  as  It  is  practicable.  And  now  follow 
the  rules  for  all  the  succeeding  chords  j  rule-S  which 
are  evidently  derived  from  the  principles  established  in 
the  First  Part  of  this  treatise.  To  he  convinced  of 
this  we  shall  find  it  only  necessaiy  to  review  the  articles 
34,91,122,124,126,127. 


Rule  I. 

1 91.  In  cveiyr  chord  of  the  tonic,  or  of  the  tonic 
dominant,  it  is  necessaiy  that  at  least  one  of  the  notes 

which  form  that  chord  should  be  found  in  the  chord 
that  precedes  It. 

Rule  II. 

192.  In  every  chord  of  the  simple  dominant,  it  is 
necessary  that  the  note  wliich  constitutes  the  seventh, 
or  dissonance,  should  likewise  be  found  In  the  preceding 
chord. 


Rule  III. 

193.  In  every  chord  of  the  sub-dominant,  at  least 
one  of  its  consonances  must  be  found  in  the  preceding- 
chord.  Thus,  in  the  chord  of  the  sub-dominant  FA' 
C  D,  it  Is  necessary  that  F,  A,  or  C,  which  are  the 

consonances 


(3  s)  We  may  only  add,  tiiat  there  is  no  occa.sion  for  marking  these  sharps  or  flats  when  they  are  originally 
placed  at  the  clclf.  For  instance,  if  the  sharp  be  upon  F  which  indicates  the  key  of  G  (see  Exam,  x.)  it  is  suf¬ 
ficient  to  write  D,  without  a  sharp,  to  mark  the  perfect  chord  major  of  D,  D  FlJ;  A  D.  In  the  same  manner, 
in  the  Example  xi.  where  the  flat  is  at  the  clefi  upon  B,  which  denotes  the  key  of  F,  it  is  sufficient  to  write  G, 
to  mark  the  perfect  choi  d  minor  of  G  Bj;  D  G. 

But  where  there  is  a  sharp  or  a  flat  at  the  clelT,  If  w'e  would  render  the  chord.minor  which  is  major,  or 
vice  versa,  we  must  place  above  the  fundamental  note  a  1]  or  natural.  "J’hus  the  Example  XII.  marks  the  minor 
chord  D  F  A  D,  and  Example  Xlli.  the  major  chord  G  B  D  G. — Sometimes,  in  lieu  of  a  natural,  a  flat  is 
used  to  signify  the  minor  chord,  and  a  sharp  to  signify  the  major.  Thus  Example  XIV.  in  the  key  of  G,  marks 
the  minor  chord  D  F  A  D,  and  Example  xv.  in  F,  the  major  chord  G  B  D  G. 

When  in  a  chord  of  the  great  sixth,  the  dissonance,  that  is  to  s.ay,  the  sixth,  ought  to  be  sharp,  and  when  the 
sharp  Is  not  found  at  the  clclf,  we  write  before  or  after  the  6  a  ^  j  and  If  this  sixth  should  be  flat  according  to 
the  cleft',  we  write  a  []. 

In  the  same  manner,  if  In  a  chord  of  the  seventh  of  the  tonic  dominant,  the  dissonance,  that  is  to  say,  the 
seventh,  ought  to  be  flat  or  natural,  wc  write  by  the  side  of  the  seventh  a  [j  or  a  1|.  Many  musicians,  when  a 
seventh  from  (he  simple  dominant  ought  to  be  altered  by  a  sharp  or  a  natural,  have  likewise  written  by  the  side  of 
the  seventh  a  or  a  1]  j  but  M.  Rameau  suppresses  these  characters.  The  reason  shall  be  given  below,  when 
we  speak  of  chords  by  supposition. 

If  there  be  one  sharp  at  the  cleft",  and  If  we  would  mark  the  chord  G  B  D  FI]  or  the  chord  ACE  Ft],  we 
ought  to  place  before  the  seventh  or  the  sixth  a  1]  or  a  [j. 

Jn  the  same  manner,  if  there  be  one  flat  at  the  clelF,  and  if  wc  would  mai  k  the  chord  C  E  G  Bl],  we  ought 
to  place  before  the  seventh  a  or  a  [] ;  and  so  of  the  rest. 

All  these  intricate  combinations  of  figuring  shew  the  superior  convenience  of  the  modern  method  of  WTitliig  the 
notes  themselves  Instead  of  the  figures,  which  has  the  farther  advantage  of  exhibiting  the  proper  arrangement  of 
the  chord,  see  Example  11. 


Part  II.  '  M  u 

Principles  consonances  of  the  chord,  should  be  found  in  the  chord 
of  Composi- preceding.  The  dissonance  D  may  either  be  found  in 
it  or  not. 


S  I  c. 
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Kui.e  IV. 

194.  Every  simple  or  tonic  dominant  ought  to  de¬ 
scend  by  a  fifth.  In  the  first  case,  that  is  to  say, 
when  the  dominant  is  simple,  the  note  which  follows 
can  only  be  a  dominant  j  in  the  second  it  may  be  any 
one  ;  or,  in  other  words,  it  may  either  be  a  tonic,  a 
tonic  dominant,  a  simple  dominant,  or  a  sub-dominant. 
It  is  necessary,  however,  that  the  conditions  prescribed 
in  the  second  rule  should  be  observed,  if  it  be  a  simple 
dominant. 

This  last  reflection  is  necessary,  as  will  presently  be 
seen.  For,  let  us  assume  the  succession  of  the  two 
chords  A  E.G,  D  F  A  C  (see  Exam,  xvii.),  this 
succession  is  by  no  means  legitimate,  tliough  in  it  the 
first  dominant  descends  by  a  fifth  j  because  the  C  which 
forms  the  dissonance  in  the  second  chord,  and  which 
belongs  to  a  simple  dominant,  is  not  in  the  preceding 
chord.  But  the  succession  will  be  admissible,  if,  with¬ 
out  meddling  with  the  second  chord,  W'e  take  awav  the 
sharp  carried  by  the  C  in  the  first  j  or  if,  without 
meddling  with  the  first  chord,  we  render  C  and  F  sharp 
in  the  second  (3T)  j  or,  if  we  simply  render  the  D  of 
the  second  chord  a  tonic  dominant,  in  causing  it  to  car¬ 
ry  F)J:  instead  of  FI;  (119.  and  122.). 

It  is  likewise  by  the  same  rule  that  we  ought  to  re¬ 
ject  the  succession  of  the  two  following  chords, 

D  F  A  C,  G  B  D  I'i  j 

(see  E.xam.  XVlli.). 

Rule  V. 

J95.  Every  sub-dominant  ought  to  rise  by  a  fifth  ; 
and  the  note  which  follows  it  may,  at  pleasure,  be 
either  a  tonic,  a  tonic  dominant,  or  a  sub-dominant. 

Remark. 

Other  rules  Of  the  five  fundamental  rules  which  have  now  been 
•obrtiluted  given,  instead  of  the  three  first,  one  may  substitute 
the  three  following,  which  are  consequences  from 
them. 

Rule  I. 

If  a  note  of  the  fundamental  bass  be  a  tonic,  and 
rise  by  a  fifth  or  a  third  to  another  note,  that  second 


note  may  be  cither  a  tonw  (34.  &.  91.),  see  Examples  principles 
XIX.  and  xx,  (3  u)  5  a  dominant  (124.),  see  of  Composi- 

XXI.  and  XXII.  5  or  a  sub-dominant  (124.),  see  XXUl. 
and  XXIV  ;  or,  to  express  the  rule'  moi’e  simply,  that 
second  note  may  be  any  one,  except  ‘a  smt^le  domi¬ 
nant. 

Rule  II. 

If  a  note  of  the  fundamental  bass  be  a  tonic,  and 
descend  by  a  filth  or  a  third  upon  another  note,  this 
second  note  may  be  either  a  tonic  (34.  &  91.)  see 
Exam.  XXV.  and  xxyi.  ;  or  a  tonic  dominant,  or  a 
simple  dominant,  yet  in  such  a  manner  that  the  rule  of 
art.  192.  may  be  observed  (124.),  see  XXVii.  xxviil. 

XXIX.  and  xxx.  j  or  a  sub-dominant  (124.),  see  xxxi. 
and  xxxii. 

The  succession  of  the  bass  C  E[j  G  C,  F  A  C  E,  is 
excluded  by  art.  192. 

Rule  III. 

If  a  note  in  the  fundamental  bass  be  a  tonic,  and 
rise  by  a  second  to  another  note,  that  note  ought  to  be 
n  tonic  dominant,  or  a  simple  dominant'(ioi.  &  102.). 

See  xxxiv.  and  xxxv.  (3  x). 

V/e  must  hei’e  advertise  our  readers,  that  the  exam¬ 
ples  xxxvi.  xxxvii.  xxxviii.  XXXIX.  belong  to  the 
fourth  rule  above,  art.  194.  j  and  the  examples  XL. 

XI.I.  XLII.  to  the  fifth  rule  above,  art.  J95.  See  the 
articles  34,  35,  121,  123,  124. 

Remark  I. 

196.  The  transition  from  a  tonic  dominant  to  a  Perfect  and 
tonic  is  called  an  absolute  repose,  or  a  pcrj'cct  roc''t'/?rc  impi-i  icci 
(73-)  j  a'lfl  tim  transition  from  a  .sub-dominant  to  a 

tonic  is  called  an  imperfect  or  irrip^ular  cadence 

the  tonic  falls  upon  the  accented  part  of  the  bar.  Sec  pU,'yed."' 

XLIII.  XLIV.  XLV.  XLVI. 

Remark  II. 

197.  We  must  avoid,  as  much  as  we  can,  syncopa- Syncopa¬ 
tions  in  the  fundamental  bass  ;  that  the  ear  may  accu-  Uon  only 
rately  distinguish  the  primarily  accented  part  of  a  mea- 

sure,  by  means  of  a  harmony  dilVerent  from  that  "hich 
it  had  before  perceived  in  the  last  unaccented  part  of  the  bH^K  l.y^ 
preceding  measure.  Nevertheless  syncopation  mav  beiicenso. 
sometimes  admitted  in  the  fundamental  bass,  but  it  is 
by  a  license  (3  y). 

3  Y  2  Chap. 


(3  t)  In  this  chord  it  is  necessary  that  the  C  and  F  should  be  sharp  at  the  same  time  ;  for  the  chord  1)  F  A  C 
in  which  C  would  be  sharp  without  the  F,  is  excluded  by  art.  179.  ’ 

(3  u)  hen  ll.e  bass  rises  or  descends  from  one  tonic  to  another  by  the  interval  of  a  third,  the  mode  is 

commonly  changed  \  that  is  to  say,  from  a  major  it  becomes  a  minor.  I'or  instance,  if  we  ascend  irom  the 

tonic  C  to  the  tonic  E,  the  major  mode  of  C,  C  E  G  C,  will  be  changed  into  the  minor  mode  of  E, 

E  G  B  E.  We  must  never  ascend  from  one  tonic  to  another,  w  hen  there  is  no  sou  ‘  ’ 

for 


sound  common  to  both  theirinodcs: 


■  example,  we  cannot  rise  from  the  mode  of  C,  C  K  G  C,  to  the  minor  mode  ol  l.ti,  KJ;  C.'h  11^  •  h  (9«  ). 

(3  x)  Thus  all  the  intervals,  viz.  the  third,  the  fifth,  and  second,  may  be  admitted  in  the  fundamental  bas.s,  ex¬ 
cept  that  of  a  .second  in  descending.  The  rules  now  given  for  the  fundamental  liass,  are  not,  however,  wil’hout 
exception,  as  approved  compositions  in  music  will  certainly  discover  ;  but  these  exception,  being  in  reality  licences 
and  for  the  most  part  in  opposition  to  the  great  principle  ot  connection,  which  prescribes  that  there  shonhl  be  at 
least  one  note  in  common  between  a  preceding  and  a  sub.se(|uent  chord,  it  does  not  .seem  mccssarv  to  enter  into  a 
minute  detail  of  these  licences  in  an  elementary  work,  where  the  first  and  most  essential  rules  of  the  art  aloue 
ought  to  be  expected. 

(3  Yj  There  are  notes  which  may  be  found  several  times  in  the  fundamental  bass  in  succession  with  a  dif¬ 
ferent 


M  U 


540  iVl  u 

Principles 

oi'Composi-  Chap.  Vl!.  Of  the  Rules  which  ought  to  be  observed 
,  in  the  Treble  with  relation  to  the  FundametJtal  Bass. 


DeGnition 
t>f  treble. 


Oue  note 
in  tlie  tre¬ 
ble  or  bass 
may  answer 
to  its  cor¬ 
respondent 
parts,  and 
why. 


198.  The  treble  is  nothing  else  bat  a  modulation 
above  the  fundamental  bass,  and  whose  notes  are  found 
in  the  chords  of  that  bass  which  corresponds  with  it 
(189.).  Thus  in  Ex.  XVI.  tlie  scale  CD  E  F  G  A  B  C, 
is  a  treble  with  respect  to  the  fundamental  hass  C  G  C 
F  C  D  G  C. 

199.  We  are  about  to  give  the  rules  for  the  treble  j 
hut  iirst  we  think  it  necessary  to  make  the  two  follotv- 
ing  remarks. 

1.  It  is  obvious,  that  many  notes  of  the  treble  may 
answer  to  one  and  the  same  note  in  the  fundamental 
bass,  when  these  notes  belong  to  the  chord  of  t!ie 
same  note  in  the  fundamental  bass.  For  example,  this 
modulation  C  E  G  E  C,  may  have  for  its  fundamental 
bass  the  note  C  alone,  because  the  chord  of  that  note 
comprehends  the  sounds  C,  E,  G,  which  arc  found  in 
the  treble. 

2.  In  like  manner,  a  single  note  in  the  treble  may, 
for  the  same  reason,  answer  to  several  notes  in  the 
bass.  For  instance,  G  alone  may  answer  to  these  three 
notes  in  the  hass,  C  G  C  (3  z). 

Rule  I.  For  the  Treble. 

200.  If  the  note  which  forms  the  seventh  in  a  chord 


S  I  C.  Part  11. 

of  the  simple  dominant,  is  found  In  the  treble,  the  note  Principles 
which  precedes  it  must  be  the  very  same.  This  is  what  of  Composi 
we  call  -A  discord prepai'ed  (122).  For  instance,  let  us  , 
suppose  that  the  note  of  the  fundamental  hass  sliall  he  ''  ' 
D,  bearing  the  chord  of  the  simple  dominant  D  F  A  C  5 
and  that  this  C,  which  (art.  18.  and  118.)  is  the  dis¬ 
sonance,  should  be  found  in  the  treble  j  it  is  necessary 
that  the  note  which  goes  before  it  in  the  treble  should 
likewise  he  a  C. 

201.  According  to  the  rules  which  we  have  given 
for  the  fundamental  hass,  C  will  always  be  found  in  the 
chord  of  that  note  in  the  fundamental  bass  which  pre¬ 
cedes  the  simple  dominant  D.  See  XLVili.  XLix.  L. 

In  the  first  example  the  dissonance  is  C,  in  the  second 
G,  and  in  the  third  E  ;  and  these  notes  are  already  in 
the  preceding  chord  (4  a). 

Rule  II. 

202.  If  a  note  of  the  fundamental  bass  be  a  tonic 
dominant,  or  a  simple  dominant,  and  if  the  dissonance 
be  found  In  the  treble,  this  dissonance  in  the  same  ' 
treble  ought  to  descend  diatonically.  But  If  the  note 
of  the  bass  he  a  sub-dominant,  it  ought  to  rise  diatoni- 
cally.  This  dissonance,  which  rises  or  descends  diatoni¬ 
cally,  is  w'hat  we  have  called  a  dissonance  saved  or  I'c- 
solvcd  (129,  130.).  See  Lii.  Liii.  liv. 

203.  According  to  the  rules  for  the  fundamental  hass 
which  wc  have  given,  the  note  upon  which  the  disson¬ 
ance 


ferent  harmony.  For  instance,  the  tonic  C,  after  having  carried  the  chord  C  E  G  C,  may  he  followed  by  ano¬ 
ther  C  which  carries  the  chord  of  the  seventh,  provided  that  this  chord  be  the  chord  of  the  tonic  dominant  C  E 
G  Bh-  In  the  same  manner,  the  tonic  C  may  he  followed  hy  the  same  tonic  C;  w'hich  may  be  rendered  a  suh- 
doTninant,  by  causing  it  to  caiTy  the  chord  C  E  G  A. 

A  dominant,  whether  tonic  or  simple,  sometimes  descends  or  rises  to  another  by  the  interval  of  a  tritone  or 
false  fifth.  For  example,  the  dominant  F  carrying  the  chord  F  A  C  E,  may  he  followed  by  another  dominant 
B  carrying  the  chord  B  D  F  A.  This  Is  a  licence  In  which  the  musician  indulges  himself,  that  he  may  not  he 
obliged  to  depart  from  the  scale  in  which  lie  Is  ;  for  instance,  from  the  scale  of  C  to  which  F  and  B  belong.  If 
one  should  descend  from  F  to  B[;  hy  the  interval  of  a  just  fifth,  he  would  then  depart  from  that  scale,  because 
BIj  is  no  part  of  It. 

(3  z)  There  are  often  in  the  treble  several  notes  wliich  may,  if  Ve  choose,  carry  no  chord,  and  be  regarded 
merely  as  notes  of  passage,  serving  only  to.  connect  between  themselves  the  notes  that  do  carry  chords,  and  to 
form  a  more  agreeable  modulation.  These  notes  of  passage  are  commonly  quavers.  See  Example  XLVII. 
(Plate  CCCLVIII).  in  wdiich  this  modulation  C  D  E  F  G,  may  he  regarded  as  equivalent  to  this  othcj',  C  E  G, 
as  D  and  F  are  no  more  than  notes  of  passage.  So  that  the  hass  of  this  modulation  may  he  simply  C  G. 

When  the  notes  are  of  equal  duration,  and  arranged  in  a  diatonic  order,  the  notes  which  are  accented  ought 
each  of  them  to  carry  chord's.  Those  which  are  unaccented,  are  mere  notes  of  passage.  Sometimes,  hotvever, 
the  unaccented  note  may  he  made  to  carry  harmony  j  hut  the  duration  of  this  note  is  then  commonly  Increased 
hy  a  point  placed  after  it,  w'hich  proportionahly  diminishes  the  continuance  of  the  accented  note,  and  makes  it 
pass  more  swiftly. 

When  the  notes  do  not  move  diatonically,  they  ought  generally  all  of  them  to  enter  Into  the  chord  w'hIch  is 
placed  in  the  lower  part  correspondent  with  these  notes. 

(4  a)  There  is,  however,  one  case  in  which  the  seventh  of  a  simple  dominant  may  be  found  in  a  modulation 
without  being  prepared.  It  is  when,  having  already  employed  that  dominant  in  the  fundamental  hass,  its  seventh 
is  afterwards  heard  in  the  modulation,  while  the  dominant  is  still  retained.  For  in.stance,  let  us  imagine  tliis 
modulation, 

C  I  D  C  B  C  D  j 

1  1 

and  this  fundamental  bass,  C  {  D  G  C  G  ; 

(see  example  Li.)  j  the  D  of  the  fundamental  bass  answers  to  the  two  notes  D  C  of  the  treble.  The  dissonance  C 

7 

has  no  need  of  preparation,  because  the  note  D  of  tlie  fundamental  hass  having  already  been  employed  for  tlie  D 
which  precedes  C,  the  dissonance  C  is  afterwards  presented,  below  which  the  chord  D  may  be  preserved,  or 
D  F  A  C. 


Part  II. 


M  U 


Principles  ance  ought  to  dcicend  or  rise  will  always  be  found  in 
of  Coniposi- the  subsequent  chord  (4  b). 
lion. 

V— '  Chap.  VIII.  Of  the  Continued  Bass  and  its  Rules. 

Conti¬ 
nued  Bass.  204.  The  co7itiHuedX  bass  is  a  fundamental  bass 
Continued  whose  chords  are  invented.  We  invert  a  chord  when 
bass,  what.  change  the  order  of  the  notes  which  compose  it. 

For  example,  if,  instead  of  the  chord  G  B  D  F,  we  should 
say  B  D  F  G  or  1)  F  G  B,  &c.  the  chord  is  inverted. 


Chord  in¬ 
verted, 

how. 


The  ways  in  which  a  Perfect  Chord  may  be  Ik- 
verted. 


205.  The  perfect  chord  C  E  G  C  may  be  inverted 
in  two  different  ways. 

1.  E  G  C  E,  which  we  call  a  chord  of  the  sixths 
composed  of  a  third,  a  sixth,  and  an  octave  j  and  in  this 
case  the  bass  note  E  is  marked  with  a  6.  (See  LVI.) 

2.  G  C  E  G,  which  tve  call  a  chord  of  the  sixth  and 
fourth,  composed  of  a  fourth,  a  sixth,  and  an  octave  j 
and  it  is  marked  with  a  See  LVII. 

The  perfect  minor  chord  is  inverted  in  the  same 
manner. 


)  i  54i 

and  a  sixth,  is  called  the  chord  of  the  tritone,  and  is  Principles 
marked  as  in  Example  LXI.  (4  d).  of  Composi- 

207.  In  the  chord  of  the  simple  dominant  D  F  A  C, , 
we  find,  - 

1.  F  A  C  D,  a  chord  of  the  great  sixth,  which  is 
composed  of  a  third,  a  fifth,  and  a  sixth,  and  which  is 
figured  with  a  ®.  See  Lxii.  (4  e). 

2.  A  C  D  F,  a  chord  of  the  lesser  sixth,  which  is  fi* 
gured  with  a  6.  See  LXIII.  (4F). 

3.  C  D  F  A,  a  chord  of  the  second,  composed  of  a 
second,  a  lourth,  and  a  sixth,  and  which  is  marked  with 
a  2.  See  LXI V.  (4  g). 


The  ivays  in  which  the  Chord  of  the  suL-dohikakt 
7nay  be  Inverted, 

208.  The  chord  of  the  sub-dominant,  as  F  A  C  D, 
may  be  inverted  in  three  different  manners  5  but  the 
method  of  inverting  it  which  is  njost  in  practice  is  the 
chord  of  the  lesser  sixth  A  C  D  F  (LXill.),  and  the 
chord  of  the  seventh  D  F  AC.  See  LXV. 


Rules  for  the  Coktikved  Bass. 


The  ivays  hi  which  the  Chord  of  the  Sevekth  77iay  be 
Ik  VERTED. 

206.  In  the  chord  of  the  tonic  dominant,  as  G  B  D  F, 
the  third  major  B  above  the  fundamental  note  G  is 
called  a  se7isible  7iote  (77.)  \  and  the  inverted  chord  B 
D  F  G  composed  of  a  third,  a  false  fiftli  and  a  sixth,  is 
called  the  chord  of  the  false  fifth,  and  is  marked  as  in 
examples  LVill.  and  Lix. 

The  cliord  I)  F  Cr  B,  composed  of  a  third,  a  fourth, 
and  a  sixth,  is  called  the  chord  of  the  sensible  sixth,  and 
marked  as  in  Example  LX.  (4  c).  In  this  chord,  the 
third  is  minor,  and  the  sixth  major. 

The  chord  F  G  B  D,  composed  of  a  second,  a  tritone, 


209.  The  continued  bass  is  a  fundamental  bass, 
whose  chords  are  only  inverted  in  older  to  render  it 
more  in  the  taste  of  singing,  and  suitable  to  the  voice. 
See  LXVI.  in  which  the  fundamental  bass  which  in  it¬ 
self  is  monotonlc  and  little  suited  for  singing,  C  G  C  G  C 
G  C,  produces,  by  inverting  its  chords,  this  continued 
bass  highly  proper  to  be  sung,  CB  CD  EFE,  &c.  (qll). 

The  continued  bass  then  is  properly  a  treble  with 
respect  to  the  fundamental  bass.  Its  rules  immediately 
follow,  which  are  properly  those  already  given  for  the 
treble. 

Rule  I. 

21C.  Everv  note  which  carries  the  chord  of  the  false 
■  "  fifth. 


(4  b)  V  hen  the  treble  syncopates  in  descending  dlatonically,  it  is  common  enough  to  make  the  second  part  of 
the  syncope  can-y  a  discord,  and  the  fii’St  a  concord.  See  Example  LV.  where  the  first  part  of  the  syncopated  note 
G,  is  in  concord  with  the  notes  C  E  G  C,  which  answers  to  it  in  the  fundamental  bass,  and  where  the  second 
part  is  a  dissonance  in  the  subsequent  chord  A  C  E  G.  In  the  same  manner,  the  first  part  of  the  syncopated  note 
F  is  in  concord  with  the  notes  D  F  A  C,  which  answer  to  it ;  and  the  second  part  is  a  dissonance  in  the  subse¬ 
quent  chord  G  B  D  F,  which  answers  to  it,  &c. 

(4  c)  This  chord  is  called,  by  English  musicians,  the  chord  of  the  thii'd  and  fourth,  and  generally  figured  j. 

(4D)  This  chord  is  in  England  called  the  chord  of  the  second  and  fourth,  ami  is  figured  f. 

(4Ej  AVe  are  obliged  to  mark  likewise,  in  the  continued  bass,  the  chord  of  the  suh-doininant  with  a  ,,  wliich 
in  the  fundamental  bass  is  figured  with  a  6  alone;  and  this  to  distinguish  it  from  the  chords  of  the  sixth  and  of  the 
lesser  sixth.  (See  examples  LVi.  and  LXIII.).  The  chord  of  the  great  sixth  in  the  fundamental  bass  carriis  al¬ 
ways  the  sixth  major,  whereas  in  the  continued  bass  it  may  tarry  the  sixth  minor.  For  instance,  the  chord  of  the 
seventh  C  EG  B,  gives  the  chord  of  the  great  sixth  E  G  B  C,  thus  Improperly  called,  since  the  sixth  from  E 
to  C  is  minor. 

(_4  f)  M.  Rameau  has  justly  observed,  that  we  ought  rather  to  figure  this  lesser  sixth  with  a  I,  to  distinguish 
it  from  the  sensible  sixth  which  arises  from  the  chord  of  the  tonic  dominant,  and  from  the  sixth  whicli  arises  from 
the  perfect  chord.  In  the  mean  time  he  figures  in  liis  works  witli  a  6  alone,  the  lesser  sixths  wim  li  do  not  arise 
from  the  tonic  dominant;  that  is  to  say,  he  figures  them  as  those  which  arise  from  the  perfect  chord;  and  we 
have  followed  him  in  that  notation,  though  we  thought  with  him,  that  it  would  be  better  to  mark  this  chord  by  a 
particular  figure. 

(4  g)  The  chord  of  the  seventh  B  1)  F  A  gives,  when  inverted,  the  chord  F  A  B  I),  composed  of  a  third,  a 
tritone,  and  a  sixth.  The  chord  is  commonly  marked  with  a  6,  as  if  the  tritone  were  a  just  fourtli.  It  is  his 
business  who  performs  the  accompaniment,  to  know  whether  the  fourth  above  F  be  a  tritone  or  a  fourth  redundant. 
One  may  figure  this  chord  thus,  j*. 

(4  h)  The  continued  bass  is  proportionably  adapted  to  singing,  as  the  sounds  which  form  it  more  scrupulously 

observe 
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Trinciples  fifth,  and  which  of  consequence  must  be  what  we  have 
of  Coraposi-called  a  vW/.sfi'/e  no?e,  ought  (77.)  to  rise  diatonically 
,  upon  the  note  which  follows  it.  Thus  in  example 

*  ^  X.X1V.  the  note  B,  carrying  the  chord  of  the  false  fifth, 
rises  diatonically  upon  C  (4  i). 

Kule  II. 

21 1.  Every  note  carrying  the  chord  of  the  trltoae 
should  descend  diatonically  upon  the  subsequent  note. 
Thus  in  the  same  example  LXVi.  F,  which  carries  the 
chord  of  the  tritone  figured  with  a  4+,  descends  diato¬ 
nically  upon  £  (art.  202.). 

Rule  III. 

212.  The  chord  of  the  second  is  commonly  put  In 
practice  upon  notes  which  are  syncopated  in  descend- 
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lug,  because  these  notes  are  dissonances  which  ought  to  Principles 
be  prepared  and  resolved  (200.  302.).  See  the  exam- of  Composi 
pie  LXVI  I.  where  the  second  C,  %vhich  is  syncopated,  tion. 
and  which  descends  afterwards  upon  B,  carries  the  chord 
of  the  second  (4K). 

Chap  IX.  Of  some  Licenses  assumed  in  the  Funda¬ 
mental  Bass. 

§1.0/' Broken  and  Interrupted  Cadences. 

213.  The  broken  cadence  is  executed  by  means  of  a  Broken  ct- 
dominant  which  rases  diatonically  upon  another,  or  upondence,  ho\i 
a  tonic  by  a  license.  See,  in  the  example  LXXIV.  Q  executed. 
(132.  and  134.) 

214.  The  interrupted  cadence  is  formed  by  a  do- Interrupted 

minant,  cadeni  e, 
how  form- 

- — — —  ed. 


observe  the  diatonic  order,  because  this  order  is  the  most  agreeable  of  all.  We  must  therefore  endeavour  to  pre- 
I  serve  it  as  much  as  possible.  It  is  for  this  reason  that  the  continued  bass  in  Example  LXV.  is  much  more  in  the 
taste  of  singing,  and.  more  agreeable,  than  the  fundamental  bass  which  answers  to  it. 

(41)  The  continued  bass  being  a  kind  of  treble  with  relation  to  the  fundamental  bass,  It  ought  to  observe  the 
same  rules  with  respect  to  that  bass  as  the  treble.  Thus  a  note,  for  Instance  D,  carrying  a  chord  of  the  seventh 
D  F  A  C,  to  which  the  chord  of  the  sub-dominant  F  A  C  D  corresponds  in  the  fundamental  bass,  ought  to  riss 
diatonically  upon  E,  (art.  129.  N°  l.  and  art.  202.). 

(4K)  When  there  is  a  repose  in  the  treble,  the  note  of  the  continued  bass  ought  to  be  the  same  with  that  of  the 
fundamental  bass,  (see  Example  Lxviii.).  In  the  closes  which  are  found  in  the  treble  at  D  and  C  (measures  se¬ 
cond  and  fourth),  the  notes  in  the  fundamental  and  continued  bass  are  the  same,  viz.  G  for  the  first  cadence,  and 
C  for  the  second.  This  rule  ought  above  all  to  be  observed  in  cadences  which  terminate  a  piece  or  a  modu¬ 
lation. 

It  is  necessary,  as  much  as  possible,  to  prevent  coincidences  of  the  same  notes  in  the  treble  and  continued  bass, 
unless  the  motion  of  the  continued  bass  should  be  contrary  to  that  of  the  treble.  For  example,  in  the  first  note  of 
the  second  measure  in  Example  Lxix.  D  is  found  at  the  same  time  in  the  continued  bass  and  In  the  treble  j  but 
the  treble  rises  from  C  to  D,  and  from  I)  to  E,  whilst  the  bass  descends  from  E  to  D,  and  from  D  to  C. 

Two  octaves,  or  two  fifths.  In  succession,  must  likewise  be  avoided.  For  instance,  in  tlie  treble  sounds  G  E, 
the  bass  must  be  prevented  from  sound!  ng  G  E,  C  A,  or  D  Bj  because  in  the  first  case  there  are  two  octaves  in 
succession,  E  against  E,  and  G  against  G;  and  because  in  the  second  case  there  are  two  fifths  in  succession,  C 
against  E,  and  A  against  G,  or  I)  against  G,  and  B  against  E.  This  rule,  as  well  as  the  preceding,  is  found¬ 
ed  upon  this  principle,  that  the  continued  bass  ought  not  to  be  »  copy  of  the  treble,  but  to  form  a  dift’erent 
melody. 

Every  time  that  several  notes  of  the  continued  bass  answer  to  one  note  alone  of  the  fundamental,  the  composer 
satisfies  himself  with  figuring  the  first  of  them.  Nay  he  does  not  even  figure  it  if  it  be  a  tonic;  and  he  draws 
above  the  others  a  line,  continued  from  the  note  upon  which  the  chord  is  formed.  See  Example  LXX.  (Plate 
CCCLIX.)  where  the  fundamental  bass  C  gives  the  continued  bass  C  E  G  E;  the  two  E’s  ought  in  this  bass  to 
l  arry  the  chord  6,  and  G  the  chord  ^  :  but  as  these  chords  are  comprehended  in  the  perfect  chord  C  E  G  C, 
which  is  the  first  of  the  continued  bass,  we  place  nothing  above  C,  only  we  draw  a  line  over  C  E  G  E. 

In  like  manner,  in  the  second  measure  of  the  same  example,  the  notes  F  and  D  of  the  continued  bass,  arising 
from  the  note  G  alone  of  the  fundamental  bass  which  carries  the  chord  G  B  D  F,  we  think  it  suflicicnt  to  figure 
F  only,  and  to  draw  a  line  above  F  and  D  because  the  same  harmony  is  used  with  both. 

It  should  be  remarked,  that  this  F  ought  naturally  to  descend  to  E;  but  this  note  is  considered  as  subsisting  so 
long  as  the  chord  subsists ;  and  when  the  chord  changes,  we  ought  necessarily  to  find  the  E,  as  may  be  seen  by 
that  example. 

In  general,  whilst  the  same  chord  subsists  In  passing  through  difierent  notes,  the  chord  is  reckoned  the  same  as 
if  the  first  note  of  the  chord  had  sub.sisted  ;  in  such  a  manner,  that,  if  the  first  note  of  the  chord  is,  for  instance, 
the  sensible  note,  we  ought  to  find  the  tonic  when  the  chord  changes.  See  Example  LXXl.  where  this  continued 
bass,  C  B  D  B  G  C,  is  reckoned  the  same  with  this,  C,  B  C.  (Example  LXXii.). 

If  a  single  note  of  the  continued  bass  answers  to  several  notes  of  the  fundamental  bass,  it  is  figured  with  the  dif¬ 
ferent  chords  which  agree  to  it.  For  example,  the  note  G  in  a  continued  bass  may  answer  to  this  fundamental 
bass  C  G  C,  (see  example  LXXIII.);  in  this  case  we  may  regard  the  note  G  as  divided  into  three  parts,  of 
which  the  first  carries  the  chord  the  second  the  chord  7,  and  the  third  the  chord  *. 

We  shall  repeat  here,  with  respect  to  the  rules  of  the  continued  ba.ss,  what  we  have  formerly  said  concerning 
the  rules  of  the  fundamental  bass  in  the  note  upon  the  third  rule,  art.' 193.  The  rules  of  the  continued  bass  have 
exceptions,  which  practice  and  the  perusal  of  good  authors  will  teacli.  There  are  likewise  several  other  rules 
whicli  might  require  a  considerable  detail,  and  which  will  be  found  in  the  Treatise  oj  Harmony,  by  M.  Rameau, 

I  and 
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Principles  miuant  which  descends  by  a  third  upon  anotliev  (136.). 
of Composi-  See,  in  the  example  LXXV.  G  (4  l). 

tion.  These  cadences  ought  to  be  permitted  but  rarely  and 


V..W 

These  cadences 
with  precaution. 
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Oj  the  (Ilffireul  Kuuis  of  Chorda  Ltj  Sup^oaftion.  of  Composi¬ 
tion. 


2.  (y Supposition. 

Chord  by  215.  ^hen  a  dominant  is  preceded  by  a  tonic  in 
supposition, the  fundamental  bass,  we  add  sometimes,  in  the  con- 
tinued  bass  to  the  chord  of  that  dominant,  a  new  note 
which  is  a  third  or  a  fifth  below  ;  and  the  chord  which 
results  from  it  in  this  continued  bass  is  called  a  chord 
by  supposition. 

See  Suppo-  example,  let  us  suppose,  that  in  the  fundamental 

sition.  bass  we  have  a  dominant  G  carrying  the  chord  of  the 
seventh  G  B  O  F ;  let  us  add  to  this  chord  the  note 
C,  which  is  a  fifth  below  this  dominant,  and  we  shall 
have  the  total  chord  C  G  B  D  F,  or  C  D  F  G,  whicli 
is  called  a  chord  by  supposition  (4  m). 


216.  Chords  by  supposition  are  of  dlfierent  kinds. 

For  Instance,  the  chord  of  the  tonic  dominant  G  B  D  F 
gives, 

1.  By  adding  the  fifth  C,  the  chord  C  G  B  D  F, These diffc- 
called  a  chord  of  the  seventh  redundant.,  and  composed  •‘eut  chords 
of  a  fifth,  seventh,  ninth,  and  eleventh.  .It  is  figured 

with  a  ^^7  ;  see  Lxxvi.  (4N).  This  chord  is  not  prac-^j^ 
tised  but  upon  the  tonic.  They  sometimes  leave  out  the 
sensible  note,  for  reasons  wbicli  we  shall  give  in  the  note 
(4  d),  upon  the  art.  219  j  it  is  then  reduced  to  C  F  G  D, 
and  marked  with  |  or  1. 

2.  By  adding  the  third  E,  %ve  shall  have  the  chord 
E  G  B  D  F,  called  a  chord  of  the  ninth,  and  composed 
of  a  third,  fifth,  seventh,  and  ninth.  And  it  is  figured 
with  a  9.  This  third  may  be  added  to  every  third  of 
the  dominant.  See  Lxxvii. 

3. 


and  elsewhere.  These  rules,  which  are  proper  for  a  complete  dissertation,  did  not  appear  indispensably  necessary 
in  an  elementarif  essuy  on  music,  such  as  the  present.  Ulie  books  which  we  have  quoted  at  the  end  of  ova  prelim 
mtnary  discourse  will  more  particularly  instruct  the  reader  concerning  tliis  practical  detail. 

(4  sometimes,  but  very  rarely,  cause  several  tonics  In  succession  to  follow  one  another  in  ascending 

or  descending  diatonically,  as  C  E  G  C,  D  F  A  D,  Bti  D  F  Btj  ;  but,  besides  that  this  succession  is  harsh,  it  is 
necessary,  in  order  to  render  it  practicable,  that  the  fifth  below  the  first  tonic  should  be  found  in  the  chord  of  the 
tonic  following,  as  here  F,  a  fifth  below  the  first  tonic  C,  is  found  in  the  chord  D  F  A  D,  and  in  the  chord  Bt? 
D  F  Bti  (37.  and  notex). 

(4  m)  '1  bough  supposition  be  a  kind  of  license,  yet  It  is  in  some  measure  founded  on  the  experiment  related  in 
the  note  (s),  where  you  may  see  that  every  principal  or  fundamental  sound  causes  its  twelfth  and  seventeentli  ma¬ 
jor  in  descending  to  vibrate,  %vhilst  the  twelfth  and  the  seventeenth  major  ascending  resound  :  which  peems  to  au- 
thorize  us  in  certain  cases  to  join  with  the  fundamental  harmony  this  twelfth  and  seventeenth  in  descending  j  or, 
which  is  the  same  thing,  the  filth  or  the  third  beneath  the  fundamental  sound. 

Even  without  having  recourse  to  this  experiment,  we  may  remark,- that  the  note  added  heneatli  the  fundamen¬ 
tal  sound,  causes  that  very  tundamental  sound  be  heard.  For  instance,  C  added  beneath  G,  causes  G  to  re¬ 
sound.  Thus  G  is  found  in  some  measure  to  he  implied  at  C. 

If  the  third  added  beneath  the  fundamental  sound  be  minor,  for  example,  if  to  the  chord  G  B  D  F,  we  add 
the  third  E,  the  supposition  is  then  no  longer  founded  on  the  experiment,  which  only  gives  the  seventeenth  major, 
or  what  is  the  same  thing,  the  third  major  beneath  the  fundamental  sound.  In  this  case  the  addition  of  the  third 
minor  must  he  considered  as  an  extension  of  the  rule,  which  in  reality  has  no  foundation  in  the  chords  emitted  by 
a  sonorous  body,  but  is  authorized  by  the  sanction  of  the  tar  and  by  practical  experiment. 

(4n)  Many  musicians  figure  this  chord  with  a  :  M.  Bameau  su|)presses  this  2,  and  merely  marks  it  to 
be  the  seventh  redundant  by  a  yj^  or  l^fy.  But  it  may  be  said,  how  shall  we  distinguish  this  chord  from  the 
seventh  major,  which,  as  it  would  seem,  ought  to  be  marked  with  a  y^  ?  M.  Bameau  answers,  tliat  there  is  no 
danger  or  mistake,  because  in  the  seventh  major,  as  the  seventh  ought  to  he  prepared,  it  is  found  in  the  prece¬ 
ding  chord  ;  and  thus  the  sJiarp  subsisting  already  in  the  preceding  chord,  it  would  be  useless  to  repeat  it. 

Thus  D  G,  according  to  M.  Bameau,  would  indicate  D  F/JlA  C,  G  B  DF)5!.  If  wc  would  change  F)il!  of  the 


second  chord  into  I  l|,  it  would  then  he  necessary  to  write  1)  G.  In  notes  such  as  C,  wliose  natural  seventh  is 
major,  the  figure  7  preceded  or  followed  by  a  sharp  will  sulllcieiitly  serve  to  distinguish  the  chord  ol  the  seventh 
redundant  C  G  B  I)  I ,  from  the  simiile  chord  ol  the  seventh  C  E  G  B,  which  is  marked  with  a  7  alone.  All  this 
appears  just  and  well  founded. 

(4  o)  Supposition  introduces  into  a  chord  dissonances  wliicli  were  not  in  it  before.  For  instance,  if  to  the 
chord  E  G  B  D,  we  should  add  the  note  of  supposition  C  descending  by  a  third,  it  is  plain  that,  besides  the  dis¬ 
sonance  between  E  and  I)  whitli  was  in  the  original  cliord,  wc  have  two  new  dissonances,  C  B,  and  C  I)  ;  that 
IS  to  say,  the  seventh  and  the  ninth.  'I  hese  dissonances,  like  the  otl)cr>,  ought  to  he  pi'cpared  and  resolved.  I'her 
are  prepared  by  being  syncopated,  and  resolved  by  deseending  diatonically  upon  one  of  the  eonsonanres  of  the 
subsequent  chord.  I'he  sensible  note  alone  can  he  resolved  in  asci  riding  ;  hut  it  is  even  lu  cessarv  that  tliis  sen¬ 
sible  note  should  he  in  the  chord  of  the  tonic  dommunt.  .As  to  the  dissonances  which  are  found  iii  the  priinilivi 
<  hord,  they  should  always  folloiv  the  comiiiuu  rules.  (.Sec  art.  202.). 
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Principles  3-  If  to  a  chord  of  the  simple  dominant,  as  DFAC, 
of  Composi- rve  should  add  tlie  fifth  G,  we  would  have  the  chord  G 
tinu.  I>  F  A  C,  called  a  chord  of  the  eleventh,  and  which  is 
'  figured  with  a  4  or  (See  Lxxviil.). 

Observe. 


Occasions 
when  re¬ 
trench-  . 
ments  of 
chords  are 
proper. 


Chord  of 
the  fifth  re¬ 
dundant 
what,  and 
how  fi;JU- 
rcd. 


217.  When  the  dominant  is  not  a  tonic  dominant, 
we  often  take  away  some  notes  from  the  chord.  For 
example,  let  us  suppose  that  there  is  in  the  fundamen¬ 
tal  bass  this  simple  dominant  E,  carrying  the  chord  E 
G  B  D  :  if  there  should  be  added  the  third  C  beneath, 
we  shall  haVe  this  chord  of  the  continued  bass  C  E  G 
B  D  j  but  we  suppress  the  seventh  B,  for  reasons  which 
shall  be  explained  in  the  note  upon  art.  210.  In 
this  state  the  chord  is  simply  composed  of  a  third, 
fifth,  and  ninth,  and  is  marked  with  a  9.  See  Lxxix. 

(4P)- 

218.  In  the  chord  of  the  simple  dominant,  as  D  F 
A  C,  when  the  fifth  G  is  added,  we  frequently  oblite¬ 
rate  the.  sounds  F  and  A,  that  too  great  a  number  of 
dissonances  may  be  avoided,  rvhich  reduces  the  chord 
to  GCD.  This  last  is  composed  only  of  the  fourth 
and  the  fifth.  It  is  called  a  chord  of  the  fourth,  and  it 
is  figured  with  a  4  (4Q)  (see  Lxxx.). 

219.  Sometimes  we  only  remove  the  note  A,  and 
then  the  chord  ought  to  be  figured  with  4  or  ,  (^4it). 

220.  Finally,  in  the  minor  mode,  for  example,  in 
that  of  A,  where  the  chord  of  the  tonic  dominant  (109), 
is  E  Gij?  B  D  ;  if  we  add  to  this  chord  the  third  C  be¬ 
low,  we  shall  have  E  Gl^l  B  I),  called  the  chord  of  the 
fifth  redundant,  and  comjioscd  of  a  third,  a  filth  redun¬ 
dant,  a  seventh  and  a  ninth.  It  is  figured  as  in  LXXXi. 

(45)- 


§  3.  Of  the  Chord  of  the  Diminished  Seventh. 

chord  of  221.  In  the  minor  mode,  for  instance,  in  that  of  A, 
the  flat  se-  E  a  fifth  from  A  is  the  tonic  dominant  (109),  and 
venthwhat,  carries  the  chord  E  G)i^  B  1),  in  which  G  is  the  sensible 
and  how 
figured. 


S  I  c. 
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note.  For  this  chord  we  sometimes  substitute  GBij^DF, 
(116),  all  composed  of  minor  thirds;  and  which  has 
for  its  fundamental  sound  the  sensible  note  G^.  This 
chord  is  called  a  chord  of  the  flat  or  diminished  seventh, 
and  is  figured  with  a  ^  in  the  fundamental  bass,  (see 
EXXXiv.)  ;  but  it  is  uiways  considered  as  representing 
the  chord  of  the  tonic  dominant. 

2  22.  This  chord  by  inver.sion  produces  in  the  conti¬ 
nued  bass  the  following  chords^: 

1.  The  chord  B  D  T  G^,  composed  of  a  third,  false 
fifth,  and  sixth  major.  They  call  it  the  chord  of  rhe 
siaih  sensible  and  false  fifth ;  and  it  is  figured  as  in 
Exam.  Lxxxv.  j^Flate  CFCLX.). 

2.  The  chord  D  F  G^  B,  composed  of  a  third,  a  tri¬ 
tone,  and  a  sixth.  It  is  called  the  chord  of  the  tritone 
and  third  minor  ;  and  marked  as  in  LXXXVI. 

3.  The  chord  FG/JlB  D,  composed  of  a  second  re¬ 
dundant,  a  trltone,  and  a  sixth.  It  is  called  the  chord 
of  the  second  redundant,  and  figured  as  in  LXXXVii. 
(4T^ 

223.  Besides,  since  ibe  cliord  B  D  F  represents 
the  chord  E  GlJlB  D,  it  follows,  that  if  we  operate  by 
supposition  upon  the  first  of  these  ch.ords,  it  must  be  per¬ 
formed  as  one  would  perform  it  upon  E  G)JC  B  D ;  that 
is  to  say,  that  it  will  be  necessary  to  add  to  the  chord 
G)J:BDF,  the  notes  C  or  A,  which  are  the  third  or 
fifth  below  E,  and  which  will  produce. 

By  adding  C,  the  chord  C  Glj!  B  D  F,  composed 
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of  a  fifth  redundant,  a  seventh,  a  ninth,  and  eleventh, 
which  is  the  octave  of  the  fourth.  It  Is  called  a  chord 
of  the  fifth  redundant  and  fourth,  and  marked  as  in 
LXXXVI  1 1. 

2.  By  adding  A,  we  shall  have  the  chord  A  Gi^  B 
DF,  composed  of  a  seventh  redundant,  a  ninth,  an 
eleventh,  and  a  thirteenth  minor,  wliich  is  the  octave 
of  the  sixth  minor.  It  is  called  the  chord  of  the 
seventh  redundant  and  sixth  minor,  and  marked  as  in 
LXXXI X.  It  is  of  all  chords  the  most  harsh,  and  the 
most  rarely  practised  (4U). 


Chap. 


(4P)  Several  musician.s  call  this  last  chord  the  chord  of  the  ninth ;  and  that  which,  with  INI.  Rameau,  we 
have  simply  called  a  chord  of  the  ninth,  they  term  a  chord  of  the  ninth  and  seventh.  This  last  chord  they  mark 
witli  a  ^  ;  but  the  denomination  and  figure  used  by  INI.  Rameau  are  more  simple  and  can  lead  to  no  error  ; 
because  the  chord  of  the  ninth  always  includes  the  seventh,  except  in  the  cases  ot  which  we  Iiave  already 
spoken. 

(4'a)  In  England  it  Is  figured 

(4  r)  We  often  remove  some  dissonances  from  chords  of  supposition,  either  to  soften  the  Iiarshness  of  tlie  chord, 
cr  to  remove  discords  which  can  neither  be  prepared  nor  resolved.  For  instance,  let  us  suiipose,  that  in  the  con¬ 
tinued  bass  the  note  C  is  preceded  by  the  sensible  note  B  carrying  the  chord  oi  the  false  filth,  and  that  we  should 
choose  to  form  upon  this  note  C  the  chord  CEGBD,  we  must  obliterate  the  seventh  B,  because  in  retaining  it 
we  slioul.'l  destroy  the  effect  of  tlie  sensible  note  B,  which  ought  to  rise  to  C. 

In  the  same  manner,  if  to  the  harmony  of  a  tonic  dominant  G  BDF,  one  should  add  the  note  by  supposition  C, 
it  is  usual  to  retrench  from  tliis  chord  the  sensible  note  B  ;  because,  as  the  D  ought  to  descend  diatouically  to  C, 
and  the  B  to  rise  to  it,  the  efl’ect  of  the  one  would  destroy  that  of  the  otlier.  This  above  all  lakes  place  in  the 
suspension,  concerning  which  we  sliall  presently  treat. 

(4  s)  Suppositiort  produces  what  w'e  call  suspension  ;  and  which  is  almost  the  same  thing.  Suspension  consists 
in  reiaining  ns  many  as  possible  of  the  .sounds  in  a  preceding  cliord,  that  they  may  be  heard  in  the  chord  which 
succeeds.  For  instance,  in  Example  LXXXll.  tlie  C  bearing  ^7  is  a  supposition  ;  but  in  I'.xampic  LXXXIII.  it 
is  a  s  ispenslon,  because  it  suspends  or  retards  the  perfect  chord  CEGC  which  the  car  expects  after  the  tonic 
dominant  G  B  D  F. 

(4T)  T'he  chord  of  the  diminished  seventh,  and  the  three  derived  from  it,  are  termed  chords  of  substitution 
Tliey  are  in  geiiei'al  harsh,  and  proper  for  imitating  melancholy  objects. 

.(4U)  As  the  chord  of  the  diminislied  seventli  G)J;  BDF,  and  the  chord  of  the  tonic  dominant  EGlJ^  BD,  only 
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224.  Sometimes  in  a  treble,  the  dissonance  which 
ought  to  have  been  resolved  by  descending  diatonically 
upon  the  succeeding  note,  instead  of  descending,  on  the 
contrary  rises  diatonically  ;  but  in  that  case,  the  note 
upon  which  it  ought  to  have  descended  must  be  found 
in  some  of  the  other  parts.  This  license  ought  to  be 
rarely  practised. 


In  like  manner,  in  a  continued  bass,  the  dissonance 
in  a  chord  of  the  sub-dominant  inverted,  as  A  in  the 
chord  A  C  E  G,  Inverted  from  C  E  G  A,  may  some¬ 
times  descend  diatonically  instead  of  rising  as  it  ought 
lo  do,  art.  129.  N°  2.  but  in  that  case  the  note  ought 
to  be  repeated  in  another  part,  that  the  dissonance  may 
be  there  resolved  in  ascending. 

License  ad.  225.  Sometimes  likewise,  to  render  a  continued  bass 
more  agreeable  by  causing  it  to  proceed  diatonically, 
we  place  between  two  sounds  of  that  bass  a  note  which 
belonststo  the  chord  of  neither.  See  Example  xcii.  in 
which  the  fundamental  bass  G  C  produces  the  continu¬ 
ed  bass  G  A  B  G  C,  where  A  is  added  on  account  of 
the  diatonic  modulation.  This  A  has  a  line  drawn 
above  it,  to  show  its  resolution  by  passing  under  the 
chord  G  B  D  F. 


In  the  same  manner,  (see  XCIII.)  this  fundamental 
bass  C  F  may  produce  the  continued  bass  C  D  E  C  F, 
VoL.  XIV.  Part  II. 
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where  the  note  D, 
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which  is  added,  passes  under  the  Principles 

orComposT*. 


lion. 

Chap.  XI.  Containing  the  Method  of  finding 

Fundamental  Bass  ‘when  the  continued  Bass  is  the  funda- 
fgured.  mental 

Imsi  when 

226.  As  the  continued  bass  alone  appears  in  j. 

cal  compositions,  it  becomes  necessary  to  know  how  tOg^jt^,  ^ 
find  the  fundamental  bass  when  tlie  continued  bass  is 
figured.  This  problem  may  be  easily  solved  by  the  fol¬ 
lowing  rules. 

227.  I.  Every  note  which  has  no  figure  in  the  con¬ 
tinued  bass,  ought  to  be  the  same,  and  without  a  figure 
in  the  fundamental  bass  ;  it  is  either  a  tonic,  or  reckon¬ 
ed  such  (4  x). 

2.  Every  note  which  in  the  continued  bass  carries  a 
6,  ought  in  the  fundamental  bass  to  give  its  third  be¬ 
low  not  figured*,  or  its  fifth  below  marked  with  a  7.* See  I'l. 
^\e  shall  distinguish  these  two  cases  belotv.  See 

and  the  note  (4  y). 

3.  Every  note  carrying  ^  gives  in  the  fundamental 
bass  its  fifth  below  not  figured.  .  See  lvii. 

^  4.  Every  note  figured  with  a  7,  or  a  fj,  is  the  same 
in  both  basses,  and  with  the  same  figure  (4  y). 

5.  Every  note  figured  with  a  2  gives  In  the  funda¬ 
mental  bass  the  diatonic  note  above  figured  with  a  7. 

See  LXiv.  (4  z). 

6.  Every  note  marked  with  a  4  gives  in  the  funda- 

3  Z  mental 


differ  one  from  the  other  by  the  notes  E  and  F  j  one  may  form  a  diatonic  modulation  of  these  two  notes,  and 
t  en  the  fundamental  bass  does  nothing  but  pass  from  the  tonic  dominant  to  the  sensible  note,  and  from  that  note 
to  the  tonic  dominant,  till  it  arrives  at  the  tonic.  (See  xc.).  • 

•  ‘erf's®  reason,  as  the  chord  of  the  diminished  seventh  G^^  RD  F,  and  the  chord  B  I)  F  A,  which  car¬ 

ries  the  fifth  B  of  the  tonic  dominant  E,  only  differs  by  the  sensible  note  Gi^,  and  the  tonic  A  j  one  may  some- 
times,  while  the  treble  modulates  Gjjft  A  G)JC  A  GjjjC  A,  ascend  in  the  fundamental  bass,  from  the  bass  note  to  the 
t  lira  provided  one  descend  at  last  from  thence  to  the  tonic  dominant,  and  from  thence  to  the  tonic  ;  (see 

xci).  This  and  the  preceding  examples  are  licenses. 

(4  e  say  a  tonic,  or  reckoned  stick,  because  it  may  perhaps  be  a  dominant  from  which  the  dissonance  has 
.  removed.  But  in  that  case  one  may  know  that  it  is  a  real  dominant  by  the  note  which  precedes  it.  For 
instance,  if  the  note  G,  carrying  a  perfect  chord,  is  preceded  by  D  a  simple  dominant,  carrying  the  chord  D  F 

C,  that  note  G  is  not  a  real  tonic  •,  because,  in  order  to  this,  it  would  have  been  necessary  that  D  should  have 
been  a  tonic  dominant,  and  should  have  carried  the  chord  1)  F*  A  C  j  and  lluit  a  simple  doniinant,  as  D,  carry¬ 
ing  the  chord  iJ  F  A  C,  should  only  naturally  descend  to  a  doniinant,  (art.  194.). 

(4  y)  Sometimes  a  note  which  carries  a  7  in  the  continued  bass,  gives  in  the  fundamental  bass  its  third  above 

figured  with  a  6.  lor  example,  this  continued  bass  ABC  gives  this  fundamental  bass  C  G  C;  but  in  tin's  case 
It  is_  necessaiy  that  the  note  figured  with  a  6  should  rise  bv  a  fiftli,  as  we  sec  liere  C  rise  to  G. 

•  ^ likewise  sometimes  in  the  funilam  ntal  bass  its  fourth  above,  figiircd 

with  a  6  j  but  it  is  necessary  in  that  case  that  the  note  figured  with  a  6,  may  even  here  rise  to  a  fifth.  fSec' 
note  (4  YJ.  '■ 

These  variations  in  the  fundamental  bass,  as  ivell  in  the  chord  concerning  which  we  now  treat,  as  in  the  chord 
figured  with  a  7,  and  in  two  others  which  shall  afterwards  be  mentioned  (art.  228.  and  229.),  are  caused  by  a 

eficiency  in  the  signs  proper  for  the  chord  of  the  sub-dominant,  and  for  the  different  arrangciiients  l.v  which  it 
IS  inverted. 

M.  1  Abbe  Koussier,  to  redress  this  deficiency,  bad  invented  a  new  manner  of  figuring  the  continued  ha". 
His  method  is  most  simple  for  those  who  know  the  fundamental  liass.  It  consists  in  e.xprcssing  each  chord  bv 
only  signifying  the  fundamental  sound  with  that  letter  of  the  scale  by  which  it  is  denominated,  to  which  is  joiiud 
a  7  or  7,  or  a  6,  in  order  to  mark  all  the  discords.  Thus  the  fundamental  chord  of  the  seventh  1)  F  ('  1-  expn 

sed  by  a  D  j  and  the  same  chord,  when  it  is  inverted  from  that  of  the  sub-dominant  F  A  C  D,  is  characterised 

by  I  j  the  chord  of  the  second  C  D  F  A,  Inverted  from  the  dominant  D  F  X  C,  is  likewise  represented  by 

H  ;  and  the  same  chord  CDF  A,  inverted  from  that  of  the  sub-dominant  FA  C  I),  is  signified  bv  F;  theca^r  is 

th' 
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Principles  mental  bass  the  diatonic  note  above,  figured  with  a  7. 
ofComposi- (See  LXI.) 

tion.  Every  note  figured  with  a  g  gives  Its  third  below 

’  figured  with  a  7.  (See  LViii.). 

8.  Every  note  marked  with  a  6  gives  the  fifth  be¬ 
low  marked  with  a  75  (see  LX.)  and  it  is  plain  by 
art.  187.  that  in  the  chord  of  the  seventh,  of  which  we 
treat  in  these  three  last  articles,  the  third  ought  to  be 
major,  and  the  seventh  minor,  this  chord  of  the  seventh 
being  the  chord  of  the  tonic  dominant.  (See  art.  102.) 

9.  Every  note  marked  with  a  9  gives  its  third  above 
figured  with  a  7.  (See  Lxxvii.  and  LXXlX.). 

10.  Every  note  marked  with  a  -f  gives  the  fifth  a- 
bove  figured  with  a  7.  (See  Lxxviii.) 

IX.  Every  note  marked  with  a  1^:5,  or  with  a  5, 


The  first  is  that  where  the  note  of  tlie  continued  bass  principles 
is  figured  with  a  6.  We  now  present  the  reason  of  the  of  Composi. 
difficulty'. 


tton. 


gives  the  third  above  figured'with  a  (See  LXXXi.). 

12.  Every  note  marked  with  a  ^^7  gives  a  fifth  above 

7 

figured  with  a  7,  or  with  a  (See  Lxxvi.).  It  is 
the  same  case  with  the  notes  marked  |^,  or  4  :  which 

shows  a  retrenchment,  either  in  the  complete  chord  of 
the  eleventh,  or  in  that  of  the  seventh  redundant. 

13.  Every  note  marked  with  a  4  gives  a  fifth  above 

7 

figured  with  a  7,  or  a  )i(.  (SeeLXXX.) 

14.  Every  note  marked  with  a^)jj(6  gives  the  third  mi¬ 
nor  below,  figured  with  a  if.  (See  Lxxxv.). 


Suppose  we  should  have  the  dominant  D  in  the  fun-  _ 
damental  bass,  the  note  which  answers  to  it  in  the  con¬ 
tinued  bass  may  be  A  carrying  the  figure  6  (see 

LXiv.)  ‘f  that  is  to  say,  the  chord  A  C  D  F :  now 

6 

if  we  should  have  the  subdominant  F  in  the  fundamen¬ 
tal  bass,  the  subdominant  might  produce  in  the  conti¬ 
nued  bass,  the  same  note  A  figured  with  a  6.  When 
therefore  we  find  in  the  continued  bass  a  note  marked 
with  a  6,  it  appears  at  first  uncertain  whether  we 
should  place  in  the  fundamental  bass  the  fifth  below 
marked  with  a  7,  or  the  third  below  marked  with 
a  6. 

2  29.  The  second  case  is  that  in  which  the  contI-  Another 


nued  bass  is  figured  with  a  4*  For  Instance,  if  there 


6 

T 


15.  Every  note  marked  with  a  \)  gives  the  trItone  a- 
bove  figured  with  a  (See  i.xxxvi.). 

16.  Every  note  marked  with  a  )i!2  gives  the  second 
redundant  above,  figured  with  a  if.  (See  Lxxxvii.). 

17.  Every 'note  marked  with  a  gives  the  fifth 
redundant  above,  figured  with  a  if.  (See  Lxxxviii.). 


should  be  found  F  in  the  continued  bass,  w'e  may  be 
ignorant  whether  we  ought  to  insert  in  the  funda¬ 
mental  bass  F  marked  with  a  6,  or  D  figured  with 
^  7-  .  . 

230.  This  difficulty  may  be  removed  by  leaving  for  Solution, 
an  instant  this  uncertain  note  in  suspense,  and  in  exa¬ 
mining  the  succeeding  note  of  the  fundamental  bass  ; 
for  If  that  note  be  in  the  present  case  a  fifth  above  F, 
that  is  to  say,  if  it  be  C  in  this  case,  and  In  this  alone. 


we  may  place  F  in  the  fundamental  bass.  It  is  a  con¬ 
sequence  of  this  rule,  that  in  the  fundamental  bass  every 
sub-dominant -ought  to  rise  by  a  fifth  (195.). 


Chap.  XII. 


18.  Every  note  marked  with  a  gives  the  seventh 


What  is  meant  hy  being  in  a  Mode  or 
Tone, 


redundant  above,  figured  with  a  f  (See  l.xxxix.). 
(i  a). 

RtMARK. 


A  difficulty  22S.  We  have  omitted  two  cases,  which  may  cause 
in  finding  some  uncertainty, 
the  funda¬ 
mental 

tass.  - — - - - — - - 


231.  In  the  first  part  of  this  treatise  (chap,  vl.)  we  Method  of 
have  explained,  how  by  the  means  of  the  note  C,  and  determin- 
of  its  two-fifths  G  and  F,  one  in  ascending,  which  is*”K^*be 
called  a  tonic  dominant,  the  other  in  descending  which 
called  a  suh-dominunt,  the  scale  C  D  E  F  A  B  C  may  are. 
be  found;  the  different  sounds  which  form  this  scale 


compose 


the  same  when  the  chords  are  differently  inverted.  By  this  means  it  would  be  impossible  to  mistake  either  with  re¬ 
spect  to  the  fundamental  bass  of  a  chord,  or  with  respect  to  the  note  which  forms  its  dissonance,  or  with  respect 
to  the  nature  and  species  of  that  discord, 

®®^y  here,  and  in  the  preceding  articles  of  the  text,  we  suppose,  that  the  continued 

a*s  IS  gure  in  the  manner  of  M.  Rameau.  For  it  is  proper  to  observe,  that  there  are  not,  perhaps,  two  mu¬ 
sicians  who  characterize  their  chords  w’ith  the  same  figures  j  which  produce  a  great  inconveniency  to  the  person 
''L’®  P  .^y®  accompaniments :  but  here  we  do  not  treat  of  accompaniments.  We  prefer  the  continued  basses 
ot  M.  Kameau  to  all  the  others,  as  by  them  the  fundamental  bass  will  be  most  easily  discovered. 

!  A  ‘’I'  y  the  lesscr^sixth  by  a  6  without  a  line,  when  this  lesser  sixth  does  not  result  from  the 

c  lor  0  t  e  tonic  dominant  j  in  such  a  manner  that  the  6  renders  it  uncertain  whether  in  the  fundamental  bass 
we  oug  ^  to  ®  third  or  the  fifth  below  ;  but  it  will  be  easy  to  see  whether  the  third  or  the  fifth  is  signified 

y  t  lat  go''e.  Ihis  may  be  distinguished,  i.  In  observing  which  of  the  two  notes  is  excluded  by  the  rules  of  the 
un  amenta  bass.  2.  If  the  two  notes  may  with  equal  propriety  be  placed  in  the  fundamental  bass,  the  preference 
inust  le  etermined  by  the  tone  or  mode  of  the  treble  in  that  particular  passage.  In  the  following  chapter  we 
shall  give  rules  for  determining  the  mode  (note  32). 

f  h^e  Is  a  ^jord  of  which  we  have  not  spoken  in  this  enumeration,  and  which  Is  called  the  chord  of  the  sixth 
re  un  ant.  is  chord  is  composed  of -a  note,  of  its  third  major,  of  its  redundant  fourth  or  tritone,  and  its  re- 
un  an  six  1,  as  x  A  B  It  is  marked  with  a  6^.  It  appears  difficult  to  find  a  fundamental  bass  for  this 

*  Tt.  *  indeed  much  in  use  amongst  us.  (See  the  note  upon  the  art.  1 15.) 


fpi  •  I  -1  •  1!  J  *  f  6  *■  tIJC  ilUlC  UpL  ^  ^ 

England  the  chord  of  the  extreme  sharp  inxth.  When  accompanied  by  the  third  only, 
IS  C3  ».  t  le  ta  tan  sixth.  ben  the  fifth  is  substituted  for  the  tritonc,  it  has  been  called  the  German  sixtiu 


Part  II.  M  U 

Principles  compose  ttie  .major  mode  of  C,  because  the  third  E 
of  Coniposi-  abov'e  C  is  major.  It  tliercfore  we  would  have  a  mo- 
,  ,  dulation  in  the'major  mode  of  C,  no  other  sounds  must 

enter  into  it  than  those  which  compose  this  scale  j  in 
such  a  manner  that  if,  for  instance,  we  sliould  find 
in  this  modulation,  this  J*  IjC  discovers  to  us  that  we  are 
not  in  the  mode  of  C,  or  at  least  that,  if  we  have  been 
in  tt,  we  are  no  longer  so. 

232.  In  the  same  manner,  if  we  form  this  scale  In  as¬ 
cending  A  B  C)jC  D  E  F)jC  A,  whicli  is  exactly  si¬ 
milar  to  the  scale  C  DEFGABCof  the  major  mode 
of  C,  this  scale.  In  which  the  third  from  A  to  Is 
major,  shall  be  In  the  major  mode  of  A  *,  and  if  we  in¬ 
cline  to  be  in  the  minor  mode  of  A,  we  have  only  to 
substitute  for  C  sharp  C  natural;  so  that  the  major 
third  A  Clj;  may  become  minor  A  C :  we  shall  have 
then 

A  B  C  D  E  F«  G*  A, 

which  Is  (85.)  the  scale  of  the  minor  mode  of  A  In  as¬ 
cending;  and  the  scale  of  the  minor  mode  of  A  In  de¬ 
scending  shall  be  (90.), 

AGFECDBA, 

in  which  the  G  and  F  are  no  longer  sharp.  For  It  is  a 
singularity  peculiar  to  the  minor  mode,  that  its  scale  is 
not  the  same  in  rising  as  in  descending  (89.). 
ffcnce  it  233.  This  Is  the  reason  wliy,  when  we  wish  to  be- 

gin  a  piece  in  the  major  mode  of  A,  we  place  three 

MiTflLs sharps  at  the  cleft'  upon  F,  C,  and  G  ;  and  on  the  con- 
should  be  trary,  in  the  minor  mode  of  A,  we  place  none,  because 
placed  at  the  minor  mode  of  A,  in  descending,  has  neither  sltarps 
the  cleff  jjQj.  flats. 

jor  mode^of  ^■34'  scale  contains  twelve  sounds,  each  dl- 

A,  and  why  slant  from  the  other  by  the  Interval  of  a  semitone.  It  is 
they  are  obvious  that  each  of  these  sounds  can  produce  both  a 

omitted  in  major  and  a  minor  mode,  which  constitute  24  modes 

^^™i^e  whole.  Of  these  we  shall  immediately  give  a 

sceading.  f^ble,  which  may  be  very  useful  to  discover  the  mode 
in  which  we  are. 


Model  24 
in  the 
whole. 


A  TABLE  of  the  Different  Modes. 


Maj.  Mode, 

of  C  ; 
of  G; 


Major  Modes. 

C,  D,  E,  F,  G,  A,  B,  c. 
G,  A,  B,  c,  d,  e,  g. 


S  1  c. 

of  D  ;  D,  E,  F«,  G,  A,  B,  c!^:,  d. 
of  A  ;  A,  B,  c#,  d,  e,  f)j:,  g:j^,  a. 
ofE;  E,  F«,  G«,  AB  c«,d^^,  e. 

of  B  ;  B,  cliSt,  dlS(,  e,  f*,  g^,  b. 

Of  F*.  G*,  A«,  B,  c#,  d#,  e*,  f«  (5  b). 

^^Atf;’  1  S.  ab- 

JiTbt  I  Bi,,  c,  d,  eb. 

|Bl,,C,D,Eb,F,G,A,Bt,. 
or^rf;  }F.G,A,Bb,c,d,e,f. 
o^?f:  lc’®»E,F.G,A,B,e. 

(See  Ex.  xciv.). 

Minor  Modes. 

Of  A.  . 

In  descending.  AGFEDCBA. 

In  rising.  A  B  C  D  E  F#  G:^  A. 

Of  E. 

In  descending.  edcBAGFij^E.  i 

In  rising.  E  F)J;  G  A  B  c^  dlj:  e. 

Of  B. 

In  descending.  BAG  F^  E  D  B. 

In  rising.  B  C'^  D  E  Fij?  Gi^  B. 

Of  F^. 

In  descending,  flj;  e  d  c^  B  A  GljJ  E)J;. 

In  rising.  Fijf:  Glil:  A  B  C)J:  d^  eij:  fij:. 

Of  C«. 

In  descending.  C'^  B  A  G$  F)j!  E  Dlj;  C'^. 

In  rising.  .  C«  D*  E  F«  G#  A^  B«  C^. 

Of  G«  or  Ab. 

In  descending.  g)J;  f)J:  e  d)J;  c^  B  A)iit  GlJ:. 

In  rising.  Ab  Bb  Cb  db  ej)  f  g  ab. 

Of  Djj?  or  Eb, 

In  descending,  eb  db  cb  Bb  Ab  Gb  F  Eb. 

In  rising.  Eb  F  Gb  Ab  Bb  c  d  eb. 

Of  A«  or  Bb. 

In  descending.  Bb  Ab,  Gb  F  F-b  Db  C  Bb. 

In  rising.  Db  C  Db  Kb  F  G  A  Bb. 

3  Z  2  Of 
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(  ;  b)  The  major  mode  of  F^^l,  of  Cij^,  and  of  G)il!,  are  not  much  practised. 

When  a  piece  begins  upon  Cljl!,  there  ought  to  be  seven  sharps  placed  at  the  cleff ;  but  It  is  more  convenient 
only  to  place  five  flats,  and  to  suppose  the  key  Db,  which  is  almost  the  same  thing  with  C)i(.  For  this  reason  we 
substitute  here  the  mode  of  Db,  for  that  of  C^. 

It  Is  still  much  more  necessary  to  substitute  the  mode  of  Ab  for  that  of  G;j?  ;  for  the  scale  of  the  major  (node  of 
G#  is,  G#,  A#,  B#,  t^,  d!j?,  e«,  g,  g*, 

in  which  it  appears  that  there  are  at, the  same  time  both  a  ‘gl|’  and  a  ‘g#’ :  it  would  then  be  necessary,  even  at 
the  same  time,  that  upon  G  there  should  and  should  not  be  a  sharp  at  the  cleff ;  which  Is  inconsistent.  It  Is  true 
that  this  inconvenience  may  be  avoided  by  placing  a  sharp  upon  G  at  the  cleft',  and  by  marking  the  note  G  with 
a  natural  through  the  course  of  the  music  .wherever  it  ougiit  to  be  natural;  but  this  would  become  troublesame, 
above  all  if  there  should  lie  occasion  to  tninsposc.  In  the  article  236.  we  shall  give  an  account  of  trniispositiou. 
We  might  likewise  In  this  series,  instead  of  G  natural,  which  is  the  note  immediately  before  the  last,  substitute 
F  twice  sharp:  which,  however,  is  not  absolutely  the  same  sound  with  G  natural,  esjiecial* 
ly  upon  Instruments  whose  scales  are  fixed,  or  whose  intervals  are  invariable.  But  in  that  case  two  sharp-,  must 
be  placed  at  the  dell' upon  F,  which  would  produce  another  inconvenience.  But  by  substituting  Ab  for  G))^,  the 
trouble  is  eluded. 

The  double  sharp,  however,  is  Incidentally  used,  when  in  a  composition  in  the  key  of  F:^  there  is  an  occasional 
modulation  into  the  dominant  of  that  key,  and  it  is  distinguished  by  the  character  X  or 
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ofComposi  In  descending.  fF  e^  d[j  c  Be  A[j  GF. 
lion.  In  rising.  F  G  A]?  Bt?  c  d  e  f. 

'  ^  Of  C. 

In  descending,  c  Bt)  A(?  G  F  Fj?  D  C. 

In  rising.  C  D  Ft)  F  G  A  B  c. 

Of  G. 

In  descending,  g  f  et)  d  C  Bt>  A  G. 

In  rising.  G  A  Btj  c  d  e  f/ji  g. 

Of  D. 

In  descending.  dcBt)AGFF  D. 

In  rising.  D  F  F  G  A  B  c)J:  d  (5c). 

crowded  These  then  are  atl  the  inodes,  as  well  major  as 

Avith  sharps Those  which  are  crowded  with  sharps  and 
and  flats  flats  are  little  practised,  as  being  extremely  difficult  in 
little  prac-  execution. 

Used. 


S  I  G.  Part  n 

236.  Hence  it  follows.  Principle* 

1.  That  when  there  are  neither  sharps  nor  flats  at  of  Composi 
the  clefi,  the  piece  begins  in  the  major  mode  of  C,  or  _ 

in  the  minor  mode  of  A.  ~ 

2.  That  when  there  is  one  sharp,  it  wifi  always  be  Results, 
placed  upon  F,  and  that  the  piece  begins  in  the  major 
mode  of  G,  or  in  the  minor  of  E,  in  such  a  manner  that 

it  may  be  sung  as  if  there  were  no  sharp,  by  singing  B 
instead  of  Fiji,  and  in  singing  the  tune  as  if  it  had  been 
in.  another  clelV.  For  instance,  let  there  be  a  sharp  up¬ 
on  F  in  tlie  cleff  of  G  upon  the  first  line  j  one  may  then 
sing  the  tune  as  if  there  were  no  sharp  ;  and  as  if,  in¬ 
stead  of  the  cleff  of  G  upon  the  first  line,  it  were  the 
cleff  of  C  j  for  the  F)j!,  when  changed  into  B,  will  re¬ 
quire  that  the  cleff  of  G  should  be  changed  to  the  cleff 
of  C,  as  may  be  easily  seen.  This  is  what  we  call  trafis- 
position  (5  d). 

237.  It  is  evident,  that  when  Flj^  is  changed  Intogpe  Trmi? 

^,yosition. 


(5  have  already., seen,  that  in  each  mode,  the  principal  note  is  called  a  tonic  ;  that  the  fifth  above  that 

note  is  called  a  tonic  dominant,  or  the  dominant  of  the  inode,  or  simply  a  dominant ;  that  the  fifth  below  the  tonic, 
or,  what  is  the  same  thing,  the  fourth  above  that  tonic,  is  called  a  .vub-dominant ;  and  in  short,  that  the  note 
which  forms  a  semitone  bi  low  the  tonic,  and  which  is  a  third  major  from  the  dominant,  is  called  a  sensible  note. 
The  other  notes  have  likewise  in  every  mode  particular  names  which  it  is  advantageous  to  know'. .  Thus  a  note 
which  Is  a  tone  Immediately  above  the  tonic,  as  D  in  the  mode  of  C,  and  B  in  that  of  A  is  termed  a  super-tonic  i 
the  following  note,  which  is  a  third  major  or  minor  from  the  tonic,  according  as  the  chord  is  major  or  minor, 
such  as  E  in  the  major  mode  of  C,  and  C  in  the  minor  mode  of  A,  is  called  a  mediant;  and  the  note 
which  is  a  tone  above  the  dominant,  such  as  A,  in  the  mode  of  C,  and  F^  in  that  of  A,  is  called  a  super- 
dominant. 

(5  d)  Though  our  author’s  account  of  this  delicate  operation  in  music  will  be  found  extremely  just  and  com¬ 
pendious  ;  though  it  proceeds  upon  simple  principles,  and  comprehends  every  possible  contingency  ;  yet  as  the 
manner  of  thinking  upon  which  it  depends  may  be  less  familiar  to  English  readers,  if  not  profoundly  skilled  in 
music,  it  has  been  thought  proper  to  give  a  more  familiar,  though  less  comprehensive,  explanation  of  the  manner 
in  which  transposition  may  be  executed. 

It  will  easily  occur  to  eveiy  reader,  that  if  each  of  the  intervals  through  the  whole  diatonic  series  were  equal, 
in  a  mathematical  sense,  it  would  be  absolutely  indifl’erent  upon  what  note  any  air  were  begun,  if  within  the  com¬ 
pass  of  the  gainniut  •,  because  the  same  equal  intervals  must  always  have  the  same  effects.  But  since,  besides  the 
natural  semitones,  there  is  another  distinction  of  diatonic  intervals  into  greater  and  lesser  tones  ;  and  since  these 
Vary  their  positions  in  the  series  of  an  octave,  according  as  the  note  from  w'hence  you  begin  is  placed,  that  note  is 
consequently  the  best  key  for  any  tune  whose  natural  series  is  most  exactly  correspondent  with  the  intervals  which 
that  melody  or  harmony  requires.  But  in  instruments  whose  scales  are  fixed,  notwithstanding  the  temperament 
and  other  expedients  of  the  same  kind,  such  a  series  Is  far  from  being  easily  found,  and  is  indeed  in  common  prac¬ 
tice  almost  totally  neglected.  AH  that  can  frequently  be  done  is,  to  take  care  that  tlie  ear  may  not  be  sensibly 
shocked.  This,  however,  w'ould  be  the  case,  if,  in  transposing  any  tune,  the  situation  of  the  semitones,  whether 
natural  or  artificial,  were  not  exactly  correspondent  in  the  series  to  which  your  air  must  be  transposed,  with  their 
positions  In  the  scale  from  which  you  transpose  it.  Suppose,  for  instance,  your  air  should  begin  upon  C,  requiring 
the  natural  diatonic  series  through  the  whole  gammut,  in  which  the  distance  between  E  and  F,  as  also  that  be¬ 
tween  B  and' J,  is  only  a  semitone.  Again,  suppose  it  necessary  for  your  voice,  or  the  iustrumeqt  on  which  you 
play,  that  the  same  air  should  be  transposed  to  G,  a  fifth  above  its  former  key  j  then  because  in  the  first  series  the 
intervals  between  the  third  and  tlie  fourth,  seventh  and  eighth  notes,  are  no  more  than  semitones,  the  same  inter¬ 
vals  must  take  the  same  place  in  the  octave  to  which  you  transpose.  Now,  from  G,  the  note  with  which  you  pro¬ 
pose  to  begin,  the  three  tones  immediately  succeeding  are  full ;  but  the  fourth  C  is  only  a  semitone  j  it  may  there¬ 
fore  lie  kept  in  its  place.  But  from  F,  the  seventh  note  above,  to  G,  the  eighth,  the  interval  is  a  full  tone, 
whicli  must  consequently  be  redressed  by  raising ,  the,  F  a  semitone  higher.  Thus  tlie  situations  of  the  semitonic 
intervals  in  both  octaves  will  he  correspondent  j  and  thus,  by  conforming  the  positions  of  the  semitones  in  the  oc¬ 
tave  to  wliich  yon  transpose,  with  those  in  the  octave  in  which  the  original  key  of  the  tune  is  contained,  you  will 
perform  your  operation  with  as  much  success  as  the  nature  of  fixed  scales  can  admit. 

The  order  to  be  oliserved  In  these  alterations  of  the  intervals,  is  deduced  from  the  relation  which  the  fifth  as¬ 
cending  and  descending  bear  to  the  fundamental-  (art.  34,  35.)  ;  and  therefore  the  farther  we  depart  from  the 
natural  fundamental,  (J  by  a  series  of  fifths  ascending  or  descending,  the  alterations,  and  consequently  the  number 
sharps  or  flais  indicating  them,  will  be  the  greater.' 

Thus  if  G,  whicli  is  the  perfect  fifth  ascending  from  ,  therefore  the  note  most  nearly  allied  to  ('  (art.  39,  40.), 

be 
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B,  G  must  be  changed  Into  C,  and  E  Into  A.  Thus, 
by  transposition,  the  air  has  the  same  melody  as  if  it 
were  In  the  major  mode  of  C,  or  in  the  minor  mode  of 
A.  The  major  mode  then  of  G,  and  tlie  minor  of  E, 
are  by  transposition  reduced  to  those  of  C  major,  and 
of  A  minor.  It  is  the  same  case  with  all  the  other 
modes  (5  e). 


I  c. 
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Chap.  XIII.  To  find  the  Fundamental  Bass  of  a  ofCom^si- 
given  Modulation.  tion. 

238.  As  we  have  reduced  to  a  very  small  number  Method  of 

the  rules  of  the  fundamental  bass,  and  those  which 

the  treble  ought  to  be  observed  with  relation  to  thisf''I'^“®*”' 

tal  bass  to 

bass,  a  given  air 

_ _ _ _ not  diffi¬ 
cult,  and 


be  taken  for  a  fundamental,  F,  which  is  the  seventh  of  the  scale  of  G,  must  be  made  sharp,  that  it  may  be 
whole  tone  from  the  sixth  E,  and  only  a  semitone  Irom  the  key  note  G,  according  to  the  laws  of  the  diatonic 
scale  (art.  77.).  See  Ex.  xciv.  i.  2.1 


Again,  If  II,  the  perfect  filth  a.scending  from  G,  and  the  second  In  the  series  of  progressive  fifths  ascending  - 
from  C,  be  used  as  a  fundamental,  €,  which  is  the  seventh  of  the  scale  of  D,  must,  to  render  it  the  sensible  or 
leading  note  (art.  77.)  be  made  sharp  in  addition  to  F  5  so  that  in  the  scale  of  D,  there  are  two  sharps,  F  and  C. 
See  Ex.  XCIV.  (3.)  •  ^  ’ 

If  A,  the  perfect  fifth  above  D,  and  the  third  in  the  series  of  fifths  ascending  from  C,  be  the  fundamental,  the 
seventh  G  must,  in  addition  to  F  and  C,  be  made  sharp,  foi’  the  same  reason  (4.)  j  and  so  on,  on  the  scale  of  E, 
which  is  next  in  order,  F,  C  G,  and  D,  must  be  sharp  (5O  •  if*  of  B,  the  sharps  must  be  F,  C,  G, 

D,  and  A  (6.). 

The  perfect  fifth  above  B  is  F^,  and  In  that  scale  F,  C,  G,  D,  A,  and  E,  must  be  sharp  (7.).  And  In  the 
next  scale  all  the  notes  of  the  system  arc  sharp  (8.). 

Hiis,  for  the  reasons  mentioned  in  the  note  (5  b),  is  the  last  scale  to  which  we  can  properly  go  by  the  progres¬ 
sions  of  fifths  ascending. 

Returning  to  the  natural  scale  of  C,  if  instead  of  assuming  G,  the  perfect  fifth  above,  for  a  fundamental,  we 
take  I ,  the  perfect  fifth  below  ^  B,  which  is  the  fourth  note  above  F,  and  forms  a  tritone  or  sharp  fourth- 
to  It,  must,  to  become  a  perfect  fourth,  according  to  the  laws  of  the  diatonic  scale,  (art.  60.)  be  made 
flat  12.). 


Proceeding  with  the  series  of  fifths  descending.  If  B[7,  whicli  Is  the  perfect  fifth  below  F,  be  taken  for  a  funda-  - 
mental  ^  E,  which,  in  its  natural  state,  is  the  tritone  or  sharp  fourth  to  B[j,  must,  to  become  the  diatonic  fourth 
(art.  60.),  also  be  rendered  flat  (ii.). 

If.E[j,  which  is  the  perfect  fifth  below  Bfj,  and  the  third  in  the  series  of  fifths  descending  from  C,  be  made  the 
fundamental.  A,  the  sharp  fourth,  must,  to  become,  the  diatonic  fourth,  be  made  flat,  and  the  flats  marked  ai  the 
cleff  are  B,  E,  and  A  (10.). 

To  form  the  next  scale  in  the  series  of  fifths  descending,  which  is  that  of  A  flat,  D  must  be  flattened  j  and  B, 
E,  A,  and  D,  are  marked  flat  at  the  clcff  (9.). 

The  next  scale,  that  of  D  flat,  is  formed  by  flattening  G,  and  adding  Its  flat  to  the  others  at  the  clefl  (8.).  This 
Is  the  scale  recommended  to  be  used  rather  than  that  of  (See  note  5  b). 

■\\e  do  not  pi^ceed  farther  with  the  series  of  fifths  descending,  since  the  next  scale,  that  of  Gb,  would  just  or 
very  nearly  exhibit  the  sounds  already  represented  by  the  scale  of  F:^  (7.).  This  scale  is,  however,  sometimes 
written  in  the  key  of  G  flat,  and  we«ven  meet  with  the  scale  of  its  fifth  below',  C  flat,  and,  with  an  occasional 
modulation  from  that  key  into  its  fifth  below,  F  flat,  where  B  being  necessarily  twice  flattened,  is  distinguished  by 

this  character  or  ])\),  called  a  double  flat. 


We  have  thus  seen,  ist,  lhat  each  of  the  notes  of  the  diatonic  scale  of  C,  and  each  of  the  semitones  into  which 
the  whole  tones  of  that  scale  are  divided,  may  be  taken  for  the  fundamental  note  of  a  iliatonic  scale,  culled  the 
scale  ofi that  note.  2dlv,  lhat  the  notes  of  the  natural  scale  are  more  or  less  altered,  as  the  note  assumed  for  a 
fundamental  is  more  or  less  distant  from  C,  in  a  progression  of  fifths  ascending  or  descending.  3dlv, 'I'hat  in  the 
progression  by  filths  ascending,  the  notes  are  altered  by  sharps,  and  in  the  progression  by  fifths  descending,  the 
alterations  are  by  flats.  "I  hat  In  the  alteration  by  sharps,  the  last  sharp  is  always  on  tlie  seventh  or  scn~ 

sible  note  of  the  scale  ;  and  where  there  are  more  than  one,  is  always  on  the  filth  above  the  sharp  immediatelv 
piecedingj  and  in  the  alteration  by  fhits,  the  la.st  flat  is  always  on  the  fourth  of  the  scale  j  and  where  there  are 
more  than  one,  is  alw.iys  on  the  fifth  below  the  flat  immediately  preceding. 

I  he  signatures  of  sharps  and  flats  at  the  clefl’s,  belonging  to  the  twelve  major  sc  ales,  are  also  used  for  their 
relative  minor  scales.  The  occasional  elevation  and  depression  of  the  sixths  and  sevenths  of  the  minor  scales, 
are  denoted  by  occasional  sharps  and  flats  placed  licfore  thc.se  notes. 

(5  e)  Many  musicians,  and  uiiiongst  others  the  ancient  musicians  of  France,  as  l.ulli,  Campra,  &c.  place  one 
flat  less  in  the  minor  mode:  so  that  in  the  minor  mode  of  1),  they  jdace  iieither  sharp  nor  flat  at  the  cleff  j  in  the 
minor  mode  of  Cf,  one  flat  onlv  j  in  the  minor  mode  of  C,  two  flats.  See. 

This  practice  in  itself  is  sufficiently  indifferent,  and  scarcely  merits  the  trouble  of  a  di'imte.  Yet  the  method 
which  we  have  here  desci  ibed,  according  to  M.  Rameau,  has  the  advantage  of  reducing  all  the  modes  to  two  : 
and  besides  it  is  founded  upon  this  simple  and  very  general  rule,  That  in  the  major  mode,  wc  must  place  as  mam 
jJiarps  or  flats  at  the  dell,  as  are  contained  in  the  diatonic  scale  of  that  mode  in  ascending-,  and  in  the  inim.' 
mode,  .IS  many  as  are  contained  In  that  same  scale  in  descending. 
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Principles  bass,  it  should  no  longer  be  dlfiicult  to  find  tire  fuiida- 
of  Composi-  mental  bass  of  a  given  modulation,  nay,  frequently  to 
find  several ;  for  every  fundamental  bass  will  be  leglti- 
*  mate,  when  it  is  formed  according  to  the  rules  which 
we  have  given  (chap,  vi.)  j  and  that,  besides  this,  the 
dissonances  which  the  modulation  may  form  with  this 
bass,  will  both  be  prepared,  if  it  is  necessary  that  they 
should  be  so,  and  always  resolved  (5  r). 


I  c. 


Part  H 


Difficulty  of  239.  It  is  of  the  greatest  utility  in  searching  for  the 
assigning  fundamental  bass,  to  know  what  is  the  tone  or  mode 
general  melody  to  which  that  bass  should  correspond. — 

ascertaL-  dlfiicult  in  this  matter  to  assign  general  rules, 

in"  the  and  such  as  are  absolutely  without  exception,  in  which 
mode  of  a  nothing  may  be  left  that  appears  indifl’erent  or  discre- 
melody  tionary  because  sometimes  we  seem  to  have  the  free 
da^mUar"  referring  a  particular  melody  either  to  one 

base  is  mode  or  another.  For  example,  this  melody  G  C  may 
sought.  belong  to  all  the  modes,  as  w'ell  major  as  minor,  in 
which  G  and  C  are  found  logetlrer  •,  and  each  of  these 
two  sounds  may  even  be  considered  as  belonging  to  a 
different  mode. 

Reasons  ^40.  We  may  sometimes,  as  it  should  seem,  operate 
.  why  we  without  the  knowledge  of  the  mode,  for  two  reasons  j 
may  pro-  i;  Because,  since  the  same  sounds  belong  to  several 
different  modes,  the  mode  is  sometimes  considerably 
knowledge  undetermined ;  above  all,  in  the  middle  of  a  piece,  and 
of  the  during  the  time  of  one  or  two  bars.  2.  AVitliout  giving- 
mode,  and  ourselves  much  trouble  about  the  mode,  it  is  often  suf- 
how  we  ficient  to  preserve  us  from  deviating  in  composition,  if 
may  be  observe  in  tire  simplest  manner  tire  rules  above  pre- 

irora  devi-  scribed  (chap,  vi.)  for.the  procedure  of  tlie  fundamental 
ating  in  bass. 

composi-  241.  In  the  mean  time.  It  is  above  all  things  ne- 
cessary  to  know  in  what  mode  we  operate  at  the  be- 
Knowledge  of  tire  piece,  because  it  is  indispensable  that 

in  b(^n°  ^^be  fundamental  bass  slwuld  begin  in  the  same  mode, 
?mng  apiece  und  that  the  treble  and  bass  should  likewise  end  in  it  *, 
indispen-  nay,  that  tiiey  should  even  terminate  in  its  fundamental 
sable,  and  note,  which  in  the  mode  of  C  is  C,  and  A  In  that  of 
Besides,  in  those  jiassages  of  the  modulation 
where  there  is  a  cadence,  it  is  generally  necessary  that 
the  mode  of  the  fundamental  l)ass  should  be  the  same 
Vv^ith  tliat  of  the  part  to  which  it  corresponds. 

Invesiiga-  242.  To  know  upon  what  mode  or  in  what  key  a 
tion  of  the  piece  commences,  our  inquiry  may  he  entirely  reduced 
to  distinguish  the  major  mode  of  C  from  the  minor  of  A. 
For  we  liave  already  seen  (art.  236.  and  237.),  that  all 
the  modes  may  be  reduced  to  these  two,  at  least  in  the 


mode  con¬ 
tinued.  ‘ 


beginning  of  the  piece.  V>'e  shall  now  therefore  give  a  Piinciple 
detail  of  the  different  means  by  which  these  two  modes  of  Compos 
may  be  distinguished.  , _ 

1.  From  the  principal  and  characteristical  sounds  of 

the  mode,  which  are  C  E  G  in  the  one,  and  A  C  E  in  which  the 
the  other ;  so  that  if  a  piece  should,  for  instance,  begin  modes  ma 
thus,  A  C  E  A,  it  may  be  almost  constantly  concluded,  be  deter- 
that  the  tone  or  mode  is  In  A  minor,  although  the  notes 
ACE  belong  to  the  mode  of  C. 

2.  From  the  sensible  note,  which  Is  B  in  the  one,  and 
GjJ;  in  the  other  •,  so  that  if  G^  appears  In  he  fir.st 
bars  of  a  piece,  we  may  be  certain  that  we  are  in  the 
mode  A. 

3.  From  the  adjuncts  of  the  mode,  that  is  to  say, 
the  modes  of  its  two-fifdis,  which  for  C  arc  F'and  G, 
and  D  and  E  for  A.  For  example,  if  after  having  be¬ 
gan  a  melody  by  some  of  the  notes  which  are  common 
to  the  modes  of  C  and  of  A  (as  E  D  E  F  E  J)  C  B 
C),  we  should  afterwards  find  tire  mode  of  G,  which  we 
ascertain  by  tire  F)J;,  or  tliat  of  E  .whiclj  we  ascertain 
by  the  Bfj  or  Cl],  we  may  concltidc  that  we  have  begun 


in  the  mode  of  C  ;  but  if  we  find  the  mode  of  D,  or 


that  of  E,  which  we  ascertain  by  o*’ 

we  conclude  from  tlrence  that  we  have  begun  in  the 
mode  of  A. 

4.  A  mode  is  not  usually  changed,  especially  in 
the  beginning  of  a  piece,  unless  in  order  to  pass  into 
one  or  other  of  the  modes  most  relative  to  it,  vvhicli 
are  the  mode  of  its  fifth  above,  and  that  of  Its  third 
below,  if  the  original  mode  be  major,  or  of  its  tiiird 
above  if  it  be  minor.  Thus,  for  instance,  the  modes 
which  are  most  intimately  relative  to  the  major  mode 
of  C,  are  the  major  mode  of  G,  and  that  of  A  minor. 
From  the  mode  of  C  we  commonly  pass  either  into 
the  one  or  the  other  of  tliese  modes  ;  so  that  we  may 
sometimes  judge  of  the  principal  mode  in  which  we 
arc,  by  the  relative  mode  which  follows  it,  or  which 
goes  before  it,  when  these  relative  modes  are  decisively 
marked.  Besides  these  two  relative  modes,  there  are 
likewise  two  others  into  which  the  principal  mode  may 
pass,  hut  less  frequently,  viz.  the  mode  of  its  fifth  below, 
an<l  that  of  its  third  above,  as  E  and  E  for  the  mode  of 
C  (5  g). 

5.  The  rtiodes  may  still  be  likewise  distinguished  by 
the  cadences  of  the  melody.  These  cadences  ought  to 
occur  at  the  end  of  every  two,  or  at  most  of  every  four 
bars,  as  in  the  fundamental  bass :  now  the  note  of 
the  fundamental  bass  Avhich  is  most  suitable  to  these 

closes. 


(5  f)  We  often  say,  t/iat  we  are  vpon  a  particular  key  or  scale^  instead  of  saying  that  we  arc  in  a  particular 
mode.  The  following  expressions  therefore  are  synonymous-,  such  a  piece  is  in  C  major,  or  in  the  mode  oJC  ma¬ 
jor,  or  in  the  key  of  C  major,  or  in  the  scale  of  C  major, 

(5  g)  It  is  certain  that  the  minor  mode  of  E  has  an  extremely  natural  connection  with  the  mode  of  C,  as  has 
been  proven  (art.  92.)  both  by  arguments  and  by  examples.  It  has  likewise  appeared  in. the  note  upon  the  art.  93. 
that  the  minor  mode  of  D  may  be  joined  to  the  major  mode  of  C  :  and  thus  in  a  particular  sense,  this  mode  may 
be  considered  as  relative  to  the  mode  of  C,  but  it  is  still  less  so  than  the  major  modes  of  G  and  1 ,  or  than  those 
of  A  and  E  minor  5  because  we  cannot  immediately,  and  without  licence,  pass  in  a  fundamental  bass  from  tire 
perfect  minor  chord  of  C  to  the  perfect  minor  chord  of  D  and  if  you  pass  immediately  from  the  major  mode  of 
C  to  the  minor  mode  of  D  in  a  fundamental  bass,  it  is  by  passing,  for  instance,  from  the  tonic  C,  or  from  E  G  C, 
'to  the  tonic  dominant  of  D,  carrying  the  cliord  A  O'^  E  G,  in  which  there  are  two  sounds,  E  G,  which  are 
found  in  the  preceding  chord,  (Ex.  xcv.)  or  otherwise  from  C  E  G  C  to  G  B|?  D  E,  a  chord  of  the  sub-domi¬ 
nant  in  the  minor  mode  of  D,  which  chord  has  likewise  two  sounds,  G  and  E,  in  common  with  that  which  went 
immediately  before  it.  See  Ex.  XCVi. 
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Principles  closes  *,  Is  always  easy  to  be  found.  For  the  sounds 
of Composi- which  occur  in  the  treble,  INI.  Eaiueau  may  be  con- 
,  ,  suited,  p.  54.  of  his  Nouveau  Si/steme  de  Musique  theo- 

.  See  Ca-  et  prcUique  (5  H). 

dence.  When  the  mode  is  ascertained,  by  the  different 

Having  as- means  which  we  have  pointed  out,  the  fundamental  bass 
certained  ^yUl  cost  little  pains.  For  in  each  mode  there  are  three 
Ik  fundamental  sounds. 

the  funda-  •  r  1  1  •  •  •  , 

mental  bass  tonic  ot  the  mode,  or  its  principal  sound, 

not  dilK-  which  carries  always  the  perfect  chord  nfajor  or  minor, 
cull.  according  as  the  mode  itself  is  major  or  minor. 

Major  mode  of  C,  C  E  G  ‘c’. 

Minor  mode  of  A,  A  C  E  A. 

2.  The  tonic  dominant,  which  is  a  fifth  above  the 
tonic,  and  which,  whether  in  the  major  or  minor  mode, 
always  carries  a  chord  of  the  seventh,  composed  of  a 
tliird  major  followed  by  two  thirds  minor. 

Tonic  dominant. 

Major  mode  of  C,  G  B  D  ‘f*. 

Tonic  dominant. 

Minor  mode  of  A,  E  G  iJJ  B  ‘d’. 

The  sub-dominant,  which  is  a  fifth  below  the 
tonic,  and  which  carries  a  chord  composed  of  a  third, 
fifth,  and  sixth  major,  the  third  being  either  greater 
or  lesser,  according  as  the  mode  Is  major  or  minor. 

Sub-dominan  t. 

Major  mode  of  C,  FAC  ‘d’. 

Minor  mode  of  A,  D  F  A  B. 

These  three  sounds,  the  tonic,  the  tonic  dominant, 
and  the  sub-dominant,  contain  in  their  chords  all  the 
notes  which  enter  into  the  scale  of  the  mode  j  so  that 
when  a  melody  is  given,  it  may  almost  always  be 
found  which  of  these  three  sounds  should  be  placed  in 
the  fundamental  bass,  under  any  particular  note  of  the 
upper  part.  Yet  it  sometimes  happens  that  not  one 
ot  these  notes  can  be  used.  For  example,  let  it  be 
supposed  that  we  are  in  the  mode  of  C,  and  that  we 
find  in  the  melody  these  two  notes  A  B  in  succession  ^ 
if  we  confine  ourselves  to  place  in  the  fundamental 
bass  one  of  the  three  sounds  C  G  F,  we  shall  find 
nothing  for  the  sounds  A  and  B  but  this  fundamental 

(i  j  7  6  n 

bass  F  G  5  now  such  a  succession  as  F  to  G  is  pro- 
liiblted  by  the  fifth  rule  for  the  fundamental  bass,  accord- 
iTig  to  which  every  sub-dominant,  as  F,  shall  rise  by  a 


s  I  c. 
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fifth  j  so  that  F  can  only  be  followed  by  C  in  the  gf Composi' 

fundamental  bass,  and  not  by  G.  , 

To  remedy  this,  the  chord  of  the  sub-dominant  F  ^ 

A  C  ‘d’  must  be  Inverted  Into  a  fundamental  chord  of 
the  seventh,  In  this  manner,  D  F  A  ‘c’,  which  has  been 
called  the  double  employment  (art.  105.)  because  it  Is  a 
secondary  manner  of  employing  the  chord  of  the  sub- 
dominant.  By  these  means  we  give  to  the  modulation 

A  B  this  fundamental  bass  I)  G  ;  which  procedure  is 
agreeable  to  rules.  See  Ex.  xcvii. 

Here  then  are  four  chords,  C  E  G  ‘c’,  G  B  D  ‘f’,- 
F  A  C  ‘d’,  D  F  A  ‘c’,  which  may  be  employed  in  the 
major  mode  of  C.  We  shall  find  in  like  manner,  for 
the  minor  mode  of  A,  four  chords. 


AC‘ea’,EG^B‘d’, 
1)  F  A  B,  B  I)  ‘f  a’. 


And  In  this  mode  we  sometimes  change  the  last  of 
these  chords  into  B  D  ‘f:^  a%  substituting  the  for 
‘flj’.  For  instance,  if  we  have  this  melody  in  the  minor 
mode  of  A,  E  F^  A,  we  would  cause  the  first 
note  E  to  carry  the  perfect  chord  A  C  E  A  •,  the  second 
note  F:^  to  carry  the  chord  of  the  seventh  B  D  F:^  A } 
the  third  note  G'^,  the  chord  of  the  tonic  dominant  E 
G)J!  B  D,  and  the  last  the  perfect  chord  A  C  E  A. 
See  E.X.  XCVII  I. 

On  the  contrary,  if  this  melody  is  given  always  in 
the  minor  mode,  A  A  G)J^  A,  the  second  A  being 
syncopated,  it  might  have  the  same  bass  as  the  modula¬ 
tion  E  F)j!  G^^:  A,  with  this  difference  alone,  that  Ft] 
might  be  substituted  for  F:^  in  the  chord  B  D  F:^  A, 
the  better  to  mark,  out  the  minor  mode.  See  Exam, 
xcix. 


Besides  these  chords  which  we  have  just  mentioned,, 
and  which  rnay  be  regarded  as  the  principal  chords  of 
the  mode,  there  are  still  a  great  many  others  ;  for  e.\- 
ample,  the  series  of  dominants, 

77777  77T77 

CADGCF  BEADGC, 

which  are  terminated  equally  in  the  tonic  C,  cither 
entirely  belong,  or  at  least  may  be  reckoned  as  be¬ 
longing  (51)  to  the  mode  of  C  ;  because  none  of  these 
dominants  are  tonic  dominants,  except  G,  which  is 
the  tonic  dominant  of  the  mode  of  C ;  and  besides,  be¬ 
cause  the  chord  of  each  of  these  dominants  forms  no 

other 


(5  h)  All  these  diflercut  manners  of  distinguishing  the  modes  ought,  if  we  may  speak  so,  to  give  mutual  light 
and  assistance  one  to  the  other.  But  it  often  happens,  that  one  of  these  signs  alone  is  not  suificieut  to  determine 
the  mode,  and  may  even  lead  to  error.  Jor  example,  if  a  piece  of  music  begins  with  these  three  notes,  E  C  G, 
we  must  not  with  too  miub  precipitation  conclude  from  thence  that  we  are  in  the  major  mode  of  C,  allliougli 
these  three  sounds,  E  C  G,  lie  the  principal  and  characteristical  sounds  in  the  major  mode  of  C  ;  we  may  be  in 
the  minor  mode  of  E,  especially  if  the  note  E  should  be  long. 

(51)  I  have  said,  fbat  they  may  be  reckoned  as  belonging  to  this  mode,  for  two  reasons  :  i.  Because,  properly 
speaking,  there  are  only  three  chords  which  essentially  and  primitively  belong  to  the  mode  of  C,  viz.  C  car¬ 
rying  the  perfect  chord,  F  carrying  that  of  the  sub-dominant,  and  Ci  that  of  the  tonic  dominant,  to  which  we 
may  join  the  chord  of  tlie  seventh,  D  F  A  C  (art.  105.)  :  but  we  here  regard  as  extended  the  series  of  dominants 
in  question,  as  belonging  to  the  mode  of  C,  because  it  preserves  in  the  ear  the  impression  of  that  mode.  2.  In  a 
serie.s  of  dominant.s,  there  are  a  great  m.my  of  them  which  likewise  belong  to  other  modes  ;  for  instance,  the 
simple  dominant  A  belongs  naturally  to  the  mode  of  G,  the  simple  dominant  B  to  that  of  A,  &c.  I'hus  it  is 
only  improperly,  and  by  way  of  extension,  as  1  have  already  said,  that  we  regard  here  these  dominants  as  belong¬ 
ing  to  the  mode  of  C. 
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changes  of 
mode. 


other  sounds  than  such  as  heiong  to  the  scale  of  C.  See 
Ex.  c. 

But  if  we  were  to. form  this  fundamental  bass, 

7  7  7  7t? 

C  A  D  G  C, 

considering  the  last  C  as  a  tonic  dominant  in  this  man¬ 
ner,  C  E  G  B[? ;  the  mode  would  then  be  changed  at 
the  second  C,  and  we  should  enter  into  the  mode  o^f 
F,  because  the  chord  C  E  G  B[?  indicates  the  tonic 
dominant  of  the  mode  of  F  ;  besides,  it  is  evident  that 
the  mode  is  changed,  because  Bjj  does  not  belong  to  the 
scale  of  C.  See  Ex.  ci. 

In  the  same  manner,  were  we  to  form  this  fundamen¬ 
tal  bass 


C  A  D  G  C, 
considering  the  last  C  as  a  sub-dominant  in  this  man¬ 


ner,  C  E  G  A ;  this  last  C  would  indicate  the  mode  of 


G,  of  which  C  is  the  sub -dominant.  See  Ex.  cii. 

In  like  manner,  still.  If  in  the  first  series  of  domi¬ 
nants,  we  caused  the  first  D  to  carry  the  third  major,  in 
this  manner,  D  F^  A  ‘  c’  j  this  D  having  become  a  to¬ 
nic  dominant,  would  signify  to  us  the  major  mode  of  G, 


and  the  G  which  should  follow  it,  carrying  the  chord 
B  D  ‘F,  would  relapse  into  the  mode  of  C,  from  whence 
we  had  departed.  See  Ex.  cm. 

Finally,  in  the  same  manner,  if  in  this  series  of  do¬ 
minants,  we  should  cause  B  to  carry  F^  in  this  man¬ 
ner,  B  D  Fij^  A,  this  F  would  show  that  we  had  de¬ 
parted  from  the  mode  C,  to  enter  into  that  of  G.  See 
Ex.  CIV. 

Hence  it  is  easy  to  form  this  rule  for  discovering  the 
changes  of  mode  in  the  fundamental  bass. 

1.  When  we  find  a  tonic  in  the  fundamental  bass, 
we  are  in  the  mode  of  that  tonic  j  and  the  mode  is  ma¬ 
jor  or  minor,  according  as  the  perfect  chord  is  major  or 
minor. 


2.  When  we  find  a  sub-dominant,  we  are  in  the  principles 
mode  of  the  fifth  above  th?t  sub-dominant;  and  theofCompo- 
mode  is  major  or  minor,  according  as  the  third  in  the  siuon. 
chord  of  the  sub-dominant  is  major  or  minor. 

When  %ve'find  a  tonic  dominant,  we  are  in  the 
mode  of  the  fiftli  below  tiist  tonic  dominant.  As  the  to¬ 
nic  dominant  carries  always  the  third  major,  it  cannot  be 
ascertained  from  this  dominant  alone,  whether  the  mode 
be  major  or  minor :  but  it  is  only  necessary  to  examine 
the  follotArng  note,  which  must  be  the  tonic  of  the  mode 
in  wdiich  he  is ;  by  the  third  of  this  tonic  it  will  be  dis¬ 
covered  whether  the  mode  be  major  or  minor. 

243.  Every  change  of  the  mode  supposes  a  cadence ; 
and  when  the  mode  changes  in  the  fundamental  bass, 
it  is  almost  aUvays  either  after  the  tonic  of  the  mode 
in  which  we  have  been,  or  after  the  tonic  dominant  of 
that  mode,  considered  then  as  a  tonic  by  favour  of  a 
close  winch  ought  necessarily  to  be  found  in  that  place  : 

Whence  it  happens  that  cadences jn  a  melody  for  the 
most  part  presage  a  change  of  mode  which  ought  to  fol¬ 
low  them. 

244.  All  these  rules,  joined  with  the  table  of  modes 
which  we  have  given  (art.  234.),  wull  serve  to  discover 
in  what  mode  w^e  are  in  the  middle  of  a  piece,  especial¬ 
ly  in  the  most  essential  passages,  as  cadences  (5  k). 


Chap.  XIV.  Of  the  Chromatic  and  Enharmonic. 


245.  We  call  that  melody  chromatic  which  is  com¬ 
posed  of  several  notes  in  succession,  whether  rising  or 
descending  by  semitones.  See  cv.  and  cvi. 

246.  When  an  air  is  chromatic  in  descending,  the 
most  natural  and  ordinary  fundamental  bass  is  a  con¬ 
catenated  series  of  tonic  dominants ;  all  of  which  fol¬ 
low'  o^ne  another  in  descending  by  a  fifth,  or,  which 


Chromatici 

what. 


is  the  same  thing,  in  rising  by  a  foui  th. 

(5 


To  an  air 
descending 
by  chro¬ 
matic  in¬ 
tervals, 
See  Ex.  CV.  fundamen¬ 
tal  bass, 
what. 


247. 


( k)  Two  modes  are  so  much  more  intimately  relative,  as  they  contain  a  greater  number  of  sounds  common 
to  both  ;  for  example,  the  minor  mode  of  C  and  the  major  of  G,  or  the  major  mode  of  C  and  the^  minor  of  A  . 
on  the  contrary,  two  modes  are  less  intimately  relative  as  the  number  of  sounds  ■which  they  contain  as  common 
to  both  is  smaller  ;  for  instance,  the  major  mode  of  C  and  the  minor  of  B,  &c. 

AVhen  the  composer,  led  away  by  the  current  of  the  modulation,  that  is  to  say,  by  the  manner  m  which  the 
fundamental  bass  is  constituted,  into  a  mode  remote  from  that  in  which  the  piece  was  begun,  he  ought  to  con¬ 
tinue  in  it  but  for  a  short  time,  because  the  ear  is  always  impatient  to  I’eturn  to  the  former  mode. 

(jl)  We  may  likewise  give  to  a  chromatic  melody  in  descending,  a' fundamental  bass,  into  which  may  enter 
i-hords  of  the  seventh  and  of  the  diminished  seventh,  which  may  succeed  one  another  by  the  intervals  of  a  false 
fifth  and  a  fifth  redundant ;  thus  in  the  Example  evil,  where  the  continued  bass  descends  chromatically,  it  may 
easily  be  seen  that  the  fundamental  bass  carries  successively  the  chords  of  the  set'enth  and  of  the  seventh  dimi¬ 
nished,  and  that  in  tills  bass  there  is  a  false  fifth  from  D  to  and  a  fiftli  redundant  from  G'^  to  C. 

The  reason  of  this'licence  is,  as  it  appears  to  us,  because  the  chord  of  the  diminished  seventh  may  be  con¬ 
sidered  as  representing  (art.  221.)  the  chord  of  the  tonic  dominant;  in  such  a  manner  that  this  fundamental 
bass 

7 

7  7  7  7  ^ 

A  1)  G«  C  F«  B  E  A 

■  see  Example  CVIII.)  may  be  considered  as  representing  (art.  116.)  that  which  is  written  below, 

7*  7  7  7  * 

A  D  E  C  F)ii;  B  E  A. 

Now  this  last  fundamental  bass  is  formed  according  to  the  common  rules,  unless  that  there  is  a  bioken  ca- 

«  ...  1  ^ 

dence  from  D  to  E,  and  an  lutcrrupted  cadence  from  E  to  C,  which  are  licenses  (art.  213*  2i4-J 
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Part  II.  M  U 

Principles  247.  lien  tlie  air  is  chromatic  in  ascending,  one 
of  Conipo-  may  form  a  fundamental  bass  by  a  series  of  tonics  and 
of  tonic  dominants,  which  “ucceed  one  another  alter- 
Ascending  interval  of  a  third  in  descending,  and  of 

wliat  '  ^  fourth  in  ascending,  (see  Ex.  CVI.).  There  are  many 
other  ways  of  forming  a  chromatic  air,  whether  in 
rising  or  descending  j  but  these  details  in  an  elemen- 
tai’y  essay  aie  by  no  means  necessaiy. 

Enbarrao-  248.  The  enharmonic  is  very  rarely  put  in  practice  j 
have  explained  its  formation  in  the  first  book, 
^  '  to  which  we  refer  our  readers. 

Ste  Design.  Chap.  XV.  Of  Design,  Imitation,  attd Fugue. 

249.  In  music,  the  name  of  design,  or  subject,  is  ge¬ 
nerally  given  to  a  particular  air  or  melody,  which  the 
composer  intends  should  prevail  through  the  piece  ; 
whether  it  is  intended  to  express  the  meaning  of  words 
to  which  it  may  be  set,  or  merely  inspired  by  the  im¬ 
pulse  of  taste  and  fancy.  In  this  last  case,  design  is 
distinguished  into  imitation  and  fugue. 

250.  Imitation  consists  in  causing  to  be  repeated  the 
melody  of  one  or  several  measures  in  one  single  part, 
or  in  the  whole  harmony,  and  in  any  of  the  various 
modes  that  may  be  chosen.  When  all  the  parts  abso- 

•  See  .4tV,lutely  repeat  the  same  air* *  or  melody,  and  beginning 
Canon,  after  the  other,  this  is  called  a  canon  (jm)* 

Fugue  consists  in  alternately  repeating  that  air  in 
treble,  and  in  the  bass,  or  even  in  all  the  parts,  if  there 
are  more  than  two. 

VoL.XIV.  Part  II. 


Design, 

wbat. 


See  Imi¬ 
tation. 
Imitation, 
nrbat. 


SIC.  553 

251.  Imitation  and  fugue  are  sometimes  conducted  Primiples 
by  rules  merely  deducible  from  taste,  which  may  be  Cynipo- 
seen  in  the  332d  and  following  pages  of  IM.  Rameairs ,  sitjon.  ^ 
Treatise  on  Harmony  ;  where  will  likewise  be  found  a  x>,.inci[)al 
detail  of  the  rules  for  composition  in  several  parts,  i-ules  for 
The  chief  rules  for  composition  in  several  parts  are,  composing 
that  the  discords  should  be  found,  as  much  as  possible, several 
prepared  and  resolved  in  the  same  part;  that  a 
cord  should  not  be  heard  at  the  same  time  in  several 


parts,  because  its  harshness  would  disgust  the  ear ; 
and  that  in  no  particular  part  there  should  be  found 
two  octaves  or  two  fifths  in  succession  (5N)with  re¬ 
spect  to  the  bass.  Musicians,  however,  do  not  hesitate 
sometimes  to  violate  this  preeept,  when  taste  or  occa¬ 
sion  require.  In  music,  as  in  all  the  other  fine  arts,  it 
is  the  business  of  the  artist  to  assign  and  to  observe 
rules;  and  the  province  of  men  of  taste  and  genius  to 
find  exceptions. 


APPENDIX. 

The  treatise  of  D’Alembert  is  well  entitled  to  the  me¬ 
rit  of  accuracy ;  but  perhaps  a  person  who  has  not  par¬ 
ticularly  studied  the  subject,  may  find  difficulty  in  fol¬ 
lowing  the  scientific  deductions  of  that  author. — We 
subjoin,  therefore,  a  few  general  observations  on  the 
philosophy  of  musical  sound,  commonly  called  harmo¬ 
nics,  which  may  perhaps  convey  the  full  portion  of 
knowledge  of  the  theory  of  music,  with  which  one  in 

4  A  search 


(5  ^0  Compositions  in  strict  canon,  where  one  part  begins  with  a  certain  subject,  and  the  other  parts  are 
bound  to  repeat  the  very  same  subject,  or  the  reply,  as  it  is  called,  in  the  unison,  fifth,  fourth,  or  octave,  de¬ 
pend  on  the  following  rules,  which  are  nothing  more  than  a  summary  of  the  system  explained  by  our  au- 

•  chords  to  be  employed  are  the  tonic,  and  its  two  adjuncts ;  the  subdominant,  susceptible  of  an  added 

sixth,  and  the  dominant,  susceptible  of  an  added  seventh. 

2.  The  subject  must  begin  in  the  harmony  of  the  tonic,  and  as  the  fundamental  progression  from  the  domi¬ 
nant  to  t  e  subdominant  is  not  permitted  (art.  33,  36.),  the  subdominant  must  follow  the  tonic,  and  the  dominant 
the  subdominant,  thus. 


a  .c  r  •  ,  G,  C,  &c. 

3.  As  the  diatonic  scale  consists  of  two  tetrachords,  of  which  the  first  is  also  the  second  tetrachord  of  the 
mo  e  of  the  sub-dominant,  and  the  second  the  first  tetrachord  of  the  dominant ;  so,  in  canon,  w  hen  the  reply  is 
meant  to  lie  in  the  mode  of  the  dominant,  the  subject  must  be  in  the  first  tetrachord  of  the  tonic,  by  which  means 
the  corresponding  first  tetrachord  of  the  dominant  being  the  second  tetrachord  of  the  tonic,  the  w  hole  piece  is 
tru  y  in  that  mode.  On  the  other  hand,  if  the  reply  is  to  be  in,  the  mode  of  the  sub-dominant,  the  subject  must 
be  in  the  second  tetrachord  ot  the  tonic,  the  corresponding  tetrachord  of  the  sub-domin.vnt  being  the  first  tetra¬ 
chord  ol  the  tonic,  and  the  mode  of  the  tonic  being  thus  preserved. 

4.  For  the  same  reason,  where  the  reply  is  in  the  dominant,  the  subject  is  only  allowed  to  modulate  into 
the  mode  of  the  .sub-dominant,  and  the  reply  of  cour.se  into  that  of  the  tonic.  And  where  the  reply  is  in  the 
dominant,  the  subject  is  to  modulate  only  into  the  mode  of  the  sub -dominant,  the  reply  lollowingOf  course 

into  that  ot  the  tonic.  Were  the  contrary  modulation  permitted,  the  reply  would  depart  too  far  from  the  mode 
ot  tlie  tonic. 

Lastly,  \\  ben  the  reply  is  to  be  in  the  mode  of  the  dominant,  it  must  commence  in  the  measure  bearing  that 
larmony  ;  and  in  the  same  way,  the  reply  in  the  sub-dominant  must  begin  in  the  measure  which  bears  the  har¬ 
mony  ot  the  sub-dominant. 

It  these  rules  be  observed,  and  due  attention  paid  to  the  preparation  and  resolution  of  dissonances,  composition 
in  stiict  canon,  in  any  number  of  parts,  will  be  loimd  to  be  by  no  means  difficult.  Sec  Ex.  CIX.  and  cx. 

..  ft®  two  filths  in  succcKsion.  provided  the  parts  move  in  contrary  directions,  or,  in  other 

words  it  the  progress  of  one  part  be  amending,  and  the  other  descending;  but  in  this  ca.se  tiny  are  not  properly 

L  ^  twelfth  :  for  example,  it  one  of  the  parts  in  descendnig  should  sound  F  D,  aod 

the  other  ‘c  a’  in  rising,  t  is  the  fifth  of  F,  and  ‘a’  the  twelfth  of  D. 


5S4  .  .  “  U 

General  search  only  of  general  information,  and  not  a  professed 
Observa-  student  of  this  particular  science,  would  choose  to  rest 
tions  on.  g^tlgged. 

Harmonics.  thebry  of  musical  sound,  which  only  in  the  be¬ 

ginning  of  the  present  centui’y  was  ultimately  establish¬ 
ed  by  mathematical  demonstration,  is  no  other  than  that 
which  distinguished  the  ancient  tnusical  sect  who  fol¬ 
lowed  the  opinions  of  Pythagoras  on  that  subject. 

No  part  of  natural  philosophy  has  been  more  fruit¬ 
ful  of  hypothesis  than  that  of  which  musical  sound  is  the 
object.  The  musical  speculators  of  Greece  arranged 
themselves  into  a  great  number  of  sects,  the  chief  of 
whom  w'ere  the  Pythagoreans  and  the  Aristoxenians. 

Pythagoras  supposed  the  air  to  be  the  vehicle  of 
sound  j  and  the  agitation  of  that  element,  occasioned 
by  a  similar  agitation  in  the  parts  of  the  sounding  body, 
to  be  the  cause  of  it.  The  vibrations  of  a  string  or 
other  sonorous  body,  being  communicated  to  the  air, 

•  affected  the  auditory  nerves  with  the  sensation  of  sound  j 

and  this  sound,  he  argued,  was  acute  or  grave  in  pro¬ 
portion  as  the  vibrations  were  quick  or  slow. — He  dis¬ 
covered  by  experiment,  that  of  two  strings  equal  in 
every  thing  but  length,  the  shorter  made  tlie  quicker 
vibrations,  and  emitted  the  acutcr  sound  :  in  other 
words,  that  the  number  of  vibrations  made  in  the  same 
time  by  two  strings  of  different  lengths,  was  inversely 
as  those  lengths ;  that  is,  the  greater  the  length  the 
smaller  the  number  of  vibrations  in  any  given  time. 
Thus  sound,  considered  in  the  vibrations  that  cause  it, 
and  the  dimensions  of  the  vibrating  body,  eame  to  be 
reduced  to  quantity,  and  as  such  w'as  the  subject  of  cal¬ 
culation,  and  expressible  by  numbers. — For  instance, 
the  two  sounds  that  form  an  octave  could  be  expressed 
by  the  numbers  i  and  2,  which  would  represent  either 
the  number  of  vibrations  in  a  given  time,  or  the  length 
of  the  strings  j  and  would  mean  that  the  acuter  sound 
vibrates  twice,  while  the  graver  vibrates  once  ;  or  that 
the  string  producing  the  lower  sound  is  twice  the 
length  of  that  which  gives  the  higher.  If  the  vibra¬ 
tions  were  considered,  the  higher  sound  was  as  2,  the 
lower  as  i  j  the  reverse,  if  the  length  was  alluded  to. 
In  the  same  manner,  in  the  same  sense,  the  5th  would 
be  expressed  by  the  ratio  of'  2  to  3,  and  the  4th  by  that 
of  3  to  4. 

Arlstoxenes,  in  opposition  to  the  ealculatlons  of  Py¬ 
thagoras,  held  the  ear  to  be  the  sole  standard  of  musi¬ 
cal  proportions.  That  sense  he  accounted  sufficiently 
accurate  for  musical,  though  not  for  mathematical  pur¬ 
poses  •,  and  it  was  in  his  opinion  absurd  to  aim  at  an 
artificial  accuracy  in  gratifying  the  ear  beyond  its  own 
pow’er  of  distinction.  He,  therefore,  rejected  the  velo- 


>  I  C.  ,  Appendix. 

cities,  vibrations,  and  piopoi tions  of  Pythagoras,  as  General 
foreign  to  the  subject,  in  so  far  as  they  substituted  Observa- 
abstract  causes  in  the  room  of  cxpericuce,  and  made  **''*'® 
music  the  object  of  intellect  rather  than  of  sense.  Harmonica. 

Of  late,  however,  as  has  been  already  mentioned, 
the  opinions  of  Pythagoras  have  been  confirmed  by  ab¬ 
solute  demonstration  j  and  the  following  propositions,  in 
relation  to  musical  sound,  have  passed  from  conjecture 
to  certainty. 

Sound  is  generated  by-  the  vibrations  of  elastic  bodies, 
which  communicate  the  like  vibrations  to  the  air,  and 
these  again  the  like  to  our  organs  of  hearing.  This  is- 
evident,  because  sounding  bodies  communicate  tremors 
to  other  bodies  at  a  distance  from  then).  The  vibrating 
motion,  for  instance,  of  a  musical  string,  excites  motion 
in  others,  whose  tension  and  quantity  of  matter  dispose 
their  vibrations  to  keep  time  with  the  undulations  of  air 
propagated  from  it  (the  string  first  set  in  motion). 

If  the  vibrations  be  isochronous,  and  the  sound  musi¬ 
cal,  continuing  at  the  same  pitch,  it  is  said  to  be  acuter, 
sharper,  or  higher,  than  any  other  sound  whose  vibra¬ 
tions  arc  slower  j  and  graver,  flatter,  or  lower,  than 
any  other  whose  vibrations  are  quicker. — For  while  a 
musical  string  vibrates,  its  vibrations  become  quicker 
by  increasing  its  tension  or  diminishing  its  length;  its 
sound  at  the  same  time  will  be  more  acute  :  and,  on 
the  contraiy,  by  diminishing  its  tension  or  inci-easing 
its  length,  the  vibrations  will  become  slower  and  the 
sound  graver.  The  like  alteration  of  the  pitch  of  the 
sound  will  follow,  by  applying,  by  means  of  a  weijpit, 
an  equal  degi'ce  of  tension  to  a  thicker  or  heavier  and 
to  a  smaller  or  lighter  string,  both  of  the  same  length, 
as  In  the  snniller  string  the  mass  of  matter  to  be  moved 
by  the  same  force  Is  less. 

If  Several  strings,  how'ever,difl’erent  in  length,  density, 
and  tt  nsion,vibrate  altogether  in  equal  times,  their  sounds 
will  have  all  one  and  the  same  pitch,  however  they  may 
difl’er  in  loudness  or  other  qualities. — I'liey  are  called 
unisons.  The  vibrations  of  unisons  are  isochronous. 

The  vibrations  of  a  musical  string,  whether  wider  or 
narrower,  are  nearly  isochronous.  Otherwise,  while 
the  vibrations  decrease  in  bi’eadth  till  they  cease,  the 
pitch  of  the  sound  could  not  continue  the  same  (which 
we  [lercelve  by  experience  it  does),  unless  where  the 
first  vibrations  are  made  very  violently ;  in  which  case, 
the  sound  is  a  little  acuter  at  the  beginning  than  after¬ 
wards. 

Lastly,  The  word  vibratmi  is  understood  to  mean 
the  time  which  passes  between  the  departure  of  the  vi¬ 
brating  body  from  any  assigned  place  and  its  return  to 
the  same. 
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Music,  Glass-Music.  See  Haddtonica. 

Musimon.^  MUSIMON,  in  Natural  Histori/,  the  name  of  an 
'  *  animal  esteemed  a  specie^  of  sheep,  described  by  the 

ancients  as  common  in  Corsica,  Sardinia,  Barbary, 
and  the  north-east  parts  of  Asia.  It  has  been  doubted 
whether  the  animal  described  under  this  name  is  now 
any  where  to  be  found  in  the  world  ;  and  whether  it 
was  not  probably  a  spurious  breed  between  two  ani¬ 
mals  of  different  species,  perhaps  the  sheep  and  goat, 


which,  like  the  mule,  not  being  able  to  propagate  its  Musimoit. 
species,  the  production  of  them  may  have  been  disconti-  -y— -j 
nued. 

Buffon  supposes  it  to  be  the  sheep  In  a  wild  state  ; 
and  it  is  described  as  such  by  Mr  Pennant.  These 
animals  live  in  the  mountains,  and  run  wi  th  gixat 
swiftness  among  the  rocks.  Those  of  Kamtschatka 
are  so  strong,  that  10  men  can  scarce  hold  one  ;  and 
the  horns  aj-e  so  large  as  sometimes  to  weigh  30  pounds. 
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MuNiinon  iintl  so  cnpacious  that  young  fdxcs  often  shelter  them- 
II  selves  in  tho  hollow  of  such  as  by  accident  fall  oft  in 
Miifvulinan.tije  aeserts. 

*  INILlSlVUM  AunuM.  See  Chemistry,  N°  i8d6. 

MUSis,  a  veiy  strong  scented  substance,  found  in  a 
bag  under  the  belly  of  a  species  of  moschus.  See 
Moschus,  Mammalia  Index,  And  for  an  account 
of  the  nature  and  properties  of  musk,  see  Materia 
Medh'a  Index. 

Musk  Animal.  See  IMoscHus,  T 

MuskOv.  See  Bos,  S- Mammalia  J/ii/e.r. 

Musk  Rut  See  .Castor,  j 

MUSImE  r,  or  MusetUET,  properly  a  fire-arm  borne 
on  the  shoulder,  and  used  In  war;  to  be  fired  by  the 
application  of  a  lighted  match. 

The  length  of  the  barrel  is  fixed  to  three  feet  eight 
dnehes  from  the  nmzz,le  to  the  touch-pan,  and  its  bore 
is  to  be  such  as  may  receive  a  bullet  of  14  in  a  pound, 
and  Its  diameter  difters  not  above  one  50th  part  from 
•  .that  of  the  bullet. 

Muskets  were  anciently  borne  In'  the  field  by  the 
infantry,  and  were  used  in  England  so  lately  as  the  be¬ 
ginning  of  the  civil  wars.  At  present  they  are  little 
used,  except  in  the  defence  of  places ;  fusees  or  fire¬ 
locks  iiaving  taken  their  place  and  name. 

MUSKETOON,  a  kind  of  short  thick  musket, 
whose  bore  is  the  38th  part  of  its  length  ;  it  carries 
five  ounces  of  iron,  or  seven  and  a  half  of  lead,  with  an 
i^-qual  quantity  of  powder.  This  is  the  shortest  kind 
of  blunderbusses. 

MUSLIN,  a  fine  sort  of  cotton  cloth,  which  bears  a 
downy  knot  on  Its  surface.  There  are  several  sorts  of 
muslins  brought  from  tlie  East  Indies,  and  more  parti¬ 
cularly  from  Bengal ;  such  as  doreas,  betelles,  mulmuls, 
tanjeebs,  &c.  Muslin  is  now  manufactured  in  Britain, 

.  and  brought  to  very  great  perfection. 

MUSQUETOE.  SeeCtiLEX,  Entomology  Index. 

MUSSULMAN,  or  Musylm.an,  a  title  by  which 
the  Mahometans  distinguish  them-selves  ;  signifying,  m 
the  Turkish  language,  “  true  believer,  or  orthodox.” 
See  Mahometanism. 

In  Arabic,  the  word  Is  written  Mosle?n,  Mos/eman, 
or  Mosolman.  The  appellation  was  first  given  to  the 
Saracens,  as  is  observed  by  Leunclavius. — There  are 
two  kinds  of  Mussulmans,  very  averse  to  each  other; 
the  one  called  Sonnites,  and  the  other  Shiites. — The 
Sonnites  follow  the  interpretation  of  the  Alcoran 
given  by  Omar  ;  the  Shiites  are  tin?  followers  of  Alj. 
'i'lic  subjects  of  the  king  of  Persia  ai  e  Shiites ;  and 
those  of  the  grand  signior,  Sonnites.  See  Sonna,  and 
Vlcoran. 

According  to  some  authors  the  w'ord  Mussulman  sig¬ 
nifies  saved,  that  is,  predestinated ;  and  hence  the  Ma¬ 
hometans  give  themselves  the  appellation,  as  believ¬ 
ing  they  are  all  predestinated  to  salvation. — Marti- 
niiis  is  more  particular  as  to  the  origin  of  the  name.; 
which  lie  derives  from  tlie  Arabic  abOD  nnisuleni, 

“  saved,  snatched  out  of  danger;”  the  Mahometans, 
he  observes,  establishing  their  religion  by  fire  and 
sword,  massacred  all  those  who  would  not  embrace  it, 
and  granted  life  to  all  that  did,  calling  them  Mussut- 
mans,  (j.  d.  erepti  e  pcvicuh ;  whence  the  word,  in 
course  of  time,  became  the  distinguishing  title  of  all 
I  hose  of  that  sect,  who  have  affixed  to  it  tlie  significa¬ 
tion  of  true  believers. 
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IMUST,  Mr  STUM,  sweet  wine  newly  pressed  froin  yfu-uibrnu. 
the  grape  ;  or  the  new  liquor  pressed  i’rom  the  fruit  he-  |1 
fore  it  is  fermented.  See  M"ine.  .MuiiUtion. 

MUSTAKD.  See  Sinati,  Botany  Index.  n.— — y— — > 

MusT.tRD  Seed.  For  an  account  of  its  medical  qua¬ 
lities,  see  Materia  Medica  Inde.v. 

MUSTELA,  the  Otter  and  M  easel  y  a  genus 
of  quadrupeds  of  the  order  of  ferue.  See  M.\mmai.i.\ 

Index.  ^ 

MUSTER,  in  a  military  sense,  a  review  of  troops 
under  arms,  to  see  if  they  be  complete  and  in  good 
order ;  to  take  an  account  of  their  numbers,  the  con¬ 
dition  they  are  in,  viewing  their  arms  and  accoutre¬ 
ments,  &c. 

MusTER-Maeter-general,  or  Commissary-general  of- 
the  Musters ;  one  who  takes  account  of  every  regi¬ 
ment,  their  number,  horses,  arms.  Sic.  reviews  them, 
sees  the  horses  be  well  mounted,  and  all  the  men  well 
armed  and  accoutred,  &c. 

Muster-RoUs,  lists  of  soldiers  In  each  company, 
tioop,  or  regiment,  by  which  they  are  paid,  and  the 
strength  of  the  army  is  known. 

MUTABILITY  is  opposed  to  immutability.  See 
Immutability. 

MUTATION,  the  act  of  changing,  or  sometiraes 
the  change  itself. 

Mutation,  in  the  ancient  music.  Is  applied  to  the 
changes  or  alterations  that  happen  in  the -order  of  the 
sounds  whicli  compose  the  melody. 

MUTATIONES,  among  the  Romans,  post  stages 
.or  places  where  the  public  couriers  were  supplied  with 
fresli  horses. — The  mutatiojus  wel'e  whollv  designed 
for  the  use  of  these  couriers,  mr  rnessengers  of  state  ;  in 
.which  respect  they  difi'er  from  mansiones. 

MUTCHKIN,  a  liquid  measure  used  In  Scotland; 
it  contains  four  gills,  and  is  the  fourth  part  of  a  Scotch 
pint. 

MUTE;  In  a  general  sense,  signifies  a  person  that 
cannot  speak,  or  has  not  the. use  of  speech. 

Mute,  in  Law,  a  person  that  .stands  dumb  or  speech¬ 
less  when  he  ought  to  answer,  or  to  plead.  See  Ar-  ^ 
RAIGNMENT. 

Mute,  in  G rammar,,  a  letter  which  yields  no  souml 
without  the  addition  of  a  vowel.  The  simple  conso¬ 
nants  are  distinguished  into  mutes  and  liquids,  or 
semivowels.  See  the  articles  Consonant,  Liquid, 

&c. 

1  he  mutes  in  the  (ireek  alphabet  are  nine,  tliree  of 
which,  viz.  x,  *,  r,  are  termed  tenues  ;  three  fi,  y,  J, 
termed  medice ;  and  three  <p,  9,  termed  aspiratev. 

See  the  article  Aspirate,  &c. 

The  mutes  of  the  Latin  alphabet  are  also  nine,  viz. 

B,  C,  I),  G,  I,  K,  P,  q,  T, 

MU'TILATION,  the  retrenching  or  cutting  away 
any  member  of  the  body. 

This  word  is  also  extended  to  statues  and  building.^, 
wlitre  any  part  is  wanting,  or  the  projecture  of  any 
member,  as  a  cornice  or  an  impost,  is  broken  oft'.  It 
is  sometimes  also  used  in  a  more  immediate  manner 
for  castration  :  (See  Castr.vhon  and  Eunuch).  The 
practice  of  this  sort  of  mutilation  is  of  various  kinds: 
the  Hottentots  are  said  to  cut  away  one  testicle  from 
their  children  upon  supjHisition  that  they  arc  tliercby 
made  lighter  and  more  active  for  running.  In  other 
countries,  poor  people  completely  mutilate  llicir  boys, 
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Mutilation  to  prevent  the  misery  and  want  which  would  attend 
it  their  olFspnng.  Those  who  have  nothing  in  view  but 
Muiina,  improvement  of  a  vain  talent,  or  the  formation  of 

'  "  '  a  voice  which  disfigures  nature,  as  was  the  case  for¬ 

merly  in  Italy,  are  contented  with  cutting  away  the 
testicles.  But  in  some  countries  of  Asia,  especially 
among  the  Turks,  and  in  a  part  of  Africa,  those  \idiom 
jealousy  inspires  with  distrust  would  not  think  their  wives 
safe  in  the  custody  of  such  eunuchs  :  They  employ  no 
slaves  in  their  seraglios  who  have  not  been  deprived  of 
all  the  external  parts  of  generation. 

Amputation  is  not  the  only  means  of  accomplishing 
this  end.  Formerly,  the  growth  of  the  testicles  was 
prevented,  and  their  organization  destroyed  by  simple 
rubbing,  while  the  child  was  put  into  a  warm  bath 
made  of  a  necoclion  of  plants.  Some  pretend  that  by 
this  species  of  castration  the  life  is  in  no  danger.  Am¬ 
putation  of  the  testicles  is  not  attended  with  much 
danger  ;  but  complete  amputation  of  the  external  parts 
of  generation  is  often  fatal.  This  operation  can  only 
be  performed  on  children  from  seven  to  ten  years  of 
age.  Eunuchs  of  this  kind,  owing  to  the  danger  at¬ 
tending  the  operation,  cost  in  Turkey  five  or  six  times 
more  than  others,  Chardin  relates,  that  this  operation 
is  so  painful  and  dangerous  after  1 5  years  of  age,  that 
hardly  a  fourth  part  of  those  by  whom  it  is  undergone 
escape  with  life,  Pietro  della  Valle,  on  the  contrary, 
informs  us,  that  in  Persia  those  who  suffer  this  cruel  and 
dangerous  operation  as  a  punishment  for  rapes  and  other 
crimes  of  this  kind,  are  easily  cured  though  far  ad- 
^  vanced  in  life  j  and  that  notliing  but  aslics  is  applied  to 

the  wound. 

There  are  eunuchs  at  Constantinople,  tliroughout 
all  Turkey,  and  in  Persia,  of  a  gray  complexion  :  they 
come  for  the  most  part  from  the  kingdom  of  Gol- 
.  conda,  the  peninsula  on  this  side  the  Cuinges,  the  king¬ 
doms  of  Assan,  Aracan,  Pegu,  and  Malabar.  Those 
from  the  gulf  of  Bengal  are  of  an  olive  colour.  There 
are  some  white  eunuchs  who  come  IVom  Georgia  and 
Circassia,  bnt  tlieir  number  is  small.  The  black  eu¬ 
nuchs  come  from  Africa,  and  especially  from  Ethiopia. 
These,  in  proportion  to  their  horrible  appearance,  are 
the  more  esteemed  and  cost  dearer.  It  appears  that 
a  veiy  considerable  trade  is  carried  on  in  this  species  of 
men  ;  for  Tavernier  informs  us,  that  when  he  was  in 
the  kingdom  of  Golconda,  in  the  year  1657,  22,000 
eunuchs  were  made  it  it.  In  that  counti'y  they  are 
sold  at  the  fairs. 

The  object  of  improving  the  voice  by  means  of  this 
species  of  mutilation,  it  is  said,  ol'ten  fails  j  for  of  2000 
victims  to  the  luxury  and  extravagant  caprices  of  the 
art,  hardlv  three  are  found  who  unite  good  talents  with 
good  organs.  The  other  languishing  and  Inactive 
wretches  are,  in  some  measure,  outcasts  from  both  sexes, 
and  paralytic  members  in  the  community.  But  let  us 
pay  the  tribute  which  is  due  to  that  .virtuous  pontiff 
Pope  Clement  VIII.  who,  listening  to  the  voice  of 
modesty  and  humanity,  proscribed  and  abolished  this 
detestable  and  infamous  practice.  Mutilation,  he 
declared  was  the  most  abominable  and  disgraceful  of 
crimes. 

AIUTILLA,  a  genus  of  insects  belonging  to  the  or¬ 
der  of  hymenoptera.  See  Entomoj.OGY  Lnde.r. 

MUTIXA,  in  Ancient  Geography,  a  noble  city  of  the 
Cispadana,  made  a  Roman  colony  in  the  same  year  with 
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Parma,  situated  between  the  rivers  Gabellus  and  Scul-  jiutina 
teuna,  on  the  Via  TEmilia.  Here  D.  Brutus  being  be-  j] 
sieged  by  Antony,  was  relieved  by  the  consuls  Hirtius  Muiius. 
and  Pansa.  The  Greeks  called  it  Mutine ;  except  Po- 
lybius,  in  whom  It  is  Motine  ;  and  in  Ptolemy  Mutina, 
after  the  Roman  manner. — Now  Modena,  a  city  of 
Lombardy,  and  capital  of  a  cognominal  ducliy.  E. 

Long.  II.  20.  N.  Lat.  44  45. 

MUTINY,  in  a  military  sense,  to  rise  against  autho¬ 
rity. — “  Any  otficer  or  soldier  who  sliall  presume  to  use 
traiterous  or  disrespectful  words  against  the  sacred  per¬ 
son  of  his  majesty,  or  of  the  royal  family,  is  guilty 
of  mutiny. 

“  Any  officer  or  soldier  who  shall  behave  himself 
with  contempt  or  disrespect  towards  the  general  or 
other  commander  in  chief  of  our  forces,  or  shall  speak 
words  tending  to  their  hurt  or  dishonour.  Is  guilty  of 
mutiny. 

“  Any  officer  or  soldier  who  shall  begin,  excite,  cause, 
or  join  in,  any  mutiny  or  sedition,  in  the  troop,  com¬ 
pany,  or  regiment,  to  which  lie  belongs,  or  in  any  other 
troop  or  company  in  our  service,  or  in  any  party,  post, 
detachment,  or  guard,  on  any  pretence  whatsoever,  is 
guilty  of  mutiny. 

“  Any  officer  or  soldier  who,  being  present  at  any 
mutiny  or  sedition,  does  not  use  his  utmost  endeavours 
to  suppress  the  same,  or.  coming  to  the  knowledge  of 
any  mutiny,  or  intended  mutiny,  does  not  witliout  de- 
lay  give  information  to  his  commanding  officer,  is  guilty 
of  mutiny. 

“  Any  officer  or  soldier,  who  shall  strike  bis  superior 
officer,  or  draw,  or  offer  to  draw,  or  shall  lift  up  any 
weapon,  or  offer  anv  violence  against  him,  being  in  the 
execution  of  his  office,  on  any  pretence  whatsoever,  or 
shall  disobey  any  lawful  command  of  his  superior  officer, 
is  guilty  of  mutiny.” 

Mutisy  Act.  See  Militahy  State. 

MUTIUS,  Caius,  surnamed  Codrns,  and  afterwards 
Scitvola,  was  one  of  the  illustrious  Roman  family  of  the 
Mutii,  and  rendered  his  name  famous  in  the  war  be¬ 
tween  Porsenna  king  of  Tuscany  and  the  Romans. 

That  prince  resolving  to  restore  the  family  of  Tarquin 
the  Proud,  went  to  besiege  Rome  J07  B.  C.  Mutius 
resolved  to  sacrifice  himself  for  the  saftey  of  his  coun¬ 
try  •,  and  boldly  entering  the  enemy’s  camp,  killed 
Porsenna’s  secretaiy,  whom  he  took  for  Porsenna  him¬ 
self.  Being  seized  and  brought  before  Porsenna,  he 
told  him  boldly,  that  30O  young  men  like  himself  had 
sworn  to  murder  him  j  but  since  this  hand  has  missed 
thee,  continued  he,  it  must  he  punished ;  then  putting 
his  right  hand  on  the  burning  coals,  lie  let  it  burn 
with  such  constancy  as  astonished  the  beholders.  The 
king,  amazed  at  the  intrepidity  of  this  young  Roman, 
ordered  that  he  should  have  his  freedom  and  return  to 
Rome,  and  soon  after  concluded  a  peace  with  the  Ro- 
nian.->.  From  this  action  Mutius  obtained  the  surname 
of  Sccevola,  “  or  left-handed,”  which  was  enjoyed  by 
his  family. 

Mutius  Scervola,  Q.  surnamed  the  Augur,  was  an 
excellent  civilian,  and  instructed  Cicero  in  the  laws. 

He  was  made  prietor  in  A.sia  j  was  aftei  ward.s  consul, 
and  performed  very  important  services  for  the  re¬ 
public. 

He  ought  not  to  be  confounded  with  Cluiutus  Mu¬ 
tius  Scavola,  another  excellent  civilian,  who  was  prae¬ 
tor 
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Mulius  tor  In  Asia,  tribune  of  the  people,  and  at  length  con- 
11  sul,  95  B.  C.  He  gos'erned  Asia  with  such  prudence 
Mycenaf.  j  equity,  that  his  example  was  proposed  to  the  go- 
'  '  vernorS  who  were  sent  into  the  provinces.  Cicero  says, 
“  that  he  was  the  most  eloquent  orator  of  all  the  ci¬ 
vilians,  and  the  most  able  civilian  of  all  the  oratoi's.” 
He  was  assassinated  in  the  temple  of  Vesta,  during  the 
wars  of  iMarius  and  Sylla,  82  B.  C. 

MUTTON,  the  common  name  of  the  flesh  of  a 
sheep  after  the  animal  has  been  killed.  Mutton  has 
been  commonly  preferred  to  all  the  fleshes  of  quadru¬ 
peds.  And  indeed,  besides  its  being  more  perfect,  it 
has  the  advantage  over  them  of  being  more  generally 
suited  to  different  climates  :  whereas  beef,  e.  g.  re¬ 
quires  a  vei-y  nice  intermediate  state,  which  it  seems 
to  enjoy  chiefly  in  England  ;  for  although  Scotland 
supplies  what  are  reckoned  the  best  cattle,  it  is  in  the 
rich  English  pastures  that  they  are  brought  to  perfec¬ 
tion.  Now  the  sheep  can  be  brought  almost  to  the 
same  perfection  in  this  bleak  northern  region  as  in  the 
southern  counti’ies. 

MUTUAL,  a  relative  term,  denoting  something 
that  is  reciprocal  between  two  or  more  persons. 

Thus  we  say,  mutual  assistance,  mutual  aversion,  &c. 
There  are  mutual  or  reciprocal  duties,  offices,  &c.  be¬ 
tween  superiors  and  inferiors  ;  as  the  king  and  his  sub¬ 
jects,  the  master  and  his  servants,  &c. 

Vaugelas  makes  a  distinction  between  mutual  and 
reciprocal :  mutual,  according  to  him,  is  understood  of 
what  is  between  two  only  j  and  reciprocal,  of  what  is 
between  more  than  two  :  but  this  distinction  is  little 
regarded  in  common  use. 

MUTULE,  in  Architecture,  a  kind  of  square  mo- 
dilllon  set  under  the  cornice  of  the  Doric  order. 

MUTUNUS,  or  Mutinos,  in  Fabulous  History,  a 
deity  among  the  Romans,  similar  to  the  Priapus  of  the 
Greeks. 

MUZZLE  of  a  Gon  or  Mortar,  the  extremity  at 
which  the  powder  and  ball  is  put  in  j  and  hence  the 
muzzle  ring  is  the  metalline  circle  or  moulding  that 
surrounds  the  mouth  of  the  piece. 

MYA,  the  Gaper  j  a  genus  of  shell  fish.  See  CoN- 
CHOT.OGY  Index. 

MYAGRUM,  Gold  of  Pleasure,  a  genus  of 
plants,  belonging  to  the  tetradynamia  class  ;  and  in  the 
natural  method  ranking  under  the  39th  order,  Siliijuo- 
see.  See  Botany  Index. 

MYCALE,  a  city  and  mountain  of  Caria  ;  also  a 
promontory  of  Asia  opposite  Samos,  celebrated  for  a 
I)attle  which  was  fought  there  between  the  Greeks  and 
Persians  about  the  year  of  Rome  275-  The  Persians 
were  about  1 00,030  men,  who  had  just  returned  from 
the  unsuccessful  expedition  of  Xerxes  in  Greece. — 
They  had  drawn  their  ships  to  the  shore,  and  fortified 
themselves  stronglv,  as  if  determined  to  support  a  siege. 
They  sufl’ered  the  Greeks  to  disembark  from  their  fleet 
svithout  the  least  molestation,  and  were  soon  ol>liged  to 
give  way  before  the  cool  and  resolute  intrepidity  ot  an 
inferior  number  of  men.  The  Greeks  obtained  com¬ 
plete  victory,  slaughtered  some  thousands  of  the  enemy, 
buriH-d  their  camj),  and  sailed  back  to  Samos  with  an 
immense  booty,  in  which  were  70  chests  of  money. 

iNfYCEN.E,  in  Ancient  Geography, -.i  town  of  Ar- 
golis,  in  I’clopomiesus.  'I'lie  kingdom  of  the  Arrives 
was  divided  into  two  portions  by  .^crisius  and  his  bro¬ 


ther  Proetus.  Argos  and  iMycena:  were  their  capitals. 
— These,  as  belonging  to  the  same  family,  and  distant 
only  about  50  stadia  or  six  miles  and  a  quarter  from 
each  otlicr,  had  one  tutelary  deity,  Juno,  and  were 
jointly  propiietors  of  her  temple,  the  Herseum,  which 
was  near  Mvccnae.  It  was  here  that  Agamemnon 
reigned.  He  enlarged  his  dominions  by  his  \alour  and 
good  fortune,  and  possessed,  besides  Ivlytena;,  the  le¬ 
gion  about  Corinth  and  Sicyon,  and  that  called  after¬ 
words  Acha;a.  On  his  return  from  Tioy,  he  was  slain 
with  Ills  companions  at  a  banquet.  Mycenm  then  de¬ 
clined  :  and  under  the  Heraclidae  was  made  subject  to 
Argos.  (See  Argos  and  Argeia.)  'J'he  Myccnaans 
sending  80  men,  partook  wiiii  the  Lacedaemonians  in 
the  glory  acquired  at  'I'liermopylae.  The  jealousy  of 
the  Argives  produced  the  destruction  of  their  city, 
which  was  abandoned  after  a  siege,  and  laid  waste  in 
the  fii'st  year  of  the  78th  Olympiad,  or  466  years  be¬ 
fore  Christ.  Some  part  of  the  wall  remained  in  the 
second  century,  with  a  gate  on  which  were  lions,  a 
fountain,  the  subterraneous  edifices  where  Atreus  and 
his  sons  had  deposited  their  treasures,  and,  among  other 
sepulchral  monuments,  one-  of  Agamemnon,  and  one  of 
his  fellow  soldiers  and  suflerers. 

MYCONE,  an  island  of  the  Archipelago,  situated 
in  E.  Long.  25.  51.  N.  Lat.  37.  28.  It  is  about  36 
miles  in  circuit,  and  has  a  town  of  the  same  name, 
containing  about  3000  inhabitants.  The  people  of 
this  island  are  said  to  be  the  best  sailors  in  the  Archi¬ 
pelago,  and  have  about  150  vessels  of  different  sizes. 
The  island  yields  a  sufticienb quantity  of  barley  for  the 
Inhabitants,  and  produces  abundance  of  figs,  and  some 
olives  ;  but  there  is  a  scarcity  of  water,  especially  in 
summer,  there  being  but  one  well  in  the  island. — 
There,  are  a  great  number  of  churches  and  chapels, 
with  some  monasteries. 

MA^CONUS,  in  Ancient  Geography,  one  of  the 
islands  called  Cyclades,  near  Delos,  under  which  the 
last  of  the  Centaurs  slain  by  Hercules  are  feigned  to  lie 
buried.  Hence  the  proverb.  Omnia  sub  unam  Alyconum 
congerere,  applied  to  an  injudicious  or  unnatural  far¬ 
rago.  Myconii,  the  people,  noted  for  baldness.  Hence 
Myconius,  a  bald  person.  According  to  Strabo,  the 
inhabitants  became  bald  at  the  age  of  20  or  25  ;  and 
Pliny  says  that  the  children  were  always  born  without 
hair.  The  island  was  poor,  and  the  inhabitants  very- 
avaricious  •,  whence  Archilochus  reproached  a  certain 
Pericles,  that  he  came  to  a  feast  like  a  Myconian;  that 
is  witliout  previous  invitation.  Now  called  Mycone, 
which  see. 

MAXTERIA,  the  Jabiru,  a  genus  of  birds  be¬ 
longing  to  the  order  of  grallx.  See  ORNITHOLOGY 
Inde.v. 

MA  GDONIA,  in  Ancient  Gcfjgr'aphy,  a  district  of 
Macedonia,  to  the  noftli  of  the  Sinus  Thermalcus,  and 
east  of  the  river  Axliis,  which  separates  it  from  Bot- 
tieis,  and  west  of  tlie  river  Strymon  (Pliny).  Also  a 
di^t^ict  of  Mesopotamia,  which  look  its  name  from  that 
of  ^Macedonia,  running  along  the  Euphrates,  from 
Zeugma  down  to  'I'liapsacus,  extending  a  great  way 
east,  because  Nisibis  was  reckoned  to  it. 

MYGINDA,  a  genu-s  of  jilants  belonging  to  the 
titiandria  class  ;  and  in  the  natural  method  ranking 
with  those  of  which  the  order  is  doubtful.  See  Botany 
l/idt.v. 
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Myiagnis  MYIAGllUS  PEL'S,  in  the  luntlitn  nivtliologv, 
Mvlasa  3.  name  given  sometimes  toJispiter,  and  sometimes  to 
Hercules,  on  occasion  of  tlieir  being  sacrificed  to  for 
the  driving  away  the  vast  numbers  of  flies  wliich  in¬ 
fested  the  sacrifices  on  certain  public  occasions.  The, 
word  is  usually  spelt  Mijagrus  ;  but  this  must  be  an 
error,  as  this  word  does  not  express  the  fly-dcstrrujcr, 
but  the  mouse-destroyer  -,  and  v.  e  have  it  sufficiently  testi¬ 
fied  by  the  ancients,  tliat  flies  were  the  only  crea¬ 
tures  against  whom  this  deity  was  invoked.  Pliny 
calls  this  deity  -AsoMytodes ;  and  tells  us  that  the  flies 
which  usejd  to  pester  the  Olympic  rites  went  away  in 
whole  clouds  on  the  sacrificing  a  Inill  to  this  god.  'We 
find  in  Athenaeus  also,  that  this  sacrificing  to  the  god 
of  flies  at  the  Olympic  games  was  a  constant  custom. 
Some  distinguish  these  two  deities,  and  tell  us  that  the 
latter  or  IMyiodes,  used  to  visit  the  nations  in  veil' 
geance,  with  a  vast  multitude  of  flies  ;  and  that,  on 
paying  him  the,  due  honours  of  a  sacrifice,  they  all 
went  away  again  5  and. this  seems  to  agree  with  what 
Pliny  tells  us  in  some  places. 

■  At  the  time  of  the  Olympic  games,  Jupiter  was 
worshipped  under  tlie  name  of  Apornyos  or  Myiagrus 
lAeus,  to  supplicate  the  destruction  ot  those  troublesome 
creatures.  Jhls  happened  only  once  in  many  years, 
when  the  sacrifices  were  performed  there  j  but  the 
Elians  worshipped  him  continually  under  this  name,  to 
deprecate  the  vengeance  of  lieaven,  which  usually  sent, 
as  they  expressed ,, it,  an  army  of -flies  and  other  insects, 
toward  the  latter  end  of  the  suinmeivthat  infested  the 
whole  country  with  sickness  and  pestilence. 

MAIOOES  DELS,  in  the  heathen  mythology,  a 
name  sometimes  given  to  Hercules,  but  more  frequent¬ 
ly  to  Jupiter,  to  wlioni  a  bull  was  sacrificed,  In  order 
to  make  him  propitious  -  in  -driving  away  the  flies  that 
infested  the  Olympic  games. 

MALyE,  \Ki  Ancient  Geogi'aphijyn.  Greek  city  situa¬ 
ted  on  an  isthmus  of  a  cognominal  peninsula,  on  the 
north-east  side  ol  the  island.  Alyloei^  or  ^Jylerrses,  the 
people.  A.  town  built  b^  those  of  Zancle  (Strabo). 
Alyheus,  the  ^ithet,  as  Mylceus  Campus,  mentioned 
by  Polybius.  ^Jow  called  a  port  town  of 

Sicily,  in  the  Yal  dl  Demoua.  .  E.  Long.  1 5.  5.  N. 
Lat.  38.  36. 

^IYLASA,  or  Mylass.\,  in  Ancient  Qeogt'aphy,  a 
noble  city  of  Caria  in  Asia  Minor,  situated  about  tliree 
leagues  from  the  Sinus  Ceramicus.  It  was  the  capital 
of  Hecatomnus  king, of  Caria,  and  father  of  Mausolus. 
Pliny  speaks  of  Menander  king  of  Cana,  and  says  that 
the  Rhodians  preserved  with  the  greatest  care  his  por- 
diait  painted  byApelles :  but  it  was  not  in  honour  of 
tins  Menander  that  a  Corinthian  pillar  was  erected  at 
Mylasa,  which  still  exists,  and  on  which  is  to  be  seen 
the  following  inscription  :  “  The  people  erected  this 
pillar  m  honour  of  Menander,  the  son  of  Uliades,  and 
grandson  of  Euthydemus,  the  benefactor  of  his  country, 
and  whose  ancestor^  -rendered  it  great  services  also.” 
Euthydemus,  the  grandfather  of  this  Menander,  lived 
an  the  time  of  Julius  Caesar  and  Augustus.  Caria  was 
taken  by  Mithridates,  and  afterwards  by  Labienus, 
whose  father  had  been  one  of  Caesar’s  generals.  Hy- 
brias,  whose  eloquence  and  valour  deservedly  entitled 
him  to  a  distinguished  rank  among  his  countrymen,  in 
vam  encouraged  them  to  make  a  most  obstinate  defence 
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while  it  was  besieged  by  the  lattc-f.  lie  himself  was 
obliged  to  yield  to  necessity,  and  to  take  refuge  at 
Rhodes  :  hut  scarcely  had  the  conqueror  quitted  the 
city,  when  Hybrias  returned,  and  restored  libe.tv  to 
his  country. — Not  content  with  rendering  it  this  "ser¬ 
vice,  he  also  destroyed  the  power- of  a  dangevous  tit,i- 
•wen,  whose  riches  and  talents  rendered  hini  a  necessai  v 
evil.  Euthydemus,  often  banished,  and  as  often  re¬ 
called,  always  loo  powerful  in  a  state  the  independence 
t)f  which  he  threatened,  saw  bis  ambition  checked  bv 
the  zeal  and  activity  of  Hybrias.  The  Romans  Icfi  to 
Mylasa  that  liberty  of  wliicli  it  rendered  itself  so  worfliv, 
by  tlie  great  efibrts  lt  miKle  to  preserve  it.  Pliny  calls 
it  Mylasa'libera.  -Strabo  Informs  us,  that  it-was  one  of 
the  most  magnificent  cities  of  antiquity,  and  one  of 
those,  tlie  temples,  porticoes,  and  other  puhfic  monu¬ 
ments  of  which  were  highly  admired.  A  qiiariT-of 
Avhite  maible  in  the  neighhourhood  fnrni-hcd  it  with 

abundance  of  materials  for  erecting  theise  edifices. _ _ 

The  IMylasians  liad  two  temples  dedicated  to  Jupiiir, 
one-situated  in  tlie  city,  which  was  named  O.wgo,  and 
anoflier  built  -on  a  mountain,  at  the  distance  of  60 
leagues.  Tlie  latter  was  dedicated  to  Jupiter  Stratius, 
Jupiter  the  'Warrior.  His  state,  which  was  very  an¬ 
cient,  inspired  great  veneration)  people,  came  from  all 
quarters  to  implore  his  jiroteetion  ;  and  for  tljc  greater 
accommodation  ot  hjs  votaries  a  paved  way  was  con¬ 
structed  which  reacli(-d  from  Mylasa  to  this  veiiei-able 
fabric.  This  city  is  now  called  Slelasso,  and,  according 
to  Hr  Cliandlcr,  Is  still  a  large  place. — J'ht  liouscs  are 
numerous,  hut  chiefly  of  plaster,  and  mean,  with  trees 
interspersed.  Hie  air  is  accounted  bad)  and  scorpions 
abound  as  anciently,  entering  often  at  the  doors  and 
ivindows,  and  lurking  in  the  rooms.  Tlie  plain  is  sur¬ 
rounded  by  lofty  mountains,  and  cultivated.  Round 
the  towns  are  ranges  ot  broken  colunens,  tlie  remnants 
of  porticoes,  now  with  rubbish  bounding  the  vincyariU. 
A  large  portion  of  the  plain  is  covered  with  scattered 
fragments,  and  with  piers  of  ordinary  aqueducts  )  besides 
inscriptions,  mostly  rained  and  illegible.  Some  altars 
dedicated  to  Hecatomnus  have  been  discovered.  Of 
all  the  ancient  temples  which  formerly  ornamented  this 
'  city,  one  only  escaped  the  power  of  time,  the  blind 
■zeal  of  the  early  Christians,  and  the  barbarous  sujK-r- 
stition  of  the  Malioinetans.  This  monument  was  dedica¬ 
ted  to  Augustus  and  the  divinity  of  Rome.  When  Po- 
cocke  visited  Melasso,  it  was  perfect  and  entire  )  but 
at  present  no  traces  ot  it  remain,  except  a  few  frag¬ 
ments,  which  have  been  employed  to  construct  a  Turk¬ 
ish  mosque. 

MYLOGLOSSUM,  in  Anatomy,  See  An.\tomv, 
’Table  of  the  Muscles. 

MYLOHYOIHfiEUS.  Ibid. 

MA  OLOGY,  ( formed  of  f^vt,  fcvti,  “  a  muscle,”  and 
/«yey,  “  discourse”),  in  anatomy,  a  description  of  the 
muscles)  or  the  knowledge  of  what  relates  to  tju- 
muscles  of  the  human  body.  Ibid. 

MYOMANCY,  a  kind  of  divination,  or  method  of 
foretelling  future  events  by  means  of  mice. 

Some  authors  bold  myomancy  to  be  one  of  the  most 
ancient  kinds  of  divination  ;  and  think  it  is  on  tbi^ 
account  that  Isaiah,  Ixvi.  17.  reckons  mice  among  the 
abominable  things  of  the  Idolaters.  But,  beside  that, 
it  is  not  certain  that  the  Hebrew  word  jaas  used  by 
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Tyomancy  the  prophet  Kigiilfies  a  mouse,  it  is  evident  it  is  not  the 
II  divination  by  that  animal,  be  it  what  it  will,  that  is 
Myrisdca.^  spoken  of,  but  the  eating  it. 

MYOPIA,  Short-sightedness  ;  a  species  of  vi¬ 
sion  wherein  objects  are  seen  only  at  small  distances. 
See  Medicine,  N°  361. 

MYOSOTIS,  Scorpion-grass-,  a  genus  of  plants 
.  belonging  to  the  pentandria  class,  and  In  the  natural 
method  ranking  under  the  41st  order,  Aspenjblice.  See 
Botany  Index. 

MYOSOUUS,  a  genus  of  plants  belonging  to  the 
pentandria  class,  and  in  the  natural  method  ranking 
under  the  26th  order,  MultistliqUif.  See  Botany  In¬ 
dex. 

MYOXUS,  the  Dormouse,  a  genus  of  quadrupeds 
belonging  to  the  order  of  glires.  See  Mammalia  In¬ 
dex. 

MYRIAD,  a  term  sometimes  used  to  denote  ten 
thousand. 

MYRICA,  Gale,  or  Sweet-willow,  a  genus  of 
plants  belonging  to  the  dioecia  class,  and  in  the  natural 
method  ranking  under  the  5th  order,  Amcntacece.  See 
Botany  Index. 

MYRIOPHYLLUM,  a  genus  of  plants  belonging 
to  the  monoEcia  class,  and  in  the  natural  method  rank¬ 
ing  under  the  i^tli  ordei'j  Inundatce.  See  Botany 
Inde.T. 

MYRISTICA,  the  Nutmeg-tree,  in  Botany,  a 

genus  of  plants  belonging  to  the  class  dicecia,  and  or¬ 
der  syngenesia,  and  of  the  natural  order,  Lauri.  The 
description  of  this  genus  having  been  omitted  in  its  pro¬ 
per  place  under  Botany,  we  sh-all  here  Introduce  a 
short  account  of  it. — The  male  calyx  is  monophyllous, 
strong,  and  parted  into  three  lacini^  of  an  oval  shape, 
and  ending  in  a  point:  it  has  no  corolla.  In  the  mid¬ 
dle  of  the  receptacle  rises  a  column  of  the  height  of  the 
calyx,  to  the  upper  part  of  ^vhich  the  anthcrae  are  at¬ 
tached.  They  vary  in  number  from  three  to  twelve 
or  thirteen. — The  female  calyx  and  corolla  as  in  the 
male,  on  a  distinct  tree.  The  germen  of  an  oval 
shape  j  the  style  short,  with  a  bifid  stigma,  the  laei- 
nii  of  which  are  oval  and  spreading. — The  fruit  is  of 
that  sort  called  drupa.  It  is  fleshy,  roundish,  some¬ 
times  unilocular,  sometimes  bivalved,  and  bursts  when 
ripe  at  the  side.  The  seed  is  enveloped  with  a  fleshy 
and  fatty  membranous  substance  which  divides  Into 
filaments  (this,  in  one  of  the  species,  is  the  mace  of 
the  shops).  The  seed  or  nutmeg  is  round  or  oval 
shaped,  unilocular,  and  contains  a  small  kernel,  varie¬ 
gated  on  the  surface  by  the  fibres  running  In  the  form 
of  a  screw. 

Speeies. — There  are  five  species  of  this  genus  ac¬ 
cording  to  some  authors  ;  but  several  of  these  being 
only  varieties,  may  he  reduced  into  three,  viz. 

1.  Myristica  fatua,  or  wild  nutmeg:  this  grows  in 
Tobago,  and  rises  to  the  height  of  an  apple-tree  -,  has 
oblong,  lanceolatcd,  downy  leaves,  and  hairy  fruit  : — 
the  nutmeg  pf  which  is  aromatic,  but  when  given  in- 
wardly  is  narcotic,  and  occasions  drunkenness,  delirium, 
and  madness,  for  a  time. 

2.  The  myristica  sebifera,  {J'iro/a  Seinfera  Aiihht, 
page  934.  tab.  345.)  a  tree  frequent  in  Guiana,  rising 
to  40  or  even  to  60  feet  high  ;  on  wounding  the  trunk 
of  which,  a  thick,  acrid,  red  juice  runs  out.  Aublet 
says  nothing  of  the  nutmegs  being  aromatic  ;  he  only 


observes,  that  a  yellow  fat  is  obtained  from  them,  which  Myrisirca. 
serves  many  economical  and  medical  purposes,  and  that 
the  natives  make  candles  of  it. 

3.  The  myristica  moschata,  or  nutmeg,  rises  to  the 
height  of  30  feel,  producing  numerous  branches;  the 
bark  of  the  trunk  is  of  a  reddish  brown,  but  that  of  the 
young  branches  is  of  a  bright  green  colour ;  the  leaves  ■ 
are  nearly  elliptical,  pointed,  undulated,  obliquely' 
nerved,  on ‘.the  upper  side  of  a  bright  green,  on  the 
under  whitish,  and  stand  alternately  upon  footstalks  ; 
the  flowers  are  small,  and  hang  upon  slender  pedun¬ 
cles,  proceeding  from  the  axillae  of  the  leaves:  they  are 
both  male  and  female  upon  separate  trees. 

M.  Schwartz,  who  has  carefully  examined  this  as 
well  as  the  two  first  species,  preserved  in  spirits,  places 
them  among  the  monadelphia. 

The  nutmeg  lias  been  supposed  to  be  the  comacum 
of  Theophrastus,  but  there  seems  little  foundation  for 
this  opinion ;  nor  can  It  with  more  probability  he 
thought  to  be  the  chrysobahinos  of  Galen.  Our  first 
knowledge  of  it  was  evidently  derived  from  the  Ara¬ 
bians  ;  by  Avicenna  it  was  called  jiausiban,  orjiausi- 
bandy  which  signifies  nut  of  Banda.  Rumphius  both 
figured  and  described  this  tree ;  but  the  figure  given 
by  him  is  so  imperfect,  and  the  description  so  confused, 
that  Linnaeus,  who  gave  it  the  generic  name  myristica, 
ivas  unable  to  assign  its  piopcr  characters.  M.  Lamarck 
informs  us,  that  he  received  several  branches  of  the  my¬ 
ristica,  both  in  flower  and  fruit,  from  the  isle  of  France, 
where  a  nutmeg-tree,  which  was  introduced  by  Mon¬ 
sieur  Polvre  in  1770,  is  now  very  large,  and  continu¬ 
ally  producing  flowers  and  fruit.  From  these  branches, 
which  were  sent  from  Mons.  Cere,  director  of  the  king’s 
garden  in  that  island,  Lamarck  has  been  enabled  to 
describe  and  figure  this  and  other  species  of  the  mvris- 
tlca.  See  Plate  CXXIV.  Botany. 

Fig.  a.  A  sprig  with  fructification.  The  drupa  of 
the  natural  size,  and  bursting  open.  Fig.  b.  'I'he  full- 
grown  fruit  cut  lengthwise.  Fig.  c.  Another  section 
of  the  same.  Fig.  d.  The  nutmeg  enveloped  with  its 
covering,  the  mace.  Fig.  c.  The  fatty  membrane  or 
mace  spread  out.  Fig.  The  nutmeg  of  its  natural 
size.  Fig.  g.  The  same  with  its  external  tegument  re¬ 
moved  at  one  end.  Fig.  h.  The  same  with  its  outer 
tegument  entirely  removed.  Fig.  i.  A  transverse  sec¬ 
tion  of  the  nutmeg. 

The  seeds  or  kernels  called  nutmegs  arc  well  known,’ 
as  they  have  been  long  used  both  for  culinary  and  me¬ 
dical  purposes.  Distilled  with  water,  they  yield  a 
large  quantity  of  essential  oil,  resembling  in  flavour 
the  spice  itself;  after  the  distillation  an  insipid  seba¬ 
ceous  matter  is  found  swimming  on  the  water  ;  the 
decoction  inspissated,  gives  an  extract  of  an  unctuous, 
very  lightly  hittcrish  taste,  and  with  little  or  no  astrin- 
gcncy.  Rectified  spirit  extracts  the  whole  virtue  of 
nutmegs  by  infusion,  and  elevates  very  little  of  it  in 
distillation  ;  hence  the  spirituous  extract  possesses  the 
ftiivour  of  the  spice  in  an  eminent  degree. 

Nutmegs,  when  heated,  yield  to  the  press  a  consider¬ 
able  quantity  of  limpid  yellow  oil,  which  on  cooling 
concretes  into  a  sebaceous  consistence.  In  the  shops 
we  meet  with  three  sorts  of  unctuous  substances,  called 
oil  of  mace,  though  really  expressed  from  tlie  nutmeg. 

The  best  is  brought  li-oni  the  Fast  Indies  in  stone 
jars;  this  is  of  a  thick  consistence,  of  the  colour  of 

mace, 
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Rlj’ristica.  mace,  and  bas  an  agreeable  fragrant  smell  ;  the  se- 
— V  *"*••  cond  sort,  which  is  paler  coloured,  and  much  inferior 
in  quality,  comes  from  Holland  in  solid  masses,  gene¬ 
rally  flat,  and  of  a  square  figure  :  the  third,  which  is 
the  worst  of  all,  and  usually  called  common  oil  of  mace, 
is  an  artificial  composition  of  seviim,  palm  oil,  and  the 
like,  flavoured  with  a  little  genuine  oil  of  nutmeg. 

Method  of gatJiering  and  preparing  ddiitmcg. — When 
the  fruit  is  ripe  the  natives  ascend  the  trees,  and  ga¬ 
ther  it  by  pulling  the  branches  to  them  with  long  hooks. 
Some  are  employed  in  opening  them  immediately,  and 
in  taking  off  the  green  shell  or  first  rind,  which  is  laid 
together  in  a  heap  in  the  woods,  where  in  time  it  pu¬ 
trefies.  As  soon  as  the  putrefaction  has  taken  place, 
there  spring  up  a  kind  of  mushrooms  called  boleti  mos- 
chatyni,  of  a  blackish  colour,  and  much  valued  by  the 
natives,  who  consider  them  as  delicate  eating.  W  hen 
the  nuts  are  stripped  of  their  first  rind,  they  are  carried 
home,  and  the  mace  is  carefully  taken  oil  with  a  small 
knife.  The  mace,  which  is  of  a  beautllul  red,  but  af¬ 
terwards  assumes  a  darkish  or  reddisn  colour,  is  laid  to 
dry  in  the  sun  for  the  space  of  a  day,  and  is  then  re¬ 
moved  to  a  place  less  exposed  to  his  rays,  where  it  re¬ 
mains  for  eight  days,  that  it  may  soften  a  little.  They 
afterwards  moisten  it  with  sea  water,  to  prevent  it  from 
drying  too  much,  or  from  losing  its  oil.  They  are 
careful,  however,  not  to  employ  too  muen  water,  lest  it 
should  become  putrid,  and  be  devoured  by  the  worms. 
It  is  last  of  all  put  into  small  bags,  and  squeezed  very 
close. 

The  nuts  which  are  still  covered  with  their  ligne¬ 
ous  shell,  aie  for  three  days  exposed  to  the  sun,  and 
afterwards  dried  before  a  fire  till  they  emit  a  sound 
when  they  are  shaken  they  then  beat  them  with 
small  sticks  in  order  to  remove  their  shell,  which  flies 
-off  in  pieces.  These  nuts  are  distributed  into  three 
parcels,  the  first  of  which  contains  the  largest  and  most 
beautiful,  which  are  destined  to  be  brought  to  Eu¬ 
rope  j  the  second  contains  such  as  are  reserved  for  the 
use  of  the  Inhabitants  ;  and  the  third  contains  the  small¬ 
est,  which  are  irregular  or  unripe.  These  are  burnt  j 
and  part  of  the  rest  is  employed  for  procuring  oil  by 
pressure.  A  pound  of  them  commonly  gives  three 
ounces  of  oil,  which  has  the  consistence  of  tallow,  and 
has  entirely  the  taste  of  nutmeg.  Both  the  nut  and 
mace,  when  distilled,  afl’ord  an  essential,  transpaient, 
and  volatile  oil,  of  an  excellent  flavour. 

The  nutmegs  which  have  been  thus  selected  would 
soon  corrupt  If  they  were  not  rvatered,  or  rather 
pickled,  w’ith  lime-water  made  from  calcined  shell  fish, 
which  they  dilute  with  salt  water  till  it  attain  the 
consistence  of  fluid  pap.  Into  this  mixture  they 
plunge  the  nutmegs,  contained  in  small  baskets,  two 
or  three  times,  till  they  are  completely  covered  over 
with  the  liquor.  They  are  afterwards  laid  in  a  heap, 
where  they  heat,  and  lose  their  superfluous  moisture 
by  evaporation.  When  they  have  sweated  sufficient¬ 
ly,  they  are  then  properly  prepared,  and  fit  for  a  sea 
voyage. 

In  the  island  of  Banda,  the  fruit  of  the  nutmeg  tree 
is  preserved  entire  in  the  following  manner  ;  hen  it 
js  almost  ripe,  but  previous  to  its  opening,  it  is  boiled 
in  water  and  pierced  with  a  needle.  They  next  lay 
it  in  water  to  soak  for  ten  days,  till  it  has  lost  its  sour 


and  sharp  taste.  They  then  boil  it  gentiy  in  a  syrup  Slyristic# 
of  sugar,  to  which,  if  they  wish  it  to  be  hard,  a  little 
llnie  is  added.  This  operation  is  repeated  for  eight 
days,  and  each  time  the  syrup  is  renewed.  The  fruit 
when  thus  preserved  is  put  for  the  last  time  into  a, 
pretty  thick  syrup,  and  is  kept  in  earthen  pots  closely 
shut. 

These  nuts  are  likewise  pickled  with  brine  or  with 
vinegar ;  and  when  they  intend  to  eat  them,  they 
first  steep  them  in  fresh  water,  and  afterwards  boil  them 
in  svrup  of  sugar,  &c. 

Uses. — Nutmegs  preserved  entire  are  presented  as 
desserts,  and  the  inhabitants  of  India  sometimes  eat 
them  when  they  drink  tea.  Some  of  them  use  nothing 
but  the  pulp  j  others  likewise  chew  the  mace  j  but  they 
generally  throw  away  the  kernel,  which  is  really  the 
nutmeg.  Many  who  perform  sea  voyages  to  the  north 
chew  this  fruit  every  morning. 

The  medicinal  qualities  of  nutmeg  are  supposed  to 
be  aromatic,  anodyne,  stomachic,  and  restringent  j  and 
with  a  view  to  the  last-mentioned  effects,  it  has  been 
much  used  in  diarrheeas  and  dysenteries. 

Remarks  on  the  trade  of  Nutmegs. — Nutmeg  trees 
grow  in  several  islands  in  the  eastern  ocean.  The  wood 
pigeon  of  the  Moluccas  is  unintentionally  a  great  plan¬ 
ter  of  these  trees,  and  disseminates  them  in  places  where 
a  nation,  powerful  by  Its  commerce,  thinks  it  for  its  in¬ 
terest  that  they  should  be  rooted  out  and  destroyed. 

The  Dutch,  wliose  unwearied  patience  can  surmount 
the  greatest  obstacles,  formerly  appropriated  to  them¬ 
selves  the  crop  of  nutmeg,  as  well  as  that  of  cloves  and 
cinnamon,  growing  in  the  islands  of  Ternate,  Ceylon, 

&c.  either  by  right  of  conquest  or  by  paying  subsidies  to 
the  Islanders,  who  find  these  much  more  profitable  than 
the  former  produce  of  their  trees.  It  is  nevertheless 
true,  that  they  have  prevailed  upon  or  compelled  the 
inhabitants  of  the  Moluccas  to  cut  down  and  root  out 
all  the  clove  trees,  which  they  have  preserved  only  in 
the  islands  of  Amboyna  and  Ternate,  which  are  in  a 
great  measure  subject  to  them.  M  e  know  for  certain, 
that  the  Dutch  pay  i8,000  rixdollars  yearly  to  the 
king  of  Ternate  by  way  of  tribute  or  gift,  in  order 
to  recompense  him  for  the  loss  of  his  clove  trees  in 
the  other  Molucca  islands  ;  and  that  they  are  moreover 
bound  by  treaty  to  take  at  3^d.  a  pound,  all  the  cloves 
brought  by  the  natives  of  Amboyna  to  their  maga¬ 
zines. 

The  Dutch  had  formerly  Immense  and  very  rich  ma¬ 
gazines  of  these  precious  aromatics,  both  in  India  and 
Europe.  It  is  said,  that  they  had  actually  by  them  the 
produce  of  i6  years,  and  never  supplied  their  neighbours 
with  the  last,  but  always  with  the  oldest  crop:  in  1760 
they  sold  what  was  laid  up  in  1744  J  and  when  they 
had  too  great  a  quantity  of  cloves,  nutmeg,  &c.  in 
their  magazines,  they  threw  them  into  the  sea,  or  de¬ 
stroyed  them  by  burning.  On  the  loth  ol  June 
]M.  Bomare  saw  at  Amsterdam,  near  the  Admiralty,  a 
fire,  the  fuel  of  which  was  valued  at  8,000,000  of 
llvres  •,  and  as  much  W'as  to  be  burned  on  the  day  fol¬ 
lowing.  I'lie  feet  of  the  spectators  were  bathed  in  the 
essential  oil  of  these  substances  j  but  no  person  was  al¬ 
lowed  to  gather  any  of  it,  much  less  to  take  any  of  the 
spices  which  were  in  the  fire.  Some  years  before, 
upon  a  similar  occasion,  and  at  the  same  place,  a  poor 

man 
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Sfvristica  bad  taken  up  some  nutmegs  which  had  rolled 

(I  out  of  the  fire^  was,  as  M.  Bomare  was  informed,  seired 
Myrrb.  and  condemned  to  immediate  execution. 

’  ~  But  after  all,  although  the  spice  trade  is  less  exclu¬ 
sively  limited  to  the  Dutch  of  late  years,  it  does  not 
appear  that  the  price  of  East  Indian  spiceries  is  in  any 
degree  reduced  to  the  consumer. 

MYKMECOPHAGA,  or  Ant-bear,  a  genus  of 
quadrupeds,  belonging  to  the  order  of  bruta.  See  Mam¬ 
malia  Index. 

MYRMELEON,  or  Ant-lion,  a  genus  of  insects 
of  the  neuroptera  order.  See  Entomology  Index. 

MYRMIDONS,  Myrmidones,  in  antiquity  ;  a 
people  in  the  southern  borders  of  Thessaly,  who  ac¬ 
companied  Achilles  to  the  Trojan  war.  They  re¬ 
ceived  their  name  from  Myrmidon,  a  son  of  Jupiter 
and  Euiy^medusa,  who  married  one  of  the  daughters 
of  iEiolus,  son  of  Helen.  His  son  Actor  married 
i^igina,  the  daughter  of  j^isopus.  He  gave  his  name 
to  his  subjects,  who  dwelt  near  the  river  Peneus  in 
Thessaly.  According  to  some,  the  Myrmidons  re¬ 
ceived  their  name  from  their  having  arisen  from  ants 
or  pismires,  upon  a  prayer  put  up  for  that  purpose  by 
King  yEacus  to  Jupiter,  after  his  kingdom  had  been 
dispeopled  by  a  severe  pestilence.  According  to  Strabo, 
they  received  it  from  their  industry,  because  they  imi¬ 
tated  the  diligence  of  the  ants,  and  like  them  were  in¬ 
defatigable,  and  were  continually  employed  in  cultivat¬ 
ing  the  earth. 

jVIYRMILLONES  were  gladiators  of  a  certain 
kind  at  Rome,  who  fought  against  the  Retiarii.  Their 
arms  were  a  sword,  head  piece,  and  shield.  On  the 
top  of  the  head-piece  they  wore  a  fish  embossed,  called 
whence  their  name  is  by  some  supposed  to  be 
derived.  The  Retiarii,  in  their  engagements,  made  use 
of  a  net,  in  which  they  endeavoured  to  entangle  their 
adversaries  ;  and  sung  during  the  fight,  “  Non  te  peto, 
piscem  peto;  quid  me  fugis.  Galled"  “  I  aim  not  at 
thee,  but  Palm  at  thy  fish  ;  why  dost- thou  shun  me,  O 
Gaul !”  The  Myrmillones  were  called  Galli,  because 
they  wore  Gallic  armour.  They  were  also  named  Se- 
cutores.  Th  is  kind  of  gladiators  was  suppressed  by 
Caligula.  See  Gladiators,  Retiarii,  &c. 

MYllOB ALANS,  a  kind  of  medicinal  fruit  brought 
from  the  Indies,  of  which  there  are  five  kinds.  1.  The 
citrine  of  a  yellowish  red  colour,  hard,  oblong,  and  the 
size  of  an  olive.  2.  The  black  or  Indian  nWobalan, 
of  the  bigness  of  an  acorn,  wrinkled  and  without  a 
stone.  3.  Chebulic  myrobalans,  which  are  of  the  size 
of  a  date,  pointed  at  the  end,  and  of  a  yellowish  brown. 

4.  Emblic,  which  are  round,  rough,  the  size  of  gall, 
and  of  a  dark  brown.  5.  Balleric,  which  are  hard, 
round,  of  the  size  of  an  ordinary  prune,  less  angular 
than  the  rest,  and  yellow.  They  are  all  slightly  pur¬ 
gative  and  astringent.  The  word  comes  from  the 
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Greek  pv^oi,  “  ointment,”  and  /3«Aa»sj,  “  acorn,”  as 
being  in  the  form  of  acorns,  and  used  in  medicine. 

MYRON,  an  excellent  Grecian  statuary,  flourished 
442  B.  C.  The  cow  he  represented  in  brass  was  an 
admirable  piece  of  workmanship,  and  was  the  occasion 
of  many  fine  epigrams  in  Greek. 

M\ROXYl.<ON,  a  genus  of  plants  belonging  to 
the  decandria  class.  See  Botany  Index. 

MYRRH,  a  gummy-resinous  concrete  juice,  which 
VoL.  XIV.  Part  II. 
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is  brought  from  the  East  Indies  or  from  Abyssinia.  See  Wyrrb 
Materia  Medica  Index.  11 

It  is  affirmed  by  some,  that  the  myrrh  we  have  at 
present  is  not  equal  in  quality  to  that  of  the  ancients, 
and  has  not  that  exquisite  smell  which  all  authors  a- 
scribe  to  the  latter.  They  aromatized  their  most  deli¬ 
cious  wines  ■with  it ;  and  it  was  presented  as  a  very  va¬ 
luable  perfume  to  our  Lord  while  he  lay  in  the  manger. 

It  was  this  gum  also  which  was  mingled  with  the 
wine  given  him  to  drink  at  his  passion,  to  deaden  his 
pains,  and  produce  a  stupor.  (See  Mark  xv.  32.).  The 
gall  mentioned  on  the  same  occasion  by  St  Matthew  is 
probably  the  same  with  myrrh  ;  for  any  thing  bitter 
was  usually  distinguished  by  the  name  of  gall.  The 
Hebrews  were  accustomerl  to  give  those  that  wei’e  exe¬ 
cuted  some  stupefying  draught.  The  difficulty  w'hich 
arises  from  the  seeming  difference  betwixt  the  two  evan¬ 
gelists,  by  some  is  solved  by  saying,  that  St  Matthew, 
writing  in  Syriac,  made  use  of  the  word  marra,  which 
signifies  “  myrrh,  bitterness,  or  gall ;”  but  the  Greek 
translator  has  taken  it  for  gall,  and  St  Mark  for  myrrh. 

Others  think  that  our  Saviour’s  drink  was  mingled 
with  myrrh  as  a  stupefying  drug :  but  suppose  that  the 
soldiers  out  of  wanton  cruelty  and  inhumanity,  infused 
gall ;  wdiich  was  the  reason,  say  they,  why,  when  he 
had  tasted,  he  refused  to  drink. 

MYRRHINE,  or  Murrine.  See  Murrine. 

MYRSINE,  a  genus  of  plants  belonging  to  the  pent- 
andria  class,  and  in  the  natural  method  ranking  under 
the  1 8th  order,  Bicornes.  See  Botany  Index. 

MYRTIFORM,  in  Anatomy,  an  appellation  given 
to  several  parts,  from  their  resembling  myrtle  berries. 

MYRTLE.  See  Myrtus,  Botany  Index. 

MYRTOUIM  mare,  a  part  of  the  JEgenn  sea,  ly¬ 
ing  between  Euboea,  Peloponnesus  and  Attica.  It 
receives  this  name  from  Myrto  a  woman,  or  from 
Myrtos  a  small  island  in  the  neighbourhood,  or  from 
.  Myrtilus  the  son  of  Mercury  w’ho  was  drowned  there, 

&c. 

MYRTUS,  in  Ancient  Geography,  a  small  island 
near  Carystus  in  Euboea,  which  gave  name  to  the  mare 
Myrtoum.  Others,  according  to  Pausanias,  derive  the 
appellation  from  Myrto,  the  name  of  a  woman.  Strabo 
extends  this  sea  between  Crete,  Argia,  and  Attica. 
Pausanias  beginning  it  at  Euboea,  joins  it  at  Helena, 
a  desert  island,  with  the  vEgean  sea.  Ptolemy  carries 
it  to  the  coast  of  Caria.  Pliny  says,  that  the  Cvciades 
and  Sporades  are  bounded  on  the  west  by  tlie  Alyrtoan 
coast  of  Attica. 

Myrtus,  the  Myrtle,  a  genus  of  plants  belonging 
to  the  icosandria  class  j  and  in  the  natural  metliod  rank¬ 
ing  under  the  19th  order,  Hespcridca.  See  Botany 
Index. 

MYSIA,  a  country  of  Asia  Minor,  generally  di¬ 
vided  into  Major  and  Minor.  Mysia  Minor  was  bound¬ 
ed  on  the  north  and  west  by  the  Propontis  and  Bithy- 
nia,  and  Phrygia  on  (he  southern  and  eastern  borders. 

Mysia  Major  had  .Eolia  on  the  south,  the  v^'.gcan  .sea 
on  the  west,  and  Plirygia  on  the  north  and  cast.  Its 
chief  cities  were  Cyzicum,  Lamps.acus,  &t  .  The  inha¬ 
bitants  were  once  very  warlike  ;  but  they  greatly  dege¬ 
nerated,  and  the  words  Mysorum  ultinius  were  <  mpiia- 
tically  used  to  signify  a  person  of  no  merit.  'J  he  an¬ 
cients  generally  hired  them  to  attend  their  funeials  as 
4  P  mourner”. 
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aiysia,  rnoarners,  because  they  were  naturally  melancholy  and 
Myson.  inclined  to  shed  tears.  They  were  once  governed  by 
monarchs.  They  are  supposed  to  be  descended  from 
the  Mysians  of  Europe,  a  nation  who  inhabited  that 
part  of  Thrace  which  was  situated  between  Mount 
Hsemus  and  the  Danube. 

MYSON,  a  native  of  Sparta,  one  of  the  seven  wise 
men  of  Greece.  When  Anacharsis  consulted  the  ora¬ 
cle  of  Apollo,  to  know  which  was  the  wisest  man  in 


Greece,  he  received  for  answer,  he  who  Is  now  plough-  Myson, 
ing  his  fields.  This  was  Myson.  Mysore. 

MYSORE,  or  Mysorean  Dominions,  a  kingdom 
of  Asia,  In  the  East  Indies,  including  the  territories 
usurped  or  subdued  by  Hyder  Ali,  'and  transmitted  to 
his  son  Tippoo  Saib,  but  now  subject  to  the  British  go¬ 
vernment.  For  an  account  of  the  conquest  of  which, 
see  India. 
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MYSTERIES. 


n  ELTGION,  in  its  original  form,  was  simple  and 
intelligible.  It  was  intended  for  the  instruction 
and  education  of  all  ranks  of  men  j  and  of  consequence 
its  doctrines  were  on  a  level  with  vulgar  capacities.  The 
Jewish  dispensation  was  openly  practised:  nothing  was 
performed  in  secret ;  every  article  was  plain,  open,  and 
accessible.  The  divine  Author  of  the  Christian  econo¬ 
my  con»nianded  his  disciples  to  preach  his  doctrine  in 
the  most  public  manner ;  “  W^hat  ye,  have  heard  in  se¬ 
cret  (says  he)  preach  openly  ;  and  what  I  have  taught 
you  in  private  teach  ye  publicly,  and  proclaim  it  on  the 
house  tops.”  Such  are  the  charms  of  truth,  and  such 
the  character  of  that  religion  which  came  down  from 
heaven,  that  they,  as  It  were,  “  delight,  and  lift  up 
their  voice  in  the  streets,  and  cry  in  the  chief  places  of 
concourse.” 

But  such  is  the  depravity  of  the  nature  of  man,  that 
the  noblest  institutions  degenerate  in  his  hands.  Reli¬ 
gion  itself,  originally  pure,  simple,  and  amiable,  under 
his  management  has  often  been  transformed  into  pollu¬ 
tion,  perplexity,  and  deformity.  The  ministers  of  re¬ 
ligion,  whose  province  it  was'  to  guard  the  sacred  de- 
posite,  and  to  secure  it  from  foreign  and  spurious  in¬ 
termixtures,  have  generally  been  the  first  innovators, 
and  the  first  and  most  industrious  agents  in  corrupting 
its  integrity  and  tarnishing  its  beauty.  Aviu-ic'e  and 
ambition  prompted  that  class  of  men  to  deviate  from 
tne  original  plainness  and  simplicity  of  religious  insti¬ 
tutions,  and  to  introduce  articles,  rites,  and  usages, 
which  might  furnish  them  ivitli  opportunities  of  grati¬ 
fying  these  unhallowed  and  insatiable  passions.  Hence 
distinctions  unknown  to  pure  and  undefiled  religion 
were  fabricated  j  and  that  heavenly  institution,  hereto¬ 
fore,  one,  simple,  indivisible,  was  divided  into  two  par¬ 
titions  ;  the  one  popular  and  piiblicy  the  other  dark, 
secret,  and  mysterious.  The  latter  of  these  we  Intend 
as  the  subject  of  this  article. 

The  English  word  nujatery  is  derived  from  the  Greek 
jM-yvTDgiev ;  and  in  its  modern  acceptation  imports  some¬ 
thing  above_  human  intelligence,  something  awfully  ob- 
sure  and  enigmatical  j  any  thing  artfully  made,  difficultj 
the  secret  of  any  business  or  profession.  The  word  is 
often  used  by  the  founder  of  the  Christian  religion,  and 
more  frequently  by  his  apostles,  especially  St- Paul.  In 
these  cases,  it  generally  signifies  those  doctrines  of 
Christianity  which  the  Jews,  prior  to  the  advent  of  the 
Messiah,  either  did  not  or  could  not  understand.  The 
Tnnity  m  Unity,  and  the  Unky  in  Trinity  ;  the  in- 
carnahon  of  the  Son  of  God  j  the  union  of  two  na¬ 
tures  in  one  and  the  same  person,  &c.  we  generally 


call  wystenVs,  because  they  are  Infinitely  above  human 
comprehension.  All  these  significations  are  out  of  the 
question  at  present.  Our  intention  in  this  article  is  Object  of 
to  lay  before  our  readers  the  luilcst  and  fairest  accountthis  article, 
we  have  been  able  to  collect,  of  those  or  secret 

7'ttes,  of  the  Pagan  superstition,  which  Were  carefully 
concealed  from  the  knowledge  of  the  vulgar,  and  which 
are  universally  known  under  the  denomination  of  7jiy- 
steries. 

'I  he  word  Is  evidently  deduced  from  j  , 

hut  tlie  origin  of  this  last  term  is  not  altogether  so  ob¬ 
vious,  Jlie  etymologies  of  it  exluliited  by  the  learned 
are  various ;  some  of  them  absurd  and  inconsistent, 
others  foolish  and  futile.  Instead  of  fiitiguing  our 
readers  with  a  detail  of  these,  which  would  he  equally 
unentertaining  and  unintei'esting,  we  shall  only  produce 
one,  which  to  us  appears  trt  come  nearest  tlie-  truth. 

Ihe  mysteries  under  consideration  at  present  were  cer¬ 
tainly  imported  into  Greece  from  the  east.  In  those 
regions,  then,  we  ought  of  course  to  look  for  the  etymo- 
logy  of  the  word.  Mistoy'ov  77iislur,  in  Hebrew',  signifies 
“  any  place  or  thing  hidden  or  concealed.”  As 
this  word  implies  a  kind  of  definition  of  the  nature 
of  the  thing  intended,  and  as  it  is  one  of  the  excel¬ 
lencies  of  original  languages  to  apply  vocables  with 
this  projiriety,  we  find  our." elves  stiongly  inclined  to 
assign  the  -^vord  7}i{stur  as  the  root  of  the  term  jicvnjf, 

777ySl(7\ 

Me  have  already  observed,  that  the  avarice  and  am- Motives  to 
bition  of  the  Pagan  priesthood  jirohably  gave  birth  totheinlro- 
the  institution  of  the  mysteries.  To  this  observation 
lye  may  now  add,  that  the  ministers  of  that  supersti-^’.'® 
tion  might  possibly  imagine,  that  some  articles  of  their 
ritual  were  too  profound  to  he  comprehended  hy  the 
vulgai- ;  others,  too  sacred  to  be  communicated  to  a 
description  of  men,  whom  the  institutions  of  civil  socie¬ 
ty  bad  placed  in  a  situation  not  only  subordinate  but 
even,  contemptible,  ft  was  imagined,  that  things  sa¬ 
cred  and  venerable  would  have  contracted  a  taint  and 
pollution  liy  an  intercourse  with  sordid  and  untutored 
souls.  f  hese  apjioar  to  us  the  most  probable  motives 
for  making  that  odious  and  pernicious  ilistinction  be¬ 
tween  the  popular  religion  and  that  contained  in  the 
sacred  and  mysterious  ritual. 

The  learned  Bishop  Warhuiton  is  positive,  that  the 
mysteries  of  the  Pagan  religion  ivere  the  invention  of 
legislators*  and  other  great  personages,  whom  fortune*  Divhi. 
or  their  mwp  merit  ha  !  nl-jc.  d  at  the  head  of  vho  o,cIvil-^‘^S' 
societies  whith  uer:  •'ornied  ia  the  eorlie-U  aa'-s  in  dlf- 
feient  parts  of  the  wo.rid.  It  is  wich  riduetanee,  and 
'  indeed  , 
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5  liiileed  with  diffidence,  tliat  we  presume  to  difler  in 

dicsis-or  from  siicii  respectable  authority.  What- 

■\Varbuiton  hypothesis  this  prelate  had  once  adopted,  so  exten- 
ill  founded,  sive  was  his  reading,  and  so  exuberant  his  intellectual 

resources,  that  he  found  little  difficulty  in  defending 
it  by  an  appearance  of  pliuisibility,  if  not  of  rational 
,  argumentation.  The  large  quotations  he  has  adduced 

^from  Plato  and  Cjce'ro,  do  indeed  prove  that  the  sages 
a)ul  legislators  of  antiquity  sometimes  availed  them¬ 
selves  of  the  Influence  derived  from  the  doctrines  of 
the  mysteries,  and  from  the  authority  they  acquli-ed 
by  the  opinion  of  their  having  been  initiated  in  tliem  j 
but  that  those  men  were  the  inventors  and  fabricators 
of  them  is  a  position  for  winch  his  quotations  do  not 
furnish  the  most  slender  presumption.^  At  the  same 
time,  we  tiiink  it  not  altogether  certain,  that  the  doc¬ 
trine  of  a  divine  Provi<lence,  and  a  future  state  of  re¬ 
wards  and  punishments,  were  revealed  in  the  mysteries 
with  all  the  elcarness  and  cogency  which  is  pretended 
by  his  lordship. 

But  granting  that  the  fabric  was  raised  bv  the  hand.s 
of  sages  and  legislators,  we  imagine  it  would  be  rather 
difficult  to  discover  what  emolument  that  description 
of  men  could  pi-opose  to  derive  from  the  enterprise. — 
Ihe  institution  was  evidently,  and  indeed  confessedlv, 
devised  to  conceal  from  the  million  those  very  doc¬ 
trines  and  max'ims,  which  had  they  known  and  em¬ 
braced  them,  would  have  contributed  most  effectually 
to  dispose  them  to  submit  to  those  wise  regulations 
Avhlch  their  goveiaiors  and  legislators  wished  most  ar¬ 
dently  to  establish.  Experience  has  taught,  that  no¬ 
thing  has  a  more  commanding  influence  on  the  minds 
of  the  vulgar,  than  those  very  dogmas,  which,  accord¬ 
ing  to  the  Bishop,  were  communicated  to  the  initi¬ 
ated.  A  conviction  of  the  unity  of  the  Deity,  of 
his  wisdom,  power,  goodness,  omnipresence,  &c.  the 
steady  belief  of  the  immortality  of  the  human  soul, 
and  of  a  future  state  of  rewards  and  punishments,  have 
in  all  ages,  and  in  all  countries,  proved  the  firmest 
supports  of  legal  authority.  The  very  same  doctrines, 
in  the  dawn  of  Christianity,  contributed,  of  all  other 
methods,  the  most  cftectually  to  tame  and  civilize  the 
savage  (a)  inhabitants  of  the  northern  regions  of  Eu¬ 
rope.  biipposing  those  principles  to  have  been  incul¬ 
cated  by  the  mysteries,  the  most  prudent  plan  legisla¬ 
tors  could  liave  adopted,  would  have  been  to  publish 
them  to  all  mankind.  'I'hey  ought  to  have  sent  ffwth 
apostles  to  preach  them  to  the  savages  whom  they  had 
undertaken  to  civilize.  According  to  the  learned 
]irelate,,they  jiursued  the  opposite  course,  and  deprived 
themselves  of  those  very  arms  by  which  they  might 
have  encountered  anil  overthrown  all  the  armies  of 

6  savagism. 

lI'C  legislators  of  antiquity,  the  Cretan  alone 
miM  to**bc  enough  to  foresee  and  adopt  this  rational 

revealed  Diodorus  the  Sicilian  informs  us  t,  that  the 

pnbliely  in  mysteries  of  Eleiisis,  Samothracia,  See.  which  were 
trete.  ,  elsewhere  buried  in  profound  darkness,  were  among 
the  Cretaiii  taught  publicly,  and  communicated  to  all 
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the.- world.  Minos,  however,  was  a  succcoaful  legisla¬ 
tor  j  and  his  intercourse  with  Jupiter  idteus  extended 
his  influence  and  established  his  aiithoilty.  He  was 
not  under  the  necessity  of  calling  in  the  mysteries  to 
his  assistance  :  on  the  contrary,  it-  is  highly  probable 
that  the  universal  knowledge  of  the  doctrines  of  the 
mysteries  among  his  countrymen  contributed  in  a  con-  - 
siderable  degree  to  facilitate  his  labour,  and  ensure  his 
success. 

Jhe  divine  Aullior  of  the  Christian  economy,  view¬ 
ed  in  the  light  of  a  human  legislator,  saw  the  propriety 
of  this  procedure.  Nothing  wa§  concealed  in  his  insti¬ 
tutions  j  nothing  was  veiled  with  mystery,  or  buried 
in  darkness.  The  success  was  answerable  to  the  wis¬ 
dom  of  the  plan.  The  million  flocked  to  the  evangeli¬ 
cal  standard :  the  gospel  was  preached  to  the  poor,  to 
the  illiterate  and  the  vulgar  j  and  the  meanest  of  man¬ 
kind  eagerly  embraced  its  maxims.  Wherever  it  pre¬ 
vailed,  it  produced  civilization,  morality,  sobriety,  loy¬ 
alty,  and  every  other  private  and  social  virtue. — Upon 
the  supposition  that  the  mysteries  had  contained  and  in¬ 
culcated  the  principles  and  practices  which  the  prelate 
supposes  they  did,  the  civilizers  of  mankind,  legislators, 
magistrates,  and  princes,  ought  to  have  combined  to 
make  them  public  for  the  sake  of  their  own  tranquilli¬ 
ty,  and  the  more  effectual  support  of  their  authority 
and  influence. 

Upon  the  whole,  w-e  are  inclined  to  believe  that  the  ?.rysteiies 
mysteries  were  the  ofl’spring  of  Egyptian  priestcraft,  tbe  clf- 
They  Avere  instituted  rvitli  a  view  to  aggrandize  tiiat®*’**"?.^^ 
order  of  men,  to  extend  their  influence,  and  enlarge 
their  revenues.  To  accomplish  those  selfish  projects,  Et 
they  applied  every  engine  towards  besotting  the  mul¬ 
titude  Avith  superstition  and  enthusiasm.  They  taught 
them  to  believe,  that  themselves  Avere  the  distinguished 
favourites  of  heaven  ;  and  that  celestial  doctrines  had 
been  I’cveaied  to  them,  too  holy  to  be  communicated 
to  the  profane  rabble,  and  too  sublime  to  be  compre¬ 
hended  by  vulgar  capacities.  It  Is,  Ave  confess,  ex¬ 
ceedingly  probaI)le,  that  after  the  mysteries  Avere  in¬ 
stituted,  and  had  acquired  an  exalted  reputation  In  the 
Avorld,  legislators,  magistrates,  judges,  and  potentates, 
joined  in  the  Imposture,  Avith  the  same  vicAvs  and  fixim  g 
the  same  principles.  Princes  and  legislators,  Avho  adopted  bj 
found  their  advantage  In  overaAving  and  humbling  tliek'uislutoi*. 
multitude,  readily  adopted  a  plan  Avliich  they  found  so^^'- 
artfully  fabricated  to  ansAA'er  these  verv  purposes.  J'hcv 
had  interest  enough  with  the  sacerdotal  (e)  my-sta- 
gogues,  to  induce  them  to  alloAv  them  to  participate  in 
those  venerab’e  rites  Avhich  had  alrcadv  cstabli.sluxl  the 
authority  of  that  descri])tion  of  men  in  Avho.^^e  hands 
they  Avere  deposited.  The  vicAvs  of  botii  paities  Avere 
exactly  congenial.  I'lie  i-cspcct,  the  admiration,  and 
depcndance  on  the  million,  Avcrc  the  tiltimatc  objects 
of  their  ambition  respectively. — Priests  and  princis 
Averc  actuated  by  the  vei-y  same  spirit.  The  combina¬ 
tion  Avas  advantageous,  and  of  const qucnce  harmoni¬ 
ous.  For  these  reasons  avc  have  taken  the  llherty  of 
differing  from  his  l.iordship  of  Gloueester  with  respect 
4  B  2  to 


(a)  1  he  Germans,  Russians,  and  .Scandinavians,  Avho  Avere 
j)rcach(  (l  among  them. 

(b)  1  he  mystagogiics  were  tiic  ministers  Avho  acted  tlic  chief 


never  thoroughly  civilizetl  till  the  gosjurl  AVftS 
part  in  celebrating  tltc  mysteries. 
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to  the  persons  who  first  instituted  the  secret  mysteries  of 
9  ‘  the  Pagan  religion. 

Hypothe.'is  Anotlier  writer  of  considerable  reputation  in  the 
sbeim'  republic  of  letters,  is  of  opinion,  that  the  mysteries 
were  entirely  commemorative  5  that  they  were  institut¬ 
ed  with  a  view  to  preserve  the  remembrance  of  heroes 
and  great  men,  who  had  been  deified  in  consideration 
of  their  martial  exploits,  useful  inventions,  public  vir¬ 
tues,  and  especially  in  consequence  of  the  benefits  by 
them  conferred  on  their  contemporaries. — According  to 
him,  the  (c)  mysteries  of  Mithras  were  established  for 
tliis  very  purpose.  It  would  be  no  difficult  matter 
to  prove  that  the  Persian  deity  of  that  name  was  the 
sun,  and  that  his  name  and  insignia  jointly  ascertain 
the  truth  ot  this  assertion.  The  same  writer  extends 
this  ol)Servation  to  the  mysteries  of  the  Egyptians, 
Phoenicians,  Greeks,  Hetruscans  5  and  in  a  word,  to 
10  all  the  institutions  ot  that  species  throughout  the  world, 
ami^nde  Opposition  to  this  singular  opinion,  it  may  be  argued, 

fcnsible.  think  with  some  show  of  reason,  that  the  method 

of  preserving  the  memory  of  great  and  illustrious  men 
generally  adopted,  was  the  establishing  festivals,  cele¬ 
brating  games,  offering  sacrifices,  singing  hymns, 
dances,  &c.  We  can  recollect  no  secret  mysteries  in¬ 
stituted  for  that  purpose  at  least  in  their  original  in¬ 
tention.  If  any  usage  of  the  commemorative  kind  was 
admitted.  It  was  superinduced  at  some-  period  posterior 
to  the  primary  institution.  At  the  same  time,  upon  the 
supposition  that  the  orgia  of  Bacchus  tvere  the  same  with  , 
those  of  the  Egyptian  Osi)  is,  and  that  the  mysteries  of 
Ceres  exhibited  at  Eleusis  were  copied  from  those  of  the 
Isis,  and  allowing  that  the  former  was  the 
sun,  and  the  latter  the  moon;  it  will  be.  difficult  to. 
find  out  the  human  persons  whose  exploits,  adventures, 
inventions,  &c.  were  intended  to  be  immortalized  by 
those  Institutions.  Upon  the  whole,  the  mysteries  were 
performed  in  secret ;  they  were  intended  to  be  com¬ 
municated  only  to  a  few  ;  of  course  had  they  been  in¬ 
stituted  with  a  view  to  Immortaliza  the  memory  of 
lieroes  and  gi-eat  men,  the.  authors  would  have  acted  the 
most  foolish  and  inconsistent  part  imaginable.— Instead 
of  transmitting  the  fame  of  their  heroes  with  eclat  to 
posterity,  they  would  by  this  procedure  have  consigned 
jj  it  to  eternal  oblivion. 

Ourfirst  We  must  then  recur  to  our  first  position.  The  my- 
position  sterles  were  the  offspring  of  bigotry  and  priestcraft ; 

originated  in  Egypt,  the  native  land  of  idola- 
racter  of  country  the  priesthood  ruled  predomi- 

4he  priests  nant.  The  kings  were  engrafted  into  their  body  bc- 
ofEppu  fore  they  could  ascend  the  throne.  They  were  pos- 
'  ^  third  part* *  of  all  the  land  of  Egypt.  The 

"»c.  ■  hb.  1  function  was  confined  to  one  tribe,  and. was 

transmitted  unalienably  from  father  to  son.  All  the 
orientals,  hut  more  especially  the  Egyptians,  delight¬ 
ed  in  mysterious  and  allegorical  doctrines.  Every 
maxim  of  morality,  every  tenet  of  theology,  every 


dogma  of  philosophy,  was  wrapt  up  in  a  veil  of  alle¬ 
gory  and  mysticism.  This  propensity,  no  doubt,  con¬ 
spired  with  avarice  and  ambition  to  dispose  them  to  a 
dark  and  mysterious  system  of  religion.  Besides,  the 
Egyptians  were  a  gloomy  t  race  of  men  ;  they  delighted  f  Plutarch 
in  darkncSs  and  solitude.  Their  sacred  rites  were  ge¬ 
nerally  celebrated  with  melancholy  airs,  weeping,  and 
lamentation.  This  gloomy  and  unsocial  bias  of  mind 
must  have  stimulated  them  to  a  congenial  mode  of  wor¬ 
ship.  In  Egypt  then  we  are  to  search  for  the  origin 
of  the  mysteries.  Both  the  nature  of  the  institution 
and  the  genius  of  the  people  confirm  this  position  ;  and 
historians,  both  ancient  and  modern,  are  agreed  in  ad¬ 
mitting  the  certainty  of  the  fact. 

The  Osiris  of  Egypt,  ei'ery  body  knows,  /  was  the  -phe  Ouiis 
original  Bacchus  ;  as  the  Isis  of  the  same  country  was  and  I.sis  of 
the  Ceres  of  the  Greeks.  The  rites  of  Osiris  were  Egypt  the 
performed  with  loud  shrieks  and  lamentations  when  -^“cchus 
he  was  put  into  the  coffin;  and  with  the  most  e*tra- q” 
vagant  mirth,  when  he  was  iu  a  manner  raised  from 
the  dead,  or  supposed  to  be  found  again.  Their  hymns 
were  upon  the  whole  always  composed  in  melancholy 
affecting  strains  ;  and  consisted  of  lamentations  for  the 
loss  of  Osiris,  the  mystic  flight  of  Bacchus,  the  wan¬ 
derings  of  Isis,  and  the  sufferings  j;  of  the  gods.  I 
Canaanites,  who  were  a  kindred  tribe  of  the  Mlzraim  ^  Osir.  ** 
or  Egyptians,  imitated  them  in  their  sacred  rites.  At^  Ezek 
Byblus,  Berytus,  Sidon,  and  afterwards  at  Tyre,  they  chap.  vjii. 
used  particularly  mournful  dirges  for  the  death  of  Ado-'*"'^  Nonm 
ni.s  or  Tammuz  J,  who  was  the  same  with  the  Egypt!- 
an  Osiri.s,  i.  e.  the  sun. 

The  Egyptians,  then,  naturally  inclined  to  gloom 
atid  secrecy,  instituted  a  mode  of  worship  congenial  Osiiis  and 
with  their  natural  disposition  of  mind.  The  recess  of  wanderings 
the  sun  towards  the  southern  hemisphere,  was  tlie  ofJsis. 
death  *  of  Osiris  ;  the  wanderings  of  Isis  in  search 
her  husband  and  brother,  allegorically  imported  the 
longing  of  the  earth  t  for  the  return  of  the  fructifying  j  piut.  Is^ 
influence  of  the  solar  heat.  gt  Osir. 

When  that  luminary  returned  towards  the  summer 
solstice,  and  grain,  trees,  fruits,  herbs,  and  flowers 
adorned  the  face  of  nature,  another  festival  was  cele¬ 
brated  of  a  very  different  complexion  from  that  of  the 
former.  In  this  season  all  Egypt  was  dissolved  in  the 
most  extravagant  mirth  and  jollity.  During  the  cele¬ 
bration  of  those  festivals,  the  priests  formed  allegorical 
representations  of  the  sun  and  the  earth  (d).  They 
personified  the  one  and  the  other,  and  allegorized  their 
motions,  aspects,  relations,  sympathies,  accesses,  re¬ 
cesses,  &c.  into  real  adventures,  peregrinations,  sufl’er- 
ings,  contests,  battles,  victories,  defeats,  and  so  forth. 

These,  in ,  process  of  time,  were  held  up  to  the  vulgar 
as  real  occurrences ;  and  these  in  a  few  ages  became 
the  most  essential  articles  of  the  popular  crei'd.  From 
this  source  were  derived  the  conquests  of  Dionysus  or 
Bacchus,  so  beautifully  exhibited  by  Nonnus  in  his 

Dionysiacs  ; 


(c;  Piincipio  hoc  ego  quidem  controversia  vacare,  arbitror,  mysteria  quae  vocantur,  ritus  fuisse  idcirco  institu¬ 
te-.  ne  memo] ia  periret  veterum  beneficiorum,  inventorum,  fatorum  rerum  gestarum  quibus  primi  popuinrum  con- 

*jtores,  aut  alii  prseclari  homines,  decus  nomen,  et  famam,  inter  suos  sibi  comparaverant.  Neque  haec  cuiquam.. 
asntentia  mrrabllis  videri  poterit.  Cud,  Syst.  Intellect,  ed.  Moahemii,  p.  329. 

Isis,  among  the  Egyptians,  sometimes  signifies  the  moon,  and  sometimes  the. earth- 
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Dionviiacsj  tlie  wanderings  of  lo,  wonderfully  adorned 
by  r^iscliylus ;  and  the  labours  of  Hercules,  afterwards 
usurped  by  tbs  Greeks. 

Whether  the  Egyptians  deified  mortal  men  in  the 
earliest  ages  has  been  much  controverted.  Jablonkskit 
has  taken  much  pains  to  prove  the  negative.  Diodo¬ 
rus  it  a.ssures  us,  that  they  paid  their  monarchs  a  kind 
of  divine  adoration,  even  in  their  lifetime.  Plutarch 
tells  us  plainly  that  some  were  of  opinion  that  Isis, 
Osiris,  Horus,  Anubis,  Typhon,  were  once  mortal 
persons,  who  were  exalted  into  demons  after  their  death. 
The  Sicilian,  in  his  histoi-y  of  Isis  and  Osiris,  Pan,  Her¬ 
mes,  &CC.  plainly  represents  them  as  human  personages; 
and  informs  us,  that  the  Egyptians  imagined,  that  after 
their  decease  they  transmigrated  into  particular  stars. 
From  these  authorities,  we  are  inclined  to  believe  that 
the  Egyptians,  as  well  as  the  other  Pagans,  did  actual¬ 
ly  deify  persons  who  had  distinguished  themselves  in 
their  days  of  nature  by  prowess,  wisdom,  useful  arts, 
and  inventions.  This  was  a  constant  practice  among 
the  Greeks,  who  probably  learned  it  from  the  people  in 
question. 

The  exploits  of  these  heroes  had  been  disguised  by 
allegorical  traditions  and  liieroglyphical  representations. 
They  had  been  magnified  beyond  all  dimensions,  in  or¬ 
der  to  astonish  and  intimidate  the  vulgar.  They  had 
been  Interlarded  with  the  most  extravagant  fables,  in 
order  to  gratify  their  propensity  towards  the  marvel¬ 
lous.  All  these  secrets  were  developed  in  the  mysteries. 
The  catechumens  (e)  were  informed  of  evei-y  particular 
relating  to  the  birth,  the  life,  the  exploits,  the  adven¬ 
tures,  the  misfortunes,  and  decease  of  those  heroic  per¬ 
sonages,  and  when,  and  by  what  means,  they  had  at¬ 
tained  to  the  high  rank  of  divinities.  At  the  same 
time  we  tliink  it  highly  probable,  that  those  demi-gods. 
were  represented  in  their  state  of  exaltation  and  heaven¬ 
ly  splendour.  The  magicians  of  Egypt  were  abundant¬ 
ly  qualified  for  exhibiting  angels  in  machines.  The 
souls  of  virtuous  men,  who  had  not  been  eminent  enough 
to  merit  the  honour  of  deification,  were  shown  in  ail 
the  perfection  of  Elysian  felicity;  and  perhaps  the  souls 
of  tyrants,  and  of  the  children  of  (f)  Typhon,  were 
shown  in  Tartarus,  suffering  all  the  extremes  of  infernal 
punishment.  From  these  exhibitions  the  mystagogues 
might  naturally  enough  take  occasion  to  read  their  pu¬ 
pils  suitable  lectures  on  the  happy  tendency  of  a  virtu¬ 
ous  conduct,  and  the  dishonour  and  misery  consequent 
upon  a  contrary  course.  They  might  set  before  them 
immortal  renovrn,  deification,  and  Elysium,  on  the  one 
hand,  and  eternal  infamy  and  misery  on  the  otlier.  This 
will  probably  be  deemed  the  chief  advantage  accruing 
from  this  institution. 

Besides  the  communications  above  mentioned,  the 
catechumens  were  tauglit  many  secrets  of  physiology, 
or  the  nature  of  the  phenomena  of  the  world.  This 
Pharnutus  *  every  where  affirms,  especially  in  his  last 
book  towards  the  end.  Plutarch  too  informs  us,  that 


many  of  the  Greek  philosophers  were  of  cpinicn,  that 
most  of  the  Egyptian  fables  were  allegorical  details  of 
physical  operations.  Eusebius  acquaints  tist,  thatfi^op. 
the  physiology,  not  only  of  the  Greeks,  but  likewise 
of  the  barbarians,  was  nothing  else  but  a  kind  of 
science  of  nature,  a  concealed  and  dark  theology,  in¬ 
volved  in  fable  and  fiction,  whose  hidden  mytseries 
were  so  veiled  over  witli  enigmas  and  allegories,  that 
the  ignorant  million  were  as  little  capable  of  compre¬ 
hending  what  was  said  as  what  was  suppressed  in  si¬ 
lence.  This,  says  he.  Is  apparent  from  the  poems  of 
Orpheus  and  the  fable  of  the  Phrygians  and  Egyp- 
tians.  Dionysius  ot  Halicarnassus  likewise  observes  if,  f  Antiq^. 
that  the  fables  of  the  Greeks  detail  the  operations  of^®^- 

Proclns  §  makes  the  same  oh- §  rfw. 
the  people  in  question.  The 
taught  the  latent  operations  of 


nature  by  allegories, 
servation  concernino 
Egyptians,  says  he, 
nature  by  fables. 

These  physiological  secrets  were  no  doubt  expounded  Phvsiologi- 
to  the  initiated;  and  that  the  Egyptian  priests  ^vere 
deeply  skilled  in  physiological  science,  can  scarce  be 
questioned,  if  we  believe  that  Jannes  and  Jambres  ri- s^eries"©^ 
vailed  JMoses  with  their  enchantments.  The  preceding  Egypt, 
detail  comprehends  all  that  was  revealed  to  the  Epoptae 
in  the  original  Egyptian  mysteries..  What  articles 
might  have  been  introduced  afterwards,  we  cannot  pre¬ 
tend,  to  determine. 

Be  that  as  it  may,  one  thing  is  certain,  namely,  that 
the  vulgar  Vvere  excluded  from  all  those  choice  secrets, 
which  w'ere  carefully  reserved  for  the  nobility  and 
sacerdotal  tribes.  To  them  it  was  given  to  know  the 
mysteries  of  the  kingdom  of  darkness  ;  but  to  those 
who  were  without,  all  was  mystery  and  parable.  While 
the  laity  fed  on  husks,  the  clergy  and  the  quality 
feasted  on  royal  dainties.  The  priests  who  had  de- 
Hsed  these  allegories  understood  their  original  import, 
aud  bequeathed  it  as  an  Inestimable  legacy  to  their 
children.  Here  then  we  have  the  priniai-y  object  of 
the  mysteries,  namely,  to  develope  to  the  initiated  the 
original  and  rational  import  of  those  allegorical  and 
mystical  doctrines  which  were  tendered  to  the  uniniti¬ 
ated,  Avrapt  up  in  impenetrable  allegory  and  obsciiritv. 

To  the  former,  these,.were  communicated  and  explain¬ 
ed  :  The  latter  rvere  obliged  to  stand  at  an  arvful  di¬ 
stance,  and  retire  as  the  Procul,  0  procut  cste  proj'uni, 
thundered  in  their  ears. 

These  allegorical  traditions  originated  in  Egypt,  (sec 
Mythyology.)  It  Avas  the  general  bias  of  the  orien¬ 
tal  genius.  The  Egyptians,  hoAvever,  according  to  the 
most  authentic  accounts  (g),  Avere  the  greatest  profi¬ 
cients  in  that  science.  The  original  subject  of  these 
in.stitutions  Avere,  Ave  imagine,  the  articles  Ave  have  spe¬ 
cified  above  :  but  in  process  of  time,  according  to  the 
natural  course  of  things,  numerous  improvements  Averc 
made,  and  many  nt-AV  rites,  ceremonies,  usages,  and  even 
doctrines,  Avere  superinduced,  Avhich  Avere  utterly  un¬ 
known  to  the  original  hierophants,  (h).  Simplicity  is, 

for 


(e)  Catechumens  were  pupils  who  were  learning  the  elements  of  any  science. 

(F)  I'yphon  was  the  evil  genius,  or  devil,  of  the  Egyptians. 

(r.)  As  early  as  the  age  af  .Triscph,  the  Egyptians  were  skilled  In  the  interpretations  of  dreams,  divinations, 
&c.  and  in  the  age  of  Moses  they  were  become  wise  men,  magicians,  &c. 

(h)  ILerophant  imports  a  priest  employed  in  explaining  the  doctrines,  rites,  &c.  communicated  to  the  initiated 
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for  the  most  part,  one  of  the  distinguishing  cliaracters  of 
a  new  institution  ;  but  succeeding  architects  generally 
imagine  that  something  is  still  wanting  to  complete  the 
beauty,  the  regularity,  the  uniformity,  the  magnifi¬ 
cence,  and  perhaps  the  conveniency  of  the  structure. 
Hence,  at  length,  it  comes  to  be  so  overloaded  with  ad¬ 
ventitious  drapeiy,  that  its  primary  elegance  and  sym- 
metrv  are  altogether  defaced.  This  was  the  case  with 
the  eai'liest  Egyptian  mysteries.  Their  subject  rvas  at 
first  simple  and  easy  to  be  comprehended  •,  in  time  it 
became  complex,  intricate,  and  unintelligible. 

In  order  to  celebrate  those  mysteries  with  the  greater 
secrecy,  their  temples  were  so  constructed  as  to  favour 
the  artifice  of  the  priests.  The  fanes,  in  which  they 
used  to  execute  their  sacred  functions,  and  to  perform 
the  rites  and  ceremonies  of  their  religion,  were  sub¬ 
terraneous  apartments,  constructed  w’ith  such  wonder- 
full  skill  and  dexterity,  that  eveiy  thing  that  appeared 
in  them  breathed  an  air  of  solemn  secrecy.  Their 
walls  rvere  covered  with  hieroglyphic  paintings  and 
sculpture,  and  the  altar  was  situated  in  the  centre  of 
the  apartment.  Modern  J  travellers  have  of  late  years 
discovered  -some  vestiges  of  them,  and  bear  witness  to 
the  above  de.scriptlon  of  those  dark  abodes  (i).  In 
those  subterraneous  mansions,  which  the  priests  of  that 
ingenious  nation  had  planned  with  the  most  consum¬ 
mate  skill,  the  kings,  princes,  and  great  men  of  the 
state,  encountered  the  dangers  and  hardships  contrived 
to  prove  their  prudence,  fortitude,  patience,  abstinence, 
&c.  These  were  appointed  to  try  their  merit ;  and  by 
these  the  hierophants  were  enabled  to  decide  Avliether  or 
not  they  were  duly  qualified  for  receiving  that  benefit. 
L'pon  these  occasions  w-e  may  believe,  abundance  of 
those-magical  tricks  were  exhibited,  for  Avhich  the  ma¬ 
gicians  ot  Egj'pt  Avere  so  much  celebrated  among  the 
ancients.  1  he  strange  and  astonishing  sights,  the  al¬ 
ternate  successions  of  light  and  darkness,  the  hideous 
spectres  exposed  to  A'icAV,  the  frightful  hoAvlings  re¬ 
echoed  by  these  infernal  domes,  the  scenes  of  Tartarus 
and  Elysium,  exhibited  alternately  and  in  quick  succes¬ 
sion,  must  have  made  a  deej)  and  lasting  impression  on 
the  mind  of  the  affrighted  vo'tary  (k).  These  scenes 
AA’e  shall  describe  more  fully  in  the  sequel. 

From  the  scenes  exhibited  in  celebrating  the  Egyp¬ 
tian  mysteries,  especially  those  of  Isis  and  Osiris,  the 
Greeks  seem  to  have  copied  their  ideas  of  the  infernal 
regions,  and  the  subterraneous  mansions  of  departed 
souls.  Many  colonies  of  Egyptians  settled  in  Greece. 
From  these  the  asiSoi  (l),  or  most  early  bards  of 
Greece,  learned  them  imperfectly.  Of  course,  we 
find  Homer’s  account  of  the  infernal  regions,  and  of 
the  state  of  departed  souls,  lame  and  Incoherent.  Suc¬ 
ceeding  bards  obtained  more  full  and  more  distinct  in- 
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formation.  Euripides  and  Aristophanes  scem_  to  have 
paved  the  way  for  the  prince  of  Eomaii  poets.  Plato  Phwd^i 
and  some  of  the  other  philosophers  have  shoAvn  bv  their 
descriptions  or  allusions,  that  the  Avhole  apparatus  of 
Tartarus  and  Elysium  had  become  a  hackneyed  topic 
■  some  centuries  before  Virgil  was  born.  This  incom¬ 
parable  poet  borroAved  his  Ideas  from  Homer,  Aristo¬ 
phanes,  Euripides,  Plato,  &c.  These,  under  his  plas¬ 
tic  hand,  in  the  sixth  iEneid,  grcAV  Into  a  system  beau¬ 
tiful,  regular,  uniform,  and  consistent.  The  materials 
he  has  employed  Avere  created  to  his  hand  j  he  had 

only  to  collect,  polish,  arrange,  and  connect  them. _ 

The  sentiments  collected  from  the  Platonic  plillosophy, 
and  the  inimitable  episode  copied  from  the  annals  of 
Koine,  by  the  masterly-skill  which  he  has  displayed  in 
the -application  of  them,  form  the  chief  excellencies  of 
the  piece.  For  the  rest,  he  could  Avell  dispense  Avith 
going  to  Eleusis  (w)  :  every  old  Avoman  in  Athens  and 
Kome  could  repeat  them.  .  20 

Egypt  Avas  then  the  native  land  of  mysteries  as  well  Mysteries 
as  of  idolatry.  Every  god  and  goddess  respectively 
had  their  mysteries  j  but  as  those  of  Isis  Osiris 
AA-ere  the  most  celebrated,  they  of  course  became  prin-  andGrTcw 
cipal  objects  of  pm-suit  as  Avell  as  of  imitation  to  the 
neighbouring  nations.  These,  as  is  generally  believed, 

Avere  carried  into  Persia  by  Zoroastres,  or  Zerdusht, 
by  Avhom  they  Avere  consecrated  to  Mithras.  On  these 
Ave  shall  make  some  observations  in  the  sequel. _ Or¬ 

pheus  imported  them  into  Thrace  ;  Cadmus  brought 
them  into  Boeotia,  Avhere  they  Avere  sacred  to  Bacchus. 

Inachus  established  them  at  Argos  in  honour  of  Juno, 
the  same  Avith  Isis  (n)  5  Cyniras  In  Cyprus,  Avhere  they 
Avere  dedicated  to  Venus.  In  Plii-ygla  they  Avere  sacred 
to  Cybele,  the  mother  of  the  gods. 

Our  learned  readers,  Avho  avIII  probably  reflect 
that  the  Egyptians  Avere  in  ancient  times  inhospitable 
to  strangers,  Avill  perhaps  be  surprised  that  this  fasti¬ 
dious  and  jealous  people  Avere  so  ready  to  communicate 
the  arcana  of  their  religion  to  foreigners. — But  they 
Avill  please  recollect,  that  a  great  part  of  Greece  Avas 
planted  Avith  colonies  from  Egypt,  Phoenicia,  Palestine, 

&c.  This  Ave  could  easily  prove,  did  the  bounds  pre¬ 
scribed  us  admit  such  a  degression.  Orpheus,  if  not  an 
Egyptian,  Avas  at  least  of  oriental  extraction.  Inachus, 

Cadmus,  and  Melampus,  are  universally  alloAved  to 
have  been  Egyptians.  Erechtheus,  in  Avhosc  reign  the 
Eleusinian  mysteries  Avere  established,  Avas  an  Egyptian 
by  birth,  or  at  least  sprung  from  Egyptian  ancestors. 

1  he  Egyptians,  then,  in  those  early  ages,  did  not  vieAV 
the  Greeks  in  the  light  of  aliens,  but  as  a  people 
nearly  related  either  to  themselves  or  the  Phoenicians, 
who  Avere  their  brethren.  Upon  this  connexion  aa'c 
imagine  it  Avas,  that  in  later  times  most  of  the  .sages  of 

Greece, 


_  (i)  See  an  excellent  description  of  these  subterraneous  aboeles,  and  of  the  process  of  probation  carried  on  there, 
in  a  brench  romance,  entitled  ihc  Life  of  Setrws. 

-.1  descended  Into  Trophonius’s  vault  were  said  to  have  been  so  terrified  AvIth  shocking  sights, 

chat  they  never  laughed  during  the  remainder  of  their  lives.  b  &  ■> 

(L)  Ihese  were  strolling  poets  like  our  minstrels,  Avho  frequented  the  houses  of  the  great  men  of  Greece,  and 
en  ertained  the  company  upon  public  occasions  Avith  singing  and  tales  of  other  times. 

j  is  lop  arburton  has,  Avith  much  ingenuity,  and  a  vast  profusion  of  reading,  endeavoured  to  proA'e  that 
•Virgil  borrowed  the  whole  scenery  of  the  sixth  ^neid  from  the  sources  mentioned  in  the  text. 

ISIS  was  the  moon,  and  the  original  Juno  Avas  the  same  planet. 

S 
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Greece,  especially  of  Athens,  found  so  hospitable  a 
reception  among  that  people.  They  probably  viewed 
them  ill  the  ligiit  of  propagandi  ;  apostles  able  and 
■willing  to  disseminate  their  idolatrous  rites.  This  ob¬ 
servation,  which  might  be  supported  by  numberless  au¬ 
thorities,  did- the  nature  of  the  present  inquiry  permit, 
ivi!l,  W'e  think,  go  a  great  way  towards  obviating  the 
objection. 

Mvsteiics  Although,  as  has  been  observed,  every  particular 
of  Mitfai-as  deity  i.ad  his  otvn  peculiar  mysterious  sacred  rites,  yet 
Bacchus,  of  all  others  those  of  Mithras,  Bacchus  (o),  and  Ceres, 
the  n  deemed  the  most  august,  and  were  most  universal- 

au'-'ust.  *  I’tligiously  celebrated.  To  these,  therefore, 

we  shall  in  a  good  measure  confine  ourselves,  upon  this 
occasion.  If  our  readers  shall  become  intimately  ac¬ 
quainted  with  these,  they  may  readily  dispense  with  the 
knowledge  of  the  rest,  wliich  are,  indeed,  no  more  than 
streams  and  emanations  from  these  sources.  We  shall 
then,  in  the  first  place,  present  to  our  readers  a  brief 
sketch  of  the  mysteries  of  Mithras. 

Mithras,  or,  according  to  the  Persian,  MiJir,  was 
one  of  the  great  gods  of  the  Asiatics.  His  worship 
Was  for  many  ages  confined  to  Persia.  Afterwards, 
however,  it  was  propagated  so  far  and  wide,  that  some 
have  imagined  they  had  discovered  vestiges  of  it  even 
*  Relt^.  in  Gaul.  Mihr,  according  to  Dr  Hyde  signifies 
vet.  Versa-  a„(j  likewise  the  sun.  If  we  might  presume  to 

difler  from  so  a  respectable  an  authority,  we  should  con¬ 
jecture  that  it  Is  a  cognate  of  the  Hebrew  word  muthir, 
“  excellentia,  praestantia.”  That  there  was  an  analogy 
between  the  Hebrew  and  old  Persian,  is  generally  ad¬ 
mitted  by  the  learned.  Be  that  as  it  mav,  Mithras 
was  the  sun  (p)  among  the  Persians  ;  and  in  honour 
Account  of  *'*^*^*’  this  institution  was  established.  Mi- 

themyste-  thras,  according  to  Plutarch  (q^),  was  the  middle  god 
ries  of  .Mi-  between  Oramaz  and  Ariman,  the  two  supreme  divi- 
thras.  nitles  of  Persia.  But  the  fact  is,  the  solar  planet  was 
the  visible  emblem  of  Oramaz,  the  good  genius  of  the 
Persian  tribes,  and  the  same  tvifh  the  Osiris  of  the 
Egyptians.  From  these  people,  some  have  imagined 
that  Zoroastres  (r),  or  Zerdusht,  borrowed  his  my¬ 
steries  of  Mithras.  To  this  opinion  eve  cannot  give 
our  assent,  because  the  probationary  trials  to  be  under¬ 
gone  by  the  candidates  among  the  former  cvere  much 

more  savage  and  sanguinary  than  among  the  latter. _ 

Both,  however,  were  instituted  in  honour  of  the  same 
deity  ;  and  probably  the  scenes  exhibited,  and  the  in¬ 
formation  communicated  in  both,  were  analogous  j  a 
circumstance  which  perhaps  gave  birth  to  the  opinion 
above  mentioned, 


Tiie  grand  festival  of  Mithras  was  celebrated  six 
days,  in  the  middle  of  tlie  month  Mihr  (s).  Upon 
these  days,  it  was  lawful  for  the  kings  of  Persia  to  get 
drunk  and  dance.  On  this  festival,  we  imagine,  the 
candidates  lor  initiation,  having  duly  proved  their  vo¬ 
cation,  were  solemnly  admitted  to  the  participation  of 
the  mysteries. 

Zoi'oastres  (t)  worshipped  Mithras,  or  the  Sun,  in  a 
certain  natural  cave,  which  he  formed  into  a  temple, 
and  fitted  up  In  a  manner  exactly  mathematical.  There 
IMithras  was  represented  as  presiding  over  the  lower 
world  with  all  the  pomp  of  royal  magnificence.  In 
it  too  -were  seen  the  symbols  of  Mithras  and  of  the 
world,  philosophically  and  matliematically  exhibited, 
to  be  contemplated  and  worshipped.  Tliis  deity  was 
sometimes  represented  as  mounted  on  a  bull,  which  he 
is  breaking,  and  which  he  kills  with  a  sword.  On 
some  has  reliefs  still  existing,  he  appears  as  a  young 
man  with  his  tiara  turned  upward,  after  the  manner  of 
the  Persian  kings.  He  is  clothed  with  a  short  tunic  and 
breeches,  after  the  Persian  fashion.  Sometimes  he  wears 
a  small  cloak.  By  his  sides  are  seen  other  human  figures, 
with  tiaras  of  the  samp  fashion  on  their  heads,  but  with¬ 
out  cloaks.  One  of  these  figures  commonly  holds  in  his 
one  hand  a  torch  lifted  up ;  in  the  other,  one  turned 
do  wnward.  Sometimes  over  the  cave  are'seen  the  cha¬ 
riots  of  the  sun  and  moon,  and  divers  constellations, 
such  as  cancer,  scorpIo,  &c. 

In  one  of  those  caves  the  ceremonies  of  •fiction 
were  performed  j  but  before  the  candidate  could  bcaryexer- 
admitted,  he  was  forced  to  tindergo  a  course  of  pro-cises  pre¬ 
bationary  exercises,  so  numerous  and  so  rigorous,  that''‘?“®^' 
vei-y  few  had  courage  and  fortitude  enough  to  go  through  “dbation- 
them.  lie  was  obliged  to  live  a  life  of  virtue  and 
abstinence  for  the  space  of  seven  'years  previous  to  the 
period  of  his  initiation.  Some  months  before  it,  he  was 
obliged  to  .submit  to  a  long  and  austere  fast,  which 
continued  fifty  days.  He  ivas  to  retire  several  days 
to  a  deep  and  dark  dungeon,  where  lie  ivas  successively 
exposed  to  all  the  extremes  of  heat  and  cold.  Mean¬ 
time  he  frequently  underwent  the  bastinado,  which 
the  priests  applied  without  mercy.  Some  say  this  fu- 
stigation  continued  two  whole  days,  and  was  repeated 
no  less  than  15  times.  In  the  course  of  these  proba¬ 
tionary  exeiciscs,  the  candidate  was  generally  reduced 
to  a  skeleton  :  and  we  are  told,  that  there  have  been 
several  instances  of  persons  who  have  perished  in  the 
attempt. 

Upon  the  eve  of  the  Initiation,  the  aspirant  waSjj^  T  /.  F' 
obliged  to*  brace  on  his  armour,  in  order  to  encoun-„„'p|^’ 

ter 


(o)  Bacchus  was  the  Osiris  of  the  Egyptians,  and  Ceres  was  Isis  of  the  same  people. 

(p)  .Mosheim,  in  his  note  on  Cudworth’s  Intellectual  System,  p.  53;.  has  taken  much  pains  to  prove  that 
Mithras  was  a  deified  mortal ;  but  we  cannot  agree  with  that  learned  man  in  this  point. 

(q_)  Isis  and  Osiris,  p.  369.  1.  20.  from  the  bottom.  This  philosopher  makes  Zoroaster,  according  to  some, 
5000  years  prior  to  the  Trojan  war.  This  date  is  certainly  extravagant.  M  e  cannot,  however,  agree,  with 
some  moderns,  who  make  him  contemporary  with  Darius  Hystaspes,  the  immediate  successor  of  Cambvscs,  be¬ 
cause  it  contradicts  all  antiquity. 

(■r)  M.  Silohwettc,  Disscr.  v.  p.  ly.  as.serts  that  Zoroastes  was  initiated  among  the  Egyptians. 

(iS)  'I  he  month  Mthr  began  September  30.  and  ended  Oetolicr  30. 

(t)  iSee  Dr  Hyde  de  Rcl.  vet.  J’ers.  pages  16,  17.  Mr  Bryant’s  Anal.  vol.  i.  p.  23?.  Eorphyr.  de  Antro 
Nymph,  p.  254.  'I'hLs  philosopher  often  mentions  the  cave  of  .Mithras,  and  always  attributes  the  institution  of 
his  rites  to  Zoroaster. 
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ter  giants  and  savage  monsters.  In  those  spacious 
subterraneous  mansions  a  mock  hunting  was  exhibited. 
The  priests  and  all  the  subordinate  ofEcers  of  the 
temple,  transformed  into  lions,  tygers,  leopards,  boars, 
wolves,  and  other  savage  creatures,  assailed  him  w'ith 
loud  bowlings,  roaring,  and  yelling,  and  every  instance 
of  ferine  fury.  In  those  mock  combats,  the  hero  was 
often  in  danger  of  being  really  worried,  and  always  came 
off  with  bruises  and  wounds.  Lampridius  informs  us, 
that  when  the  emperor  Commodus  was  initiated,  he  ac¬ 
tually  carried  the  joke  too  far,  and  butchered  one  of  the 
priests  who  attacked  him  in  the  figure  of  a  wild  beast. 
The  Persians  worshipped  INIithras  or  the  Sun  by  a  per¬ 
petual  fire  ;  hence  the  votary  was  obliged  to  undergo  a 
fiery  trial  j  that  is,  to  pass  seven  times  through  the 
sacred  fire,  and  each  time  to  plunge  himself  into  cold 
water.  Some  have  made  these  probationary  penances 
amount  to  8o ;  others  have  thought  that  they  were  in 
all  only  8.  As  we  find  no  good  authority  for  either 
of  these  numbers,  we  think  ourselves  at  liberty  to  ha¬ 
zard  the  following  conjecture  ;  The  number  seven  was 
deemed  sacred  over  all  the  east.  The  Mithriac  pe¬ 
nances  we  imagine  were  either  seven,  or  if  they  ex¬ 
ceeded  it,  tvere  regulated  by  seven  repetitions  of  that 
number.  The  candidate  having  undergone  all  these 
torturing  trials  with  becoming  patience  and  fortitude, 
was  declared  a  proper  subject  for  Initiation.  But  be- 

24  fore  his  admission  he  was  obliged  to  bind  himself  by 
^crec°^  the  most  solemn  oath,  with  horrible  imprecations  an- 
secr  cy.  nexed,  never  to  divulge  any  single  article  of  all  that 

should  be  communicated  to  him  in  the  course  of  his 

25  initiation. 

Revda-  What  or  ineffable  secrets  were  imparted  to 

mystedes  of-®  initiated,  it  is  impossible  at  this  distance  of  time  to 
Mithras.  discover  with  any  tolerable  degree  of  certainty.  AYe 
may,  however,  rest  assured,  that  the  most  authentic 
tradition  concerning  the  origin  of  the  universe  j  the  na¬ 
ture,  attributes,  perfections,  and  operations,  of  Oro- 
masd  ;  the  baleful  influences  of  Ariman  j  and  the  be¬ 
nign  effects  of  the  government  of  Mithras,  were  un¬ 
folded  and  inculcated.  The  secret  phenomena  of  na¬ 
ture,  as  far  as  they  had  been  discovered  by  the  Magi, 
were  likewise  exhibited  5  and  the  application  of  their 
effects,  to  astonish  and  delude  the  vulgar,  were  taught 
both  in  theory  and  practice.  The  exercise  of  public 
and  private  virtues  was  warmly  recommended  •,  and 
vice  represented  in  the  most  odious  and  frightful  co¬ 
lours.  Both  these  injunctions  were,  we  may  suppose, 
enforced  by  a  display  of  the  pleasures  of  Elysium  and 
the  pains  of  Tartarus,  as  has  been  observed  above  in  de¬ 
scribing  the  mysteries  of  the  Egyptians. 

Those  initiations  are  mentioned  by  Lampridius  in 
i  Dial,  Commodus,  and  likewise  by  Justin -I-  and 

Tr^phone.  Tertullian  J,  who  both  flourished  in  the  second  centu- 
t  £>e  pre¬ 
script  ad- 

ver  He-  -  _ _ _ 
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ry.  The  last  of  these  two  speaks  of  a  kind  of  baptism, 
which  washed  from  the  souls  of  die  initiated  all  the 
stains  which  they  had  contracted  during  the  course  of 
their  lives  prior  to  their  initiation.  He  at  the  same 
time  mentions  a  particular  mark  which  was  impriiUed 
upon  them  (u),  of  an  offering  of  bread,  and  an  emblem 
of  the  resurrection  j  w'hich  particulars,  however,  he 
does  not  describe  in  detail.  In  that  offering,  which 
was  accompanied  with  a  certain  form  of  prayer,  a  ves¬ 
sel  of  water  was  offered  up  with  the  bread.  The  same 
father  elsewhere  informs  us,  that  there  was  presented  to 
the  initiated  a  crowm  suspended  on  the  point  of  a  sword; 
but  that  they  w’ere  taught  to  say,  Mithras  is  my 
crown.  By  this  answer  was  intimated,  that  they  look¬ 
ed  upon  the  service  of  that  deity  as  their  chief  honour 
and  ornament. 

After  that  the  Teletae  (x)  were  finished,  the  pupil 
was  brought  out  of  the  cave  or  temple,  and  with  great 
solemnity  proclaimed  a  lion  of  Mithras  (Y);  a  title 
which  imported  strength  and  intrepid  courage  in  the 
service  ol  the  deity.  They  were  now  consecrated  to 
the  god,  and  rvere  supposed  to  be  under  his  Immediate 
protection  ;  an  idea  which  of  course  animated  them  to 
the  most  daring  and  dangerous  enterprises. 

The  worship  of  Mithras  was  introduced  into  the  Ho¬ 
man  empire  towards  the  end  of  the  republic,  where  it 
made  very  rapid  progress.  AAJien  Christianity  began 
to  make  a  figure  in  the  empire,  the  champions  for  Pa¬ 
ganism  thought  of  proposing  to  men  the  worship  of  this 
power  oj  benevolence,  in  order  to  counterbalance  or  an¬ 
nihilate  that  worship  which  the  Christians  paid  to  Jesus 
Christ  the  true  Suti  of  righteousness.  But  this  mode 
was  soon  abolished,  together  with  the  other  rites  of  Pa¬ 
ganism.  The  Persian  grandees  often  affected  names 
compounded  with  Mithras ;  hence  Mithridates,  Mi- 
throbarzanes,  &c.  Hence,  too,  the  precious  stone 
called  Mithridut  f ,  which  by  the  reflection  of  the  sun  1  ^ 
sparkled  with  a  variety  of  colours.  There  is  likewise  cap. 
a  certain  pearl  of  many  different  colours,  which  they 
call  Mithras.  It  is  found  among  the  mountains  near 
the  Red  sea ;  and  when  exposed  to  the  sun,  it  sparkles 
with  a  variety  of  dyes.  \Ve  find  likewise  a  king  of 
Egypt  of  that  name,  wdio  reigned  at  Heliopolis  ;  who 
being  commanded  in  a  dream  to  erect  an  obelisk  to  the 
solar  deity,  reared  a  most  prodigious  one  in  the  neigh¬ 
bourhood  of  that  city. 

The  votaries  of  Mithras  pretended  that  he  was  sprung 
from  a  rock,  and  that  tlierefore  the  place  where  the  said  to  hai 
mysterious  ceremonies  were  communicated  to  the  ini- sprung  fro 
tiated  was  always  a  cave  Many  different  reasons  have®’  rock., 
been  assigned  for  the  origin  ot  .this  rock-born  deity, 
most  of  which  appear  to  us  unsatisfactory.  If  our 
readers  will  be  obliging  enough  to  accept  of  a  simple 
and  obvious  conjecture,  they  may  take  the  following : 

A 


ret. 


pr^tice  of  imprinting  a  sacred  mark,  probably  on  the  forehead  of  the  Initiated,  we  find 
the  injunction  to  the  angel,  Ezek.  chap.  lx.  ver.  4.  and  the  Revelation  passim. 

t ‘tailed  Jeletee,  which  imports,  “  the  rites  which  confer  perfection.” 
linne<t<tp<i  ^  ^  1  ^  Mithras  were  called  the  lions  of  Mithras,  and  his  priestesses 

festivals  tbpv  m  ^yeenai,.  e  other  inferior  ministers  were  called  eagles,  hawks,  rattens,  &c.  and  on  their 
the  ceremon^s  s  corresponding  to  their  titles,  after  the  Egyptian  manner,  where  the  priests  appeared  at 

sumption  that  the^  n  ”1^’’  heads  of  lions,  apes,  dogs,  &c.  a  circumstance  which  furnishes  a  pre¬ 

sumption  that  the  mysteries  of  Mithras  were  ot  Egyptian  original. 
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A  rock  is  the  symbol  of  strength  and  stability  (z)  •,  the 
dominion  of  Mithras,  in  tlie  opinion  of  his  votaries, 
was  firm  as  a  rock,  ami  stable  as  the  everlasting  bills. 
If  oar  readers  should  not  admit  the  probability  of  this 
conjecture,  we  would  beg  leave  to  remit  them  to  the 
learned  Mr  Bryant’s  Ahah/sis  of  Mijthohgy,  where  they 
will  find  this  point  discussed  with  deep  researcii  and 
wonderful  ingennitv.  Whatever  may  have  been  the 
origin  of  this  o]>inion  with  relation  to  the  birth  of  IMi- 
thras,  it  is  certain  that  some  reverence  to  rocks  and 
caves  was  kept  up  a  long  time  even  after  the  establish¬ 
ment  of  Christianity.  Hence  the  prohibition  given  to 
some  of  the  proselytes  to  that  religion,  that  they  should 
no  more  presume  to  oft’er  up  their  pray'ers  ad peiras,  at 
the  rocks  (a). 

We  shall  conclude  our  account  of  the  mysteries  of 
IMithras,  with  a  passage  from  iM.  Anouetil,  to  whom 
we  are  so  much  indebted  for  what  knowledge  we  have 
of  the  Persian  theology,  and  in  which  the  functions  of 
that  deity  are  briefly  and  compreliensively  delineated. 
“  'I'lie  peculiar  functions  of  Mithras  are  to  figlst  conti¬ 
nually  against  Ahriman  and  the  Impure  army  of  evil 
genii,  whose  constant  employment  is  to  scatter  terror 
and  desolation  over  the  universe  ;  to  protect  the  frame 
of  nature  from  the  demons  and  theif  productions.  For 
this  purpose  he  is  furnished  with  a  thousand  ears  and  a 
thousand  eyes,  and  traverses  the  space  between  heaven 
and  earth  :  his  hands  armed  with  a  club  or  mace.  Mi¬ 
thras  gives  to  the  earth  light  and  sun  :  lie  traces  a 
course  for  the  waters  :  he  gives  to  men  corn,  pastures, 
and  children  ;  to  the  world  virtuous  kings  and  war¬ 
riors  maintains  harmony  upon  earth,  watches  over  the 
law,”  &c.  As  the  history  of  Mithras,  and  the  nature 
of  Ills  mvsteries,  are  not  gerterally  known,  we  imagined 
It  would  he  agreeable  to  many  of  our  readers  to  have 
the  most  important  articles  relating  to  that  subject  laid 
2-j  before  them  as  it  were  in  detail. 

^fyslc^ies  w  e  now  proceed  to  the  orgla  or  mysteries  of  Bac- 

ot  Bacchus. wliich  we  shall  introduce  with  a  brief  history  of 
that  deity.  The  original  Dionysus  or  Bacchus  was  the 
Osiris  of  the  Egyptians,  which  last  was  the  Sun  (b). 
Whether  there  was  an  Egyptian  monarch  of  that  name, 
*  Lib.  i.  as  Diodorus  Siculus  affirms  *,  lias  no  manner  of  con¬ 
nexion  with  the  present  disquisition.  The  Greek 
j  name  of  that  deity  is  plainly  oriental,  being  compound- 
Bacchus  bright,”  and  nasla  or  noid,  in  the  .ffiolic 

the  same  dialect  7iusa,  “  a  prince.”  This  name  was  imported 
with  Osiris,  from  the  cast  by  Orpheus,  Cadmus,  or  by  whoever  else 
communicated  the  worship  of  Osiris  to  the  Greeks. 
That  the  Dionysus  of  the  Cirecks  was  the  .same  with 
..  the  Odris  of  the  Egyptians,  is  universally  allowed, 
cap*  1*44  Hcrodottis  tells  ns  expressly +,  that  Om  is  is  Diont/sim 
t  Theol.  in  the  Greek  language  :  Marlianus  Capelins,  quoted 

l-  'vpt.  above,  expresses  the  verv  same  idea  J.  Tlic  original 

lib.  ii.  Osiris  was  then  the  sun  j  but  the  Dionysus  or  Bacchus 
'“I’  '•  VoL.  XIV.  Bart  II. 


of  the  Greeks  was  the  same  with  the  O.slrls  of  the  E- 
gvptlans  5  therefore  the  Bacchus  or  Dionysus  of  the 
Greeks  was  likewise  the  same  luminary. 

The  name  Osiris  has  much  embarrassed  critics  and 
etymologists.  The  learned  Jablonski  instead  of  de- 6  Panih. 

1  ineating  the  character,  attrllmtes,  operations,  adven- 
tures,  e.xploits,  and  peculiar  department  assigned  this 
deity  by  his  votaries,  has  spent  much  of  his  pains  on 
trying  to  investigate  the  etymology  of  his  name.  If 
it  be  granted,  which  is  highly  probable,  that  the  He¬ 
brew  and  Egyptian  tongues  are  cognate  dialect*,  we 
should  imagine  that  it  is  actually  the  C/iosher  or  Os/iir 
of  the  former  language,  which  imports,  “  to  make  rich, 
to  become  rich.”  Indeed  the  words  Osiris  and  Isis 
were  not  the  vulgar  names  of  the  sun  and  moon  among 
the  Egyptians,  but  only  epithets  importing  their  quali¬ 
ties.  The  name  of  the  sun  among  that  people  was  PJirior 
PJmj,  and  that  of  the  moon  loh,  whence  the  Greek  lo. 

The  term  Osiris  was  applied  both  to  the  sun  and  to  the 
river  Nile  j  both  which  by  their  influence  contributed 
respectively  to  enrich  and  fertilize  the  land  of  Egypt. 

It  was  a  general  custom  among  the  orientals  to  de¬ 
nominate  their  princes  and  great  men  from  their  gods, 
demigods,  Iieroes,  &c.  When  the  former  were  ad¬ 
vanced  to  divine  honours,  they  were  in  process  of  time 
confounded  with  their  archetypes.  Tlie  original  di¬ 
vinities  were  forgotten,  and  these  upstart  deities  usurp- 
ed  their  place  and  prerogatives.  In  the  earliest  pe¬ 
riods  of  the  Egyptian  monarchy,  there  aj)pearcd  two 
illustrious  personages,  Osiris  and  Isis.  These  were  the 
children  of  Cronus  j  and  being  brother  and  sister,  they 
yvere  joined  in  matrimony,  according  to  the  custom  of 
the  Egyptians.  As  the  brother  and  husband  had  as¬ 
sumed  the  name  of  the  Sien,  so  the  sister  and  consort 
took  that  of  Isis,  that  is,  “  the  woman  ||,”  a  name  which  \\norirpollo, 
the  Egyptians  applied  both  to  the  moon  and  to  the  cap.  3. 
earth,  in  'consequence  of  the  similarity  of  their  na¬ 
ture,  their  mutual  sympathy,  and  congenial  fecundity. 

Osiris  having  left  his  consort  Isis  regent  of  the  qC 

dom,  yvlth  Hermes  as  her  prime  minister,  and  Heron- 
Ics  as  general  of  Iier  armies,  quitted  Egypt  with  a  nu¬ 
merous  body  of  troops,  attended  by  companies  of 
fauns  (c),  satyrs,  singing  women,  musicians,  &c.  and 
traversed  all  Asia  to  tlie  eastern  ocean.  He  tlicn  re¬ 
turned  homeward  through  the  Upper  Asia,  Thrace, 

Pontns,  Asia  Minor,  Syria,  and  Palestine.  M  herever 
he  marched  he  conferred  numberless  benefits  on  the 
savage  inhabitants.  He  taught  the  art  of  cultivating 
tlie  ground,  preserving  the  fruits  of  tlie  eartli,  and  di¬ 
stinguishing  the  wholesome  and  nutritive  from  the  un¬ 
wholesome  and  poisonous.  He  instructed  them  in  the 
culture  of  the  vine  ;  and  where  vines  could  not  be  pro¬ 
duced,  lie  communicated  to  them  the  method  of  pro¬ 
ducing  a  fermented  liquor  from  bailey,  very  little  in¬ 
ferior  to  wine  itself,  lie  Iniilt  many  cities  in  dift’erent 

4  C  parts 


(z)  Our  Saviour  probably  alludes  to  this  emblem,  when  he  talks  cf  httUding  his  church  on  a  rock  ;  and  adds, 
that  the  irtitrs  of  hell  should  not  prevail  ngatnst  it. 

(.\)  'Pile  Ca’c'lonlan  druid  seem  to  Iiave  regarded  ci  rialii  stones  witli  a  superstitious  veneration,  in  yvliich  the 
Catholics  imitejed  them.  'Diere  arc  in  several  places  of  Scotland  large  stones,  which  tlie  vulgar  call  here  stones, 
i.  c.  we  imaijine,  lecture^ 

(n)  See  Maci'ol).  lil).  I.  cap.  21.  p.  bottom.  Diogenes  Laert.  in  prooeinlo,  par.  10.  Martian.  (  apek  lib.  ii. 
Jablonski,  vol.  i.  lib.  ii.  415.  par.  3.  Hint.  Is!-  et  OAr.  jjassim. 

^c)  M<  n  and  women  dressed  in  the  habits  of  those  rui  al  deities. 
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parts  of  tlie  globe,  planted  numerous  colonies  (d),  and 
wherever  he  directed  liis  course  instituted  just  and 
wholesome  laws,  and  established  the  rites  and  ccren)0- 
nies  of  religion,  and  left  priests  and  catechists  of  Iiis 
train  to  teach  and  inculcate  the  observance  of  them. 
In  short,  he  left  everywhere  lasting  monuments  of  his 
progress,  and  at  the  same  time  of  his  generosity  and 
beneficence.  Where  he  found  the  people  docile  and 
submissive,  he  treated  them  with  kindness  and  huma¬ 
nity  :  if  any  showed  themselves  obstinate,  he  compel¬ 
led  them  to  submit  to  his  institutions  by  force  of 
arms. 

At  the  end  of  three  years,  he  returned  to  Egypt, 
where  his  brother  Typhon,  a  wicked  unnatural  mon- 
•  Y  t.  been  forming  a  conspiracy  against  his  life. 

His  eat  .  traiterous  design  he  soon  after  accomplished  in 
the  following  manner  ;  He  Invited  Osiris,  with  some 
other  persons  whom  he  had  gained  over,  to  an  enter¬ 
tainment.  When  the  repast  was  finished,  he  produced 
a  beautiful  coffer,  highly  finished,  and  adorned  with 
studs  of  gold  ;  promising  to  bestow  it  on  the  person 
whom  it  should  fit  best.  Osiris  was  tempted  to  make 
the  experiment.  The  conspirators  nailed  down  the 
cover  upon  him,  and  threw  the  coffer  into  the  river. 
This  coffer,  which  was  now  become  the  coffin  of  Osiris, 
was,  they  tell  us,  wafted  by  the  winds  and  waves  to 
the  neighbourhood  of  Byblus,  a  elty  of  Phcenicia,  where 
it  was  cast  on  shore,  and  left  by  the  waves  at  the  foot 
31  of  a  tamarind  tree. 

^7s”of  Isis  and  forlorn,  at- 

in'^Larch^  tended  bj"  Anubis,  Avas  ransacking  every  quarter  in 

»f  his  body,  search  of  her  beloved  Osiris.  At  length  being  inform¬ 
ed  by  her  faithful  attendant  and  guardian,  that  his  bo¬ 
dy  was  lodged  somewhere  in  the  neighbourhood  of  By¬ 
blus,  she  repaired  to  that  city.  There,  they  say,  she 
was  introduced  to  the  queen,  and  after  (e)  a  variety  of 
adventures  she  recovered  the  corpse  of  her  husband, 
w’hich,  of  course,  she  carried  back  with  her  to  Egypt  : 
but  the  mischievous  Typhon,  ever  on  tlie  rvatch,  found 
her  on  the  banks  of  the  Nile  ;  and  having  robbed  her 
of  her  charge,  cut  the  body  into  14  parts,  and  scatter¬ 
ed  them  up  and  down.  Now,  once  more,  according 
to  the  fable,  Isis  set  out  in  quest  of  those  parts,  all  of 
which,  only  one  excepted,  she  found,  and  Interred  in 
the  place  rv.here  she  found  them  j  and  hence  the  many 
tombs  of  Osins  in  that  country.  These  tombs  were  de¬ 
nominated  taposins  by  the  natives.  Many  other  fabu¬ 
lous  adventures  Avere  ascribed  to  those  two  personages, 
which  it  is  not  our  province  to  enumerate  at  present. 
If  our  readers  should  rvish  to  be  more  minutely  inform¬ 
ed  on  this  subject,  they  may  have  recourse  to  the  au¬ 
thors  mentioned  in  the  last-quoted  author,  or  to  tlie 
learned  Mr  Bryant’s  Analysis  of  Ancient  Mythology, 


and  M.  Cour  de  Gebelin,  rvhere  they  will  find  matter 
enough  to  gTatify  their  curiosity.  32 

To  commemorate  those  adventures,  the  mysteries  of?'^ 

Isi?  and  Osiris  were  instituted;  and  from  them  both 
those  of  Bacchus  and  Cei-es,  among  the  Greeks,  Avere instituted 
derived.  Of  the  Egyptian  solemnity,  we  have  an  ex-in  comme- 
act  epitome  in  one  of  tlie  fathers  of  the  church,  to  the'”°'“’^‘“" 
folloAving  purpose  :  “  Here  folloAvs  (savs  he)  an  ^pi*  ventures! 
tome  of  the  mystei-les  of  Isis  and  Osiris.  They  deplore 
annually,  Avlth  deep  lamentations  and  shaved  heads,  the 
catastrophe  of  Osiris  OA'er  a  buried  statue  of  that  mo¬ 
narch.  They  beat  their  breasts,  mangle  their  arms, 
tear  open  the  scars  of  their  former  wounds  ;  that  by  an¬ 
nual  lamentations  the  catastrophe  of  his  miserable  and 
fatal  death  may  be  revived  in  their  minds.  "When  they 
haA’e  practised  these  things  a  certain  number  of  days, 
then  they  pretend  that  they  have  found  the  remains  of 
his  mangled  body  ;  and  having  found  them,  their  sor- 
roAvs  are  lulled  asleep,  and  they  break  out  into  immo¬ 
derate  joy.”  M  hat  maxims  of  morality,  secrets  of  phy¬ 
siology,  or  phenomena  of  astronomy,  Avere  couched  un¬ 
der  this  allegorical  process,  is  not  our  business  to  inves¬ 
tigate  in  this  place.  We  shall  only  observe,  that,  in 
all  probability,  Osiris  and  Isis  Avere  sovereigns  of  Egypt 
at  a  very  early  period  ;  that  they  had  conferred  nWny 
signal  benefits  on  their  subjects,  Avho,  influenced  by  a 
sense  of  gratitude,  paid  them  divine  honours  after  thein 
decease  ;  that  in  process  of  time  they  Avcrc  confounded 
Avith  the  sun  and  the  moon  ;  and  that  their  adventures 
AA'cre  at  length  magnified  beyond  all  credibility,  inter¬ 
larded  Avith  fables  and  allegories,  and  employed  in  the 
mysteries  as  channels  to  convey  a  variety  of  instructions- 
to  the  initiated. 

Be  that  as  it  may',  it  is  certain  that  the  A-ery  same  Transfer- 
mode  of  Avorship  Avas  established  at  Byblus,  and  in  af-''c<l  to  By- 
ter  ages  transferred  to  Tyre.  The  Mizraim  and  Clia-!j|“*^'^"^ 
naanim  AA'erc  nearly  connected  by  blood,  and  their  re- ^vher’e  Osi- 
ligious  ceremonies  Avere  derived  from  the  very  same ris  was 
source.  By  Avhat  medium  the  worship  of  Osiris  at  called  Ado-^ 
Abydus  and  Tyre  Avas  connected,  avc  shall  leave 
others  to  explain  ;  Ave  shall  only  observe,  that  among 
the  Phoenicians  this  deity  obtained  the  names  Adonis 
and  Bacchus,  The  former  is  rather  an  (f)  epithet 
than  a  name;  the  latter  is  evidently  an  allusion  to 
the  Aveeplng  and  lamentation  (g)  Avitli  Avhich  the  rites 
Avere  perlormed.  M  e  find  another  name  of  that  divi¬ 
nity  mentioned  in  Scripture  (h)  ;  but  that  term  is 
plainly  of  Egyptian  original :  Ave  shall  noAV  proceed  to 
the  mysteries  of  Osiris  as  they  Avere  celebrated  among 
the  Greeks  and  Thracians,  under  the  name  of  the’Or- 
gia  of  Dionysus  or  Bacchus  f .  f  Si- 

Orpheus,  the  celebrated  Thracian  philosopher,  had^"^-  ^'ossius 
traA'elled  into  Egypt  in  quest  of  knowledge  ;  and  from'^^  ’ 

that 


(d)  Many  have  thought  this  expedition  fabulous;  but  the  numberless  monuments  of  Egyptian  architecture, 
sculpture,  and  statuary,  lately  discovered  in  the  east,  confirm  it. 

the  conquests  and  adventures  of  Osiris  and  Isis,  we  must  send  our  learned  readers  to  Hlod.  Sic. 

1  .  .  1.  an  ut.  Isis  et  Osiris,  p.  256.  et  seq.  which  Ave  have  been  obliged  to  abridge,  in  consequence  of  the 
narroAV  limits  prescribed  us. 

(f)  Adonis  is  evulently  the  HebreAV  Adorn,  “  my  lord,”  and  imports  the  sovereignty  of  the  deity. 

Homans  “drived  from  the  Phoenician  word  bahah,  “  to  Aveep.”  This  Avas  the  name  embraced  by  the 

(h)  Ezek.  chap.  viii.  ver.  14.  Tammu%  is  the  name  of  one  of  the  months  of  the  Egyptian  year. 
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that  country,  according  to  the  most  authentic  accounts, 
he  imported  the  Bacchanalian  rites  and  institutions. 
Some  have  affirmed  that  this  same  Oipheus  being  inti¬ 
mately  acquainted  with  the  family  of  Cadmus,  commu¬ 
nicated  these  rites  to  them,  and  endeavoured  to  transfer 
them  to  the  grandson  of  that  hero,  which  grandson  be¬ 
came  afterwards  the  Grecian  Bacchus.  It  is,  however, 

34  we  think  much  more  probable,  that  those  rites  were 
and  tlience  imported  from  Egypt  or  Phoenicia,  by  (l)  Cadmus 
imported  l,imself,  who  was  a  native  of  the  former  country,  and 

Is  thought  to  have  spent  some  time  in  the  latter,  before 
tig.  he  emigrated  in  quest  ot  a  settlement  in  BcEotia.  It  is 

said  tliat  Stmele,  the  daughter  of  Cadmus,  and  the 
mother  of  the  Grecian  Bacchus,  was  struck  with  light¬ 
ning  at  the  very  instant  of  his  birth.  Tlie  child  was, 
in  all  probability,  denominated  Bacchus  (k),  from  the 
sorrow  and  lamentation  this  melancholy  accident  had 
occasioned  in  the  family.  Cadmus,  In  order  to  conceal 
the  dishonour  of  his  daughter,  might,  we  imagine,  con¬ 
vey  away  his  infant  grandson  to  some  ol  his  relations  in 
Phoenicia  or  Egvpt.  There  he  was  educated  and  in¬ 
structed  in  all  the  mysteries  of  Isis  and  Osiris,  and  at 
the  same  time  initiated  in  all  the  magical  or  juggling 
tricks  of  the  Egyptian  priests  and  hierophants.  Thus 
accomplished,  when  he  arrived  at  manhood,  he  returned 
to  Thebes  with  the  traditional  retinue  of  the  original 
deity  of  the  same  namej  and  claimed  divine  honours 
accordingly.  This  claim,  however,  was  not  admitted 
without  much  opposition  ;  Pentheus,  another  grandson 
of  Cadmus,  was  torn  to  pieces  by  the  frantic  Baccha¬ 
nalians  upon  Mount  CItberon,  because  he  attempted  to 
interrupt  them  in  celebrating  the  orgia.  Some  have 
thought  that  Cadmus  lost  his  kingdom  for  the  same 
reason  ;  but  this  we  think  is  by  no  means  probable  : 
we  should  rather  imagine  tliat  the  old  prince  was  privy 
to  the  whole  process,  and  that  it  was  originally  p'anned 
by  him,  with  a  view  to  attract  the  veneration  of  his 
new  subjects,  bv  making  them  believe,  that  there  was  a 

35  divinity  in  his  family. 

The  actions  Be  that  as  It  may,  the  vain-glorious  Greeks  attribu- 
ofOsipis  teJ  all  ti,e  actions  of  the  Egyptian  hero  to  their  new 
to^tlirGre  according  to  their  laudable  practice,  en- 

cian  Bac-  numberless  adventures  in  which  his  proto- 

chvs.  type  had  no  share.  Most  of  those  are  futile  and  unen¬ 
tertaining  (l).  The  Greeks  commonly  adopted  some 
oriental  personage  as  the  hero  of  their  mythological 
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rhapsodies.  Him  they  naturalized  and  adopted  Into 
some  Grecian  family,  and  so  he  became  their  own.  To 
him  they  ascribed  all  the  adventures  and  exploits  of  the 
oriental  archetype  from  whom  he  was  copied.  Conse¬ 
quently  in  the  orgia  (.m),  every  thing  was  collected 
that  had  been  imported  from  the  east  relating  to  Osiris; 
and  to  that  farrago  was  joined  all  that  the  Grecian 
rhapsodists  had  thought  lit  to  invent,  in  order  to  amuse 
the  credulous  multitude.  This,  liowever,  was  not  the 
whole  of  the  misfortune  :  The  adventures  of  Osiris  were 
described  by  the  Egyptian  hierophants,  veiled  with  al¬ 
legorical  and  hieroglvphical  mysteries.  These  the  per¬ 
sons  who  imported  them  into  Greece  did  not  thorough¬ 
ly  comprehend,  or,  if  they  did,  they  were  not  inclined 
to  communicate  them  sound  and  unsophisticated.  Be¬ 
sides,  many  oriental  terms  were  retained,  the  import  of 
which  was  in  process  of  time  lost  or  distorted.  Hence 
the  religious  ceremonies  of  the  Gi-eeks  became  a  med¬ 
ley  of  inconsistencies.  The  mysteries  of  Bacchus,  ia 
particular,  were  deeply  tinctured  with  this  meretricious 
colouring ;  the  adventures  of  the  Theban  pretender 
were  grafted  upon  those  of  the  Egyptian  archetype, 
and  out  of  this  combination  was  formed  a  tissue  of  ad¬ 
ventures  disgraceful  to  human  nature,  absurd,  and  in¬ 
consistent.  Indeed  the  younger  or  Theban  Bacchus 
seems  to  have  been  a  monster  of  debauchery  ;  where¬ 
as  the  Egyptian  is  represented  as  a  person  of  an  op¬ 
posite  character.  Of  course  the  mysteries  of  the 
former  were  attended  with  the  most  shocking  abomina¬ 
tions. 

These  mysteries,  as  has  been  observed  above,  were  Mysteries 
first  celebrated  at  Thebes  the  capital  of  Boeotia,  under  ot  Bacchus 
the  auspices  of  the  family  of  Cadmus.  From 
country  they  gradually  found  their  way  into  Greece,  ’ 
and  all  the  neighbouring  parts  ol  Europe.  They  were 
celebrated  once  every  three  years  (n),  because  at  the 
end  of  three  years  Osiris  returned  from  his  Indian  ex¬ 
pedition.  As  the  Greeks  had  impudently  transferred 
the  actions  of  the  Egyptian  hero  to  their  upstart  divi- 
nltv,  the  same  period  of  time  was  observed  for  the  cele¬ 
bration  of  those  rites  in  Greece  that  had  been  ordained 
for  the  same  purpose  in  Egypt. 

M  hen  the  day  appointed  for  the  celebration  of  tlie  Process  of 
orgia  (o)  a|)proached,  the  priests  issued  a  proclama- ibeu- ccle- 
tion,  enjoining  all  the  initiated  to  equip  themselves 
according  to  the  ritual,  and  attend  the  procession  on 

4  C  2  the 


(i)  Cadmus  and  Melampus,  who  were  both  Egyptians,  introduced  the  Bacchanalia  into  Greece.  The  Egyp¬ 
tian  or  oriental  name  of  Bacchus  was  Dinusi,  that  is,  “  the  prince  of  light.”  Cadmus  had  learned  the  name 
Bacchus  from  the  Phoenicians. 

(k)  We  have  omitted  the  immense  farrago  of  fable  relating  to  the  connexion  between  Jupiter  and  Scmclc  as 
of  little  importance  to  our  readers. 

(l)  Xonnus,  an  Egyptian  of  Pentapolis,  has  collected  all  the  fabulous  adventures  of  Bacchus,  and  e.xhibited 
them  in  a  beautiful  but  irregular  poem  ;  To  this  we  mint  refer  our  learned  readers.  Ol  the  Dionysiacs  we  have 
a  most  judicious  sketch,  Gebcliu.  Calcnd.  p.  553.  et  seq. 

(m)  The  orgia  belonged  to  all  the  Mydones,  but  to  those  ol  Bacchus  in  a  peculiar  mamier. 

(n)  Hence  these  orgia  were  called  Triteria. 

(o)  According  to  Clem.  Alexand.  Cohort,  page  \  i.  Pott,  the  word  orgia  Is  derived  from  orge,  which  sig¬ 
nifies  “  anger,”  and  originated  from  the  resentment  of  Ceres  against  Jupiter,  in  consequence  ol  a  most  outra¬ 
geous  insult  he  liad  olfered  her  with  success.  Me  .should  rather  imagine  it  derived  from  the  Hebrew  word 
tirgoTi,  signifying  a  “  chest  or  colTer,”  alluding  to  the  casket  which  contained  the  sacred  symbols  ol  the  goil. — 
'I’lic  Egyptians  or  Phceniclans  might  write  and  pronounce,  argoz,  orgoz,  or  in  some  manner  nearly  resembflny 
*Tgia, 
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tlie  Jay  appointed.  The  votaries  were  to  dress  them¬ 
selves  in  coats  of  deer-skins,  to  loose  the  fillets  of  their 
hair,  to  cover  their  legs  with  the  same  stuff  Avith  their 
coats,  and  to  arm  themselves  with  thyrsi,  which  were  a 
kind  of  spears  Avholly  of  wood  entwined  with  leaves 
and  twigs  of  the  vine  or  ivy.  It  is  said  that  the  Bac¬ 
chanalians,  especially  the  Thracians,  used  often  to 
quarrel  and  commit  murder  in  their  drunken  revels ; 
and  that  in  order  to  preA'ent  those  unlucky  accidents, 
a  law  Avas  enacted,  that  the  votaries,  instead  of  real 
spears,  should  arm  themselves  with  those  sham  Aveapons 
which  were  comparatively  inoffensive.  The  statue  of 
the  deity,  AA’hlch  was  ahvays  covered  Avltli  A'lne  or  ivy 
leaves  Avas  now  taken  down  from  its  pedestal,  and 
elevated  on  the  shoulders  of  the  priests.  The  ca¬ 
valcade  then  proceeded  nearly  in  the  folloAving  man¬ 
ner  : 

First  of  all,  hymns  were  chanted  in  honour  of  Bac¬ 
chus,  Avho  was  called  the  Poiver  oj  dunces,  smiles,  and 
jests  ;  Avhlle  at  the  same  time  he  was  deemed  equally 
qualified  for  the  exploits  of  Avar  and  heroism.  Horace, 
in  some  of  his  dithyrambic  odes,  has  concisely  pointed 
out  the  subjects  of  those  Bacchanalian  songs.  In  the 
collection  of  hymns  fahulouslv  attributed  to  Orpheus, 
Ave  find  several  addressed  to  this  deity  (p),  each  under 
a  different  title,  deriv'ed  from  the  tliflcrent  appellations 
of  the  god.  All  these  names  are  of  oriental  original, 
and  might  easily  be  explained,  did  the  bounds  j)rescri- 
bed  us  admit  of  etymological  disquisitions. 

The  hymn  being  finished,  the  first  division  of  the  vo¬ 
taries  proceeded,  carrying  a  pitcher  of  wine,  Avlth  a 
bunch  of  the  vine.  Then  followed  the  he-goat  5  an 
ani.mal  odious  to  Bacchus,  because  he  ravages  the  vines. 
The  chanting  the  hymns,  tlie  sacrificing  the  he-goat, 
and  tlic  revels,  games,  and  diversions,  Avlth  Avhich  the 
celebration  of  those  ifitcs  was  attended,  gave  birth  to 
the  dramatic  poetry  of  the  Greeks  ;  as  the  persons  ha¬ 
bited  in  the  dress  of  Fauns,  Sylvans,  and  Satyrs  (q), 
furnished  the  name  of  another  species  of  poetry  of  a 
js  coarser  and  more  forbidding  aspect. 

The  my-  Then  appeared  the  mysterious  coll’er  or  basket,  con- 
sterious  taining  the  Secret  symbols  of  the  deity.  These  Avere  the 
coffer,  with some  grains  of  sesama,  heads  of  poppies, 
'  pomegranates,  dry  stems,  cakes  baked  of  the  meal  of 
different  kinds  of  corn,  salt,  carded  avooI,  rolls  of  ho¬ 


ney,  and  cheese  ;  a  child,  a  serpent  (s),  and  a  van  (x). 

Such  was  the  furniture  of  the  sacred  coffer  caixied  in 
the  solemn  Bacchanalian  procession.  The  inventory  gi¬ 
ven  by  some  of  the  fathers  f  of  the  church  is  somewhat  ^  Clem. 
different.  They  mention  the  dye,  the  ball,  the  to^,  Alexand. 
the  wheel,  the  apples,  the  looking-glass,  and  the  fleece. 

The  articles  first  mentioned  seem  to  haA’e  been  of  E- 
gyptian  original  *,  the  last  Avere  certainly  superinduced 
by  the  Greeks^  in  allusion  to  his  being  murdered  and 
torn  in  pieces  Avhen  he  was  a  child  by  the  machinations 
of  Juno,  Avho  prevailed  AA'ith  the  Titans  to  commit  the 
horrid  deed.  These  last  seem  to  have  been  memorials 
of  his  boyish  playthings ;  for,  says  Maternus,  “  the 
Cretans  J,  in  celebrating  the  rites  of  the  child  Bacchus,  |  He  Erro- 
acted  every  thing  that  the  dying  boy  either  said,  or  did,  re  I’rof. 
or  suffered.  They  likeAvise  (says  he)  tore  a  live  bull^"'^- 
in  pieces  Avith  their  teeth,  in  order  to  commemorate  the 
dismembering  of  the  boy.”  For  our  part,  Ave  tlilnk,  that 
if  such  a  beastly  rite  Avas  practised,  it  was  dune  in  com¬ 
memoration  of  the  savage  manner  of  life  which  had  pre¬ 
vailed  among  men  prior  to  the  more  humane  diet  in- 
A-ented  and  introduced  by  Isis  and  Osiris.  Be  that 
it  may,.AYO  learn  from  Porphyry  j,  that  in  the  island  oferilices. 
Chios  they'  used  to  sacrifice  a  man  to  Bacchus,  and  that  5  lie  Absti- 
they  use(i  to  mangle  and  tear  him  limb  from  limb.”^"^*"' 
This  Avas  no  doubt  practised  in  commemoration  of  the 
catastrophe  mentioned  above. 

The  orgia  of  this  Pagan  god  Avere  originally  simple 
enough  ;  but  this  unsophisticated  mode  Avas  of  no  long 
continuance,  for  riches  soon  Introduced  luxury,  which 
quickly  infected  even  the  ceremonies  of  religion.  On 
the  day  set  apart  for  this  solemnity,  men  and  Avomen 
croAvned  Avith  Ivy,  their  hair  dishevelled,  and  their  bo¬ 
dies  almost  naked,  ran  about  the  streets,  roaring  aloud 
Pvohe  (u)  Bacche.  In  this  rout  Avere  to  be  seen  peo¬ 
ple  intoxicated  at  once  Avith  Avine  and  enthusiasm, 
dressed  like  Satyrs,  Fauns,  and  Sileni,  in  such  scanda¬ 
lous  postures  and  attitudes,  Avith  so  little  regard  to  mo- Tot;at°coa- 
desty  and  even  common  decency,  that  Ave  are  persuaded  tempt  of 
our  readers  Avill  readily  enough  forgive  our  omitting  to  decency, 
describe  them.  Next  folloAved  a  company  mounted  up¬ 
on  asses,  attended  by  Fauns,  Bacchanals,  Thyades,  Mi- 
mallonides.  Naiads,  Tityri,  &c.  avIio  made  the  adja¬ 
cent  places  echo  to  their  frantic  shrieks  and  hoAvlings. 

Aften  this  tumultuous  herd  Avere  carried  the  statues  of 
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(p)  These  stand  bettA-een  the  41  and  52  j  one  to  Lenmus,  or  the  presser  j  one  to  Libnites,  or  the  Avinnowerj 
one  to  Bessareus,  or  the  vintager;  one  to  Sabazius  the  god  of  rest ;  to  Myses,  or  the  Mediator,  &c. 

(ft)  Dacier,  Casaubon,  and  other  French  critics,  have  puzzled  and  perplexed  themselves  to  little  purpose  about 
the  origin  of  this  word,  without  considering  that  it  Avas  coeval  to  dramatic  poetry. 

(r)  The  phallus  Avas  highly  respected  by  the  Egyptians,  and  Avas  used  as  the  emblem  of  the  fecundity  of  the 
human  race. 

(s)  That  reptile  Avas  in  high  veneration  among  the  Egyptians.  See  Euseb.  Preep.  Evang.  lib.  1.  page  26. 
Steph.  Avhere  AAe  have  a  minute  detail  of  the  symbolical  properties  of  that  creature,  according  to  Taautos  the  great 
legislator  of  that  people. 

(T)*SerA/ius  in  Georg.  I.  Virg.  A-er.  166.  Mystlca  vannus  lacchl.  The  van,  says  he,  is  an  emblem  of  that 
purifying  influence  of  the  mysteries,  by  Avhich  the  initiated  Avere  cleansed  from  all  their  former  pollutions,  and 
qualified  for  cotnmencing  a  holy  course  of  life. 

(u)  Clem.  Alexand.  Cohort,  page  ii.  Pott,  derives  this  Avord  from  Chevch,  the  mother  of  mankind,  avIio,  first 
opened  the  gate  to  that  and  every  other  error  ;  but  Ave  are  rather  inclined  to  believe  that  it  comes  from  the  orien¬ 
tal  AVord  Heve,  which  signifies  a  “  serpent Avhich  among  the  Egyptians  Avas  sacred  to  the  sun,  and  Avas  like¬ 
Avise  the  emblem^  of  lile  and  immortality.  It  then  imported  a  prayer  to  Bacchus  for  life,  vigour,  health,  and 
every  other  blessing. 
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Victory  anti  altars  in  form  of  vine-sets,  crowned  with 
ivy,  smoking  with  incense  and  other  aromatics.  Then 
appeared  several  chariots  loaded  with  thyrsi,  arms,  gar¬ 
lands,  casks,  pitchers,  and  other  vases,  tripods,  and 
vans.  The  chariots  were  followed  by  young  virgins  of 
quality,  who  carried  the  baskets  and  little  boxes,  which 
in  general  contained  the  mysterious  articles  above  enu¬ 
merated.  These,  from  their  office,  were  called  cisto- 
phone.  The  phallophori  (x)  followed  them,  witli  a 
chorus  of  itophallophori  habited  like  Fauns,  counter¬ 
feiting  drunk  persons,  singing  in  honour  of  Bacchus 
songs  and  catches  suited  to  the  occasion.  The  proces¬ 
sion  was  closed  by  a  troop  of  Bacchanalians  crowned 
with  ivy,  interwoven  with  branches  of  yew  and  with 
serpents  *.  Upon  some  occasions,  at  those  scandalous 
festivals,  naked  women  whipped  themselves,  and  tore 
their  skin  in  a  most  barbarous  manner.  The  procession 
terminated  on  Mount  Citheron,  when  it  set  out  from 
Thebes  ■,  and  in  other  places,  in  some  distant  unfre¬ 
quented  desert,  where  the  votaries  practised  eveiy  spe¬ 
cies  of  debauchery  with  secrecy  and  impunity.  Or¬ 
pheus  saw  the  degeneracy  of  those  ceremonies  ;  and  in 
endeavouring  to  reform  them  he  probably  lost  his  life. 
Pentheus  sulfered  in  the  like  attempt,  being  torn  in 
pieces  by  the  Bacchanalians  on  Mount  Citheron,  a- 
mong  rvhoin  were  his  own  mother  and  his  aunts.  The 
Greeks,  who  were  an  airy  jovial  people,  seem  to  have 
paid  little  regard  to  the  plaintive  part  of  the  orgia  j  or 
rather,  we  believe,  they  acted  with  howling  and  frantic 
exclamations,  often  enhanced  by  a  combination  of 
drunkenness,  ecstacy,  and  enthusiastic  fury. 

What  secrets,  religious,  moral,  political,  or  physi¬ 
cal,  were  communicated  to  the  votaries,  it  is  impos¬ 
sible  to  determine  with  any  degree  of  certainty. — 
One  thing  we  may  admit,  namely,  that  the  doctrines 
discovered  and  inculcated  in  tlie  orgia,  were  originally 
the  very  same  which  the  apostles  of  the  sect  had  im¬ 
bibed  In  Egypt  and  Phoenicia ;  and  of  which  we  have 
given  a  brief  account  near  the  beginning  of  this  article. 
It  is,  however,  probable,  that  the  spurious  or  Theban 
Bacchus  had  superadded  a  great  deal  of  his  own  inven¬ 
tion,  which,  we  may  believe,  was  not  altogether  so 
sound  and  salubrious  as  the  original  doctrine.  How¬ 
ever  that  may  be,  the  initiated  were  made  to  believe 
that  they  were  to  derive  woiub-rful  advantages  from  the 
participation  of  those  rites,  both  in  this  life  and  that 
which  is  to  come.  Of  this,  however,  we  shall  talk 
more  at  length  by  and  bye,  in  our  account  of  the  Eleu- 
sinlan  mysteries. 

To  detail  the  etymology  of  the  names  of  this  Pagan 
deity,  the  fables  relating  to  his  birth,  his  education, 
his  transformations,  his  wars,  peregrinations,  adven¬ 
tures,  the  various  and  multiform  rites  with  which  he 
was  worshipped,  w'ould  swell  this  article  to  a  most  im¬ 
moderate  size.  If  any  of  our  readers  should  wish  to 
be  more  minutely  and  more  accurately  acquainted  with 
this  subject,  we  must  beg  leave  to  remit  them  to  Diod. 
Sic.  Apollod.  Bihl.  Euripid.  Bacclue,  Aristophanis  lia¬ 
na;,  Nonn.  Dionys.  j  and  among  the  moderns,  to  Ban. 


Mythol.  Voss,  de  Orlg.  Idol.  Mons.  Fourmont,  Re¬ 
flexions  sur  I’origine  des  anciens  peoples,  Mr  Bryant’s 
Analys.  and  especially  to  Mons.  Cour  de  Gebclin,  Ca- 
lendrles  ou  Almanach.  That  prince  of  etymologists, 
in  his  account  of  the  festival  of  Bacchus,  has  given  a 
most  acute  and  ingenious  explication  ol  the  names  and 
epithets  of  that  deity.  For  our  part,  rve  have  endea¬ 
voured  to  collect  and  exhibit  such  as  we  judged  most 
important,  inost  entertaining,  and  most  Instructive,  to 
the  less  enlightened  elasses  of  our  readers.  ^2 

AVe  nowfproceed  to  the  Eleusinlan  mysteries,  which,  Eleusinlan 
among  the  ancient  Greeks  and  Rcm.ans,  were  treated  my-ytenes 
with  a  superior  degree  of  awe  and  veneration.  g'f *** 

w'ere  instituted  In  honour  of  Ceres,  the  goddess  of  ceies. 
corn  5  who,  according  to  the  most  authentic  accounts, 
was  the  Isis  of  the  Egyptians.  The  mysteries  of  Osi¬ 
ris  and  Isis  have  been  hinted  at  in  the  preceding  part 
of  this  article.  They  were  originally  instituted  in  ho¬ 
nour  of  the  sun  and  moon,  and  afterwards  consecrated 
to  an  Egyptian  prince  and  princess  ;  who,  in  conse¬ 
quence  of  their  merits,  had  been  delfisd  by  that  people. 

\Ve  know  of  no  more  exact  and  brilliant  description  of 
the  ceremonies  of  that  goddess,  in  the  most  polished  ages 
of  the  Egyptian  superstition,  than  what  we  meet  with  in 
the  witty  and  florid  Apuleiust,  to  Avhich  Ave  must  take  t Cib. ix. 
the  liberty  to  refer  our  more  curious  readers.  Our  busi¬ 
ness  at  present  shall  be  to  try  to  investigate  by  Avhat 
means,  and  upon  Avhat  occasion,  those  mysteries  were 
introduced  into  Attica,  and  established  at  Eltusis.  A 
passage  from  Diodorus  Siculus  J,  Avliich  we  shall  here  ^  Lib.  i. 
translate,  Avill,  Ave  think,  throw  no  Inconsiderable  light 
on  that  abstruse  part  of  the  subject. 

“  In  like  manner  Avith  him  (Cecrops),  says  that  ju¬ 
dicious  historian,  they  tell  us,  that  Erechtheus,  a  prince 
of  Egyptian  extraction,  once  reigned  at  Athens.  Of On  what 

this  fact  they  produce  the  folIoAving  evidence :  A  score  h‘  occasion 
ing  drought,  during  the  reign  of  this  prince,  prevailed  jotrodured 
over  almost  all  the  habitable  Avorld,  except  £gypt  ;  into -Utica,. 
AA’hich,  in  consequence  of  the  humidity  of  its  soil,  Avas 
not  aft'ccted  by  that  calamity.  The  fruits  of  tlie  earth 
Avere  burnt  up;  and  at  the  same  time  multitudes  of  people 
perished  by  famine.  Erechtheus,  upon  this  occasion,  as 
he  Avas  connected  Avith  Egypt,  imported  a  vast  quan¬ 
tity  of  grain  from  that  country  to  Athens.  The  peo¬ 
ple,  who  had  been  relieved  liy  his  munificence,  unani¬ 
mously  elected  him  king.  Being  invested  with  the  go¬ 
vernment,  he  taught  his  subjects  the  mysteries  of  Ceres 
at  Eleusis,  and  the  mode  of  celebrating  the  sacred  ce¬ 
remonies,  having  transferred  from  I.gypt  the  ritual  tor 
that  purpose.  In  those  times  the  goddess  is  said  to  have 
made  her  appearance  at  -Athens  three  several  times;  be¬ 
cause,  according  to  tradition,  the  tiuits  of  the  earth 
Avhich  bear  her  name  Avere  then  Imported  into  Attica. 

On  this  account  the  seeds  and  fruits  of  the  earth  were 
saiti  to  be  the  invention  of  that  deity.  Now  the  .\the- 
nians  themselves  acknoAvledge,  that,  in  the  reigu  of 
Erechtheus,  the  fruits  of  the  earth  having  perished  for 
want  of  rain,  the  arrival  of  Ceres  In  their  cour.try  did 
actually  happen,  and  that  along  with  her  the  blessing  of 

corn 


(x)  The  phallus  was  the  svmbol  of  the  fructifying  poAver  ol  Nature.  Uhe  itophallus  Avas  the  typo  ol  that 
power  In  act. 
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corn  was  restored  to  the  earth.  Tiiey  tell  us  at  the  same 
time,  that  the  teletse  and  the  mysteries  of  that  goddess 
were  then  received  and  instituted  at  Eleusis.” 

Here  tlien  we  have  the  whole  mystery  of  the  arrival 
of  Ceres,  in  Attica,  and  the  institution  other  mysteries 
at  Eleusis,  unveiled.  The  whole  is  evidently  an  orien¬ 
tal  allegory.  Tite  i’ruits  of  the  earth  had  been  destroy¬ 
ed  by  a  long  eonrse  of  drought :  Egypt,  by  its  peculiar 
situation,  had  been  presersed  from  that  dreadful  cala¬ 
mity.  Erechtheus,  in  consequence  of  his  relation  to  the 
Egyptians,  imported  from  their  country  a  quantity  of 
grain,  not  only  sufficient  for  the  consumption  of  his  own 
subjects,  but  also  a  great  overplus  to  export  to  other 
parts  of  Greece,  Sicily,  Italy,  Spain,  &c.  Triptolemus, 
anotherEgyptian,W'as  appointed  by  Erechtheusto  expoi  t 
this  superfluous  store.  That  hero,  according  to  Phere- 
cydes,  was  the  son  of  Oceauus  and  Tellus,  that  is,  of 
the  sea  and  the  earth  5  because  his  parents  were  not 
known,  and  because  he  came  to  Eleusis  by  sea.  The 
ship  in  which  lie  sailed,  when  he  distributed  his  corn 
to  the  western  parts  of  the  world,  was  decorated  with 
the  figure  of  a  winged  dragon:  therefore,  in  the  alle¬ 
gorical  style  of  his  country,  he  was  said  to  be  wafted 
through  the  air  in  a  chariot  drawn  by  dragons.  Those 
creatures,  every  body  knows,  were  held  sacred  by  the 
Egyptians. 

Wherever  Triptolemus  disposed  of  his  corn,  thither 
tvere  extended  the  wanderings  of  Ceres.  In  order  to 
elucidate  this  point,  w'e  must  observe,  that  along  with 
the  grain  imported  from  Egypt,  Erechtheus,  or  Trip¬ 
tolemus,  or  both,  transported  into  Attica  a  cargo  of 
priests  and  priestesses  from  the  temples  of  Busiris,  a 
*  Herod.  "’hich  lay  in  the  *  centre  of  the  Delta,  where  the 

Jill,  b  goddess  Isis  had  a  number  of  chapels  erected  for  her 
rvorshlp.  The  presidents  of  these  ctTemonles,  like  all 
other  bigots,  gladly  laid  hold  on  this  opportunity  of 
propagating  their  religious  rites,  and  disseminating 
tlie  worship  of  the  deities  of  their  counti'y.  That  the 
Egyptian  priests  were  zealous  in  propagating  the  dog¬ 
mas  of  their  superstition,  Is  abundantly  evident  from 
the  extensive  spreading  of  their  rites  and  ceremonies 
over  almost  all  Asia  and  a  considerable  part  of  Europe. 
The  Greek  and  Roman  Idolatry  is  known  to  have  ori¬ 
ginated  from  them  ;  and  numberless  monuments  of  their 
I  Asiatic  impious  worship  are  still  extant  in  Persia  J,  India,  Ja- 
/{esrarc/ies,  pan.  Tartary,  &c.  Our  inference  then  is,  that  tlie 
yol.  i.  and  y^.orshlp  of  Isis  was  Introduced  into  every  country  where 
Triptolemus  sold  or  disposed  of  his  commodities  — 
Hence  the  wanderings  of  Ceres  in  search  of  her  daugh¬ 
ter  Proserpine  wlio  is  generally  calleel  Core,  The 
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famine  occasioned  by  the  drought  destroying  the  fruits 
of  the  ground,  imports  tlie  loss  of  Proserpine.  The 
restoration  of  the  corn  In  various  parts  of  the  earth,  by 
fresh  supplies  from  Egypt  from  time  to  time,  imports 
the  wanderings  of  Ceres  in  quest  of  Proserpine.  The 
whole  process  is  an  oriental  allegory.  The  disappear¬ 
ing  of  the  fruits  of  the  earth,  of  which  Proserpine,  or 
Persephone +,  or  Pereseplione  (y),  is  the  emblem,  is 
the  allegorical  rape  of  that  goddess.  She  was  seized 
and  carried  olf  by  Pluto,  sovereign  of  the  infernal  re¬ 
gions.  The 'seed  committed  to  the  eaith  in  that  dry  sea¬ 
son  appeared  no  more,  and  was,  consequently,  said  to 
dwell  under  ground  with  Pluto.  It  was  then  that  Ceres, 
that  is,  corn  imported  from  Egypt,  set  out  in  quest  of  her 
daughter.  Again,  when  the  earth  recovered  her  pris¬ 
tine  fertility,  the  Core,  or  maid,  was  found  by  her  mother 
Ceres,  that  is,  the  earth  ;  for  Isis,  among  the  Egyptians, 
frequently  signified  the  earth.  The  wanderings  of  Isis 
in  search  of  Osiris  furnished  the  model  for  the  peregri¬ 
nations  of  Ceres. 

Ceres,  tlie  Roman  name  of  the  goddess  of  corn,  was  Different 
unknown  to  the  modern  Greeks.  They  always  deno-"a™es  uf 
minated  licr  Damater  (z),  which  is  rather  an  cpitliet^'^'^^®’ 
than  a  proper  name.  Tlie  Greeks,  who  always  afi’ect- 
ed  to  pass  for  originals,  we  think,  suppressed  the  Egyp¬ 
tian  name  on  jnirpose,  to  conceal  the  country  of  that 
deity.  As  a  proof  of  the  probability  of  this  conjec¬ 
ture,  it  may  be  observed,  that  they  metamorphosed  the 
wanderings  of  Isis  in  search  of  Osiris  into  the  peregri¬ 
nations  of  Ceres  in  quest  of  Proserpine.  Tlie  Romans 
who  were  less  ambitious  of  the  character  of  originality, 
retained  one  of  her  oriental  names  (aa.)  Ceres,  says 
Diodorus,  appeared  thrice  in  Attica  during  the  reign  of 
Erechtheus  ;  which  seems  to  import,  that  fleets  loaded 
with  corn  had  tlirice  arrived  in  that  country  from  Egypt 
during  that  period. 

Cccrops,  the  first  king  of  Attica,  had  established  the 
worship  of  the  Saitic  Athena  or  INJ  Inerva  in  that  region, 
and  consecrated  his  capital  to  that  deity.  Erechtheus, 
in  Ills  turn,  introduced  the  tvorship  of  Isis,  or  Damater, 
who  in  all  appearance  tvas  the  tutelar  deity  of  Busiris  45 
his  native  city,  The  subjects  of  Cecrops  were  a  colony  tonten- 
of  Suites,  ami  readily  embraced  the  worsliip  of  Miner- 
va  •,  hut  the  aborigines  of  that  district  being  accus- 
tomed  to  a  maritime,  perhaps  to  a  piratical  course  of  Minerva 
life,  were  more  inclined  to  conseerate  their  city  toandNcp- 
Neptunc  the  god  of  the  sea,  and  to  constitute  him  thciiT'"’®A.^®^ 
guardian  and  protector.  Cecrops  by  a  stratagem 
cured  the  preference  to  Minerva  his  favourite  divinity,  fixing  tlie 
Erechtheus,  in  order  to  give  equal  importiince  to  his  mysteries 

patroness,  at  Eleusis. 


(y)  This  word  seems  to  he  formed  of  two  Hebrew  ietms,  jjJieri  “  fruit,”  and  fzaphon,  or  txcphon,  “  abscondit, 
recondidit.” 

(z)  Damater  is  compounded  of  the  Clialdalc  particle  da,  “  the,”  and  vuitcr,  “  mother.”  As  Isis  often  signified 
the  earth,  the  Greeks  naturally  adopted  that  title  •,  because,  according  to  them,  that  element  is  the  niotlicr  of  all 
living.  In  the  very  same  manner  they  discarded  the  word  Juno,  an  original  title  of  the  moon,  and  substituted 
Jiera,  which  intimates  “  mistress  or  lady.” 

(aa)  According  to  some  of  the  Latin  etymologists,  Ceres,  or  rather  Get'es,  is  derived  fromge/’o,  “  to  bear,  to 
caiTy,”  because  the  earth  bears  all  things;  or  because  that  element  is  the  genei'al  Iniit-bearer.  But  as  this  term 
came  to  Italy  Immediately  from  the  east,  and  not  by  the  medium  of  Greece,  we  would  ratlier  incline  to  adopt  an 
oriental  etymology.  The  Hebrew  woid  cheres  fignifies  arare,  “  to  ploiigli  ;”  a  name  naturally  applicable  to  the 
goddess  of  husbandry. 


575 


MYSTERIES. 


ApoUod. 
liii.  lib. 
[Leap.  13. 

45 
!ircuiii- 
taticcs  at- 
ending  the 
rst  appear- 
nce  of  Ce- 
es  iu  At- 

iCa. 


47 

>res  and 
Bacchas, 
vho  they 
rere. 


patroness,  liad  the  address  to  institute  the  Eleusinian 
mysteries  5  and  to  accomplish  his  design  laid  hold  011 
the  opportunity  above  mentioned. 

This  appears  to  us  the  most  probable  account  of  the 
origin  and  institution  of  the  Eleusinian  mysteries;  for 
tvhich  the  Sicilian  historian  has  indeed  furnished  theclue. 
W  e  shall  now  proceed  to  detail  some  other  clr-cumstances 
which  attended  the  original  institution  of  these  far-famed 
ceremonies. 

The  archpriestess  who  personated  the  newly  import¬ 
ed  deity  was  entertained  by  one  Celeus  *,  who  was 
either  viceroy  of  that  petty  district  of  which  Eleusis 
was  the  capital,  or  some  considerable  personage  in  that 
city  or  its  neighbourhood.  Upon  lier  immediate  ar¬ 
rival,  according  to  the  fabulous  relations  of  the  Greeks, 
a  farce  was  acted  not  altogether  suitable  to  the  cha¬ 
racter  of  a  goddess  whose  mysteries  were  one  day  to 
be  deemed  so  sacred  and  austere.  These  coarse  recep¬ 
tions  and  other  indecencies  attending  the  first  ap¬ 
pearance  of  the  goddess,  that  is,  the  Eigyptlan  dame 
who  assumed  her  character,  were  copied  from  the  like 
unhallowed  modes  of  behaviour  practised  on  occa¬ 
sion  of  the  solemn  processions  of  her  native  country. 
These  scommata,  or  coarse  jokes,  had  an  allegorical 
signification  in  Egypt ;  and  among  the  most  ancient 
Greeks  the  very  same  spirit  was  universally  diffused  by 
the  oriental  colonists  who  from  time  to  time  arrived 
and  settled  among  them.  In  process  of  time  they  aban¬ 
doned  the  figurative  and  allegorical  style,  in  consequence 
of  their  acquaintance  with  philosophy  and  abstract 
reasoning.  In  llie  ceremonies  of  religion,  however, 
the  same  allegorical  and  typical  representations  which 
had  been  imported  from  the  east  were  retained  ;  but 
the  Grecian  hierophants  in  a  short  time  lost  everv  idea 
of  their  latent  Import,  and  religious,  moral,  or  physi¬ 
cal  interpretation.  Accordingly,  this  shameful  ren¬ 
counter  between  Ceres  and  Banbo  (bb),  or  Jambe,  was 
retained  in  the  mysteries,  though  we  think  it  was  co¬ 
pied  from  Egj’pt,  as  was  said  above,  where  even  that 
obscene  action  was  probably  an  allegorical  representa¬ 
tion  of  something  very  different  from  cvhat  appeared  to 
the  Greeks. 

At  the  same  time  that  Ceres  arrived  in  Attica, 
Bacchus  likewise  made  his  appearance  in  that  country. 
He  was  entertained  by  one  Icarus  ;  w’hom,  as  a  re¬ 
ward  for  his  hospitality,  he  instructed  in  the  art  of  cul¬ 
tivating  the  vine,  and  the  method  of  manufacturing 
wine.  Thus  it  appears  that  both  agriculture  and  the 
art  of  managing  the  vintage  were  introduced  into  A- 
thens  much  about  the  same  time.  Ceres  was  no  other 
than  a  priestess  of  Isis  ;  Bacchus  was  no  doulit  a  priest 
of  Osiris.  The  arrival  of  those  two  personages  from 
Egypt,  with  a  number  of  inferior  priests  in  their  train, 
produced  a  memorable  revolution  in  Athens,  both  with 
resjH-ct  to  life,  manners,  and  religion.  Tfie  sacred  rites 
of  Isis,  afterwards  so  famous  under  the  name  of  the 
Eleusinian  mysteries,  date  their  institution  from  this 
period. 
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AVhen  this  company  of  propagandl  arrived  at  Eleu¬ 
sis,  they  were  entertained  by  some  of  the  most  respect¬ 
able  persons  who  then  inhabited  that  district.  Their 
names,  according  to  Clem.  Alexand.  were  Banbo, 

Dysaulis,  Trlptolemus,  Eumolpus,  and  Eubulus.  ITom 
Eumolpus  were  descended  a  race  of  priests  called  Eu- 
molpidae,  who  figured  at  Athens  many  ages  after. 
Trlptolemus  was  an  ox  herd,  Eumolpus  a  shepherd, 
and  Eubulus  a  swine  herd.  These  were  the  first  apostles 
of  the  Eleusinian  mysteries.  They  were  instructed  by 
the  Egyptian  missionaries  ;  and  they,  in  their  turn,  in¬ 
structed  their  successors.  Erechtheus,  or,  as  some  say, 

Pandlon,  countenanced  the  seminary,  and  built  a  smell 
temple  for  its  accommodation  in  Eleusis,  a  city  of  At¬ 
tica,  a  few  miles  west  from  Athens,  and  originally  one 
of  the  tw'elve  districts  into  which  that  territory  was  di¬ 
vided.  Here  then  we  have  arrived  at  the  scene  of  those 
renowned  mysteries,  which  for  the  space  of  near  20CO 
years  were  the  pride  of  Athens  and  the  wonder  of  the 
world. 

The  mysteries  were  divided  into  the  greater  and  Ics- 
ser.  The  latter  were  celebrated  at  Agi  ae,  a  small  town  onsUries 
on  the  river  Ilyssus  :  the  former  ivere  celebrated  in  the‘^^''‘ded  in¬ 
month  which  the  Athenians  called  Boedromion  (cc);  the^” 
latter  in  the  month  Anthesterion  (dd).  The  lesser  mys¬ 
teries,  according  to  the  fabulous  legends  of  the  Greeks, 
were  instituted  in  favour  of  the  celebrated  Hercules. 

That  hero  being  commanded  by  Eurystheus  to  bring  up  - 
Cerberus  from  the  infernal  regions,  was  desirous  of  be¬ 
ing  initiated  in  the  Eleusinian  mysteries  before  he  en¬ 
gaged  in  that  perilous  undertaking.  He  addressed  him¬ 
self  to  Eumolpus  the  hierophant  for  that  purpose.  There 
was  a  law  among  the  Eleusinians  prohibiting  the  initia¬ 
tion  of  foreigners.  The  priest  not  daripg  to  refuse  the 
benefit  to  Hercules,  who  was  both  a  friend  and  bene¬ 
factor  to  the  Athenians,  advised  the  hero  to  get  him¬ 
self  adopted. by  a  native  of  the  place,  and  so  to  elude 
the  force  of  the  law.  He  was  accordingly  adopted  by 
one  Pyolius,  and  so  was  initiated  in  the  lesser  mysteries, 
which  were  instituted  for  the  first  time  upon  that  occa¬ 
sion.  This  account  has  all  the  air  of  a  fable.  I'lie  lesser 
mysteries  were  instituted  by  way  of  jneparation  for  the 
greater. 

The  person  who  was  to  be  initiated  in  the  lesser 
mysteries,  as  well  as  in  the  greater,  was  obliged  toandrius 
practise  the  virtue  of  chastity  a  considerable  time  be- previous  to 
fore  his  admission.  Besides,  he  was  to  bind  himself  by 
the  most  solemn  vows  not  to  divulge  anv  part  of  the 
mysteries.  At  the  same  time,  he  was,  according  to  the 
original  institution,  to  be  a  person  of  unblemished  mo¬ 
ral  character.  These  were  pi-climinaries  indi-pensably 
necessary  in  order  to  his  admission.  A  bull  was  sacri¬ 
ficed  to  Juj)iter,  and  the  hide  of  that  animal,  called 
by  a  peculiar  name  (A(««  K»S(6»)  was  carefully  pre¬ 
served  and  carried  to  Eleusis,  where  it  was  spread  un¬ 
der  the  feet  of  the  initiated.  'I’he  candidate  was  then 
purified  by  bathing  in  the  river  Ilyssus,  by  aspersions 
with  salt  water  or  salt,  witli  laurel,  bailey,  and  passing 

through 


(bb)  Apollod.  Bib.  ubl  supra.  Clem.  Alexand.  Cohort,  page  17.  where  the  story  is  told  with  verv'  little  re-  :- 
serve. 

(cc)  The  third  month  of  the  Athenian  year,  answering  to  our  September. 

(dd)  The  eighth  montli,  answering  to  our  Etbruary  j  but  Meursius  makes  it  November. 
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ail  ivlilcli  rites  were  attended  with  hand 


heart,  and  the  knowledge  of  the 


ncantations  and  other  usages  equally  insignificant  and 
lidiculous. 


j  JiCtiiiLaLiuiis  aiii-t 

Last  of  all,  a  voung  sow  was  sacrificed  to 
Cejcs  j  and  this  animal,  according  to  the  ritual,  bo- 
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hoved  to  be  v.dtli  pigs  ;  and  before  it  was  killed  it  was 
to  be  washed  in  Cantliarus,  one  of  the  three  harbours 
w'bicli  formed  the  Piraeus. 

All  these  deremonies  duly  performed,  the  candidate 
was  carried  into  the  hall  appointed  for  the  purpose  of 
initiation.  There  he  was  taught  the  first  elements  of 
those  arcana  which  were  afterwards  to  be  more  fully 
and  more  clearly  revealed  in  the  more  august  mysteries 
of  Eleusis.  The  pupils  at  Agrse  were  called  Mystce, 
wlilcli  may  intimate  probationers ;  whereas  those  of 
Eleusis  were  denominated  Epoptce,  importing  that  they 
saw  as  they  were  seen. 

The  lesser  mysteries  were  divided  into  several  stages, 
and  candidates  w'ere  admitted  to  them  according  to 
quality  and  capacity  respectively.  Those  who 
were  initiated  in  the  lowest  were  obliged  to  wait  five 
years  before  they  were  admitted  to  the  greater.  Those 
Avho  had  pai-taken  of  the  second  kind  underwent  a  no¬ 
viciate  of  three  years  j  those  who  had  been  admitted  to 
the  third,  one  of  two  years  j  and  those  who  had  gone 
through  the  fourth  were  admitted  to  the  greater  at  the 
end  of  one  year  5  which  was  the  shortest  period  of  pro¬ 


bation  a  candidate  for  that  honour  could  legally  under- 
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go.  Such  was  the  process  generally  observed  in  admi¬ 
nistering  the  lesser  mysteries. 

With  respect  to  the  greater  mysteries,  it  is  probable 
that  originally  none  but  the  natives  of  Attica  wei’e  ad- 
Atliens  or)-  mitted  to  partake  of  them.  In  process  of  time,  Iiow- 
mitted  to  '  the  pale  was  extended  .so  far  and  wide  as  to  com- 

tbe  gieater  prebend  all  who  spoke  the  Greek  language.  All  fo- 
inystei'ies.  reigners  w'ere  debarred  from  those  sacred  rites.  They 
tell  us,  however,  that  Plercules,  Bacclius,  Castor  and 
Pollux,  iEsculapIus,  and  Plippocrates,  w-ei'e  initiated 
in  an  extraordinary  manner,  from  a  regard  to  their 
liigh  character  and  heroic  exploits.  All  barbarians, 
too,  were  excluded  ;  yet  Anachar.sis  the  Scythian  was 
indulged  that  privilege,  in  consequence  of  his  reputa¬ 
tion  for  science  and  philosophy.  All  persons  guilty 
of  manslaughter,  though  even  accidentally  or  invo¬ 


luntarily,  all  magicians,  enchanters ;  in  a  word,  all 


tasted  nine 
days;  but 


?4 


impious  and  profane  persons,  were  expressly  prohibited 
the  benefit  of  this  Pagan  sacrament.  At  last,  how'ever, 
the  gate  became  wider,  and  crowds  of  people,  of  all 
nations,  kindreds,  and  languages,  provided  their  cha¬ 
racter  was  fair  and  irreproachable,  rushed  in  bv  it. 
In  process  of  time  the  Athenians  initiated  even  their 
infants ;  but  this,  we  imagine,  must  have  been  a  kind 
of  lustration  or  purification,  from  which  it  was  supposed 
that  they  derived  a  kind  of  moral  ablution  from  vice, 
and  were  thought  to  be  under  the  peculiar  protection 
53  of  the  goddess. 

Cielebr.Tion  The  celebration  of  the  mysteries  began  on  the  15th 
day  of  the  month  Boedromion  j  and,  according  to 
most  ancient  authors,  lasted  nine  days.  Meursius 
has  enumerated  the  transactions  of  each  day,  which 
are  much  too  numerous  to  fall  within  the  compass  of 
this  article  ;  we  must  therefore  refer  our  curious  reader 
to  the  author  just  mentioned.  Some  days  before  the 
commencement  of  the  festival,  the  praecones,  or  public 
criers,  invited  all  the  initiated,  and  all  the  pretendei'S 
4o  that  honour,  to  attend  the  festival,  with  clean 


and  a  pure 
Greek  language. 

On  the  evening  of  the  15th  day  of  the  month  call- was  per- 
ed  Hoedromion  the  initiations  commenced.  Our  read-|^°™'‘^'? 
ers  will  observe,  that  all  the  most  sacred  and  solemn 
rites  of  the -Pagan  superstition  were  performed  during 
the  night :  they  were  indeed  generally  works  of  dark¬ 
ness.  On  this  day  there  was  a  solemn  cavalcade  of 
Athenian  matrons  from  ilthens  to  Eleusis,  in  carriages 
drawn  by  oxen.  In  this  procession  die  ladies  used  to 
rally  one  another  in  pretty  loose  terms,  in  imitation, 
we  suppose,  of  tlie  Isiac  precession  described  by  Hero- 
dotus,  which  has  been  mentioned  above.  The  most  The  bJun- 
remarkable  object  in  this  procession  was  the  IMundusdus  Cereri 
Cereris,  contained  in  a  small  cofl'er  or  basket.  This 
was  carried  by  a  select  company  of  Athenian  matrons, 
who,  from  their  office,  were  styled  Camphoi'te.  In  this 
coffer  were  lodged  tlie  comb  of  Ceres,  her  miiTor,  a 
serpentine  figure,  some  wheat  and  barley,  the  pudenda 
of  the  two  sexes,  and  perliaps  some  other  articles  which 
we  have  not  been  able  to  discover.  Tlie  procession 
ended  at  the  temple,  where  this  sacred  charge  was  de¬ 
posited  witli  the  greatest  solemnity. 

^’ie  have  no  description  of  tlie  temple  of  Eleusis 
upon  record.  Pausanias  intended  to  liave  described 
it  ;  but  says  he  was  diverted  from  his  design  bv  a 
dream*.  Strabo  informs  us  that  the  mystic  sanclua-* Lib.  k. 
ry  was  as  large  as  a  theatre,  and  that  it  was  built  by 
Ictinus  f.  In  the  porch,  or  outer  part  of  tliis  temple, 
the  candidates  were  crowned  with  garlands  of  flowers,  ’  ^ 

which  they  called ///werfl,  or  “  tiie  desirable.”  Tliey  Dress  of 
were  at  the  same  time  dressed  in  new  garments,  which  the  candi- 
tliey  continued  to  wear  till  they  were  quite  worn 
They  then  waslied  their  hands  in  a  laver  filled  with 
lioly  water  5  a  ceremony  which  intimated  the  purity  of 
their  hearts  and  hands.  Before  the  doors  were  locked,  Care  to 
one  of  the  officers  of  the  temple  proclaimed  with  a  keep  the 
loud  voice  a  stern  mandate,  enjoining  all  the  uninl-''t‘nntiatcc 
tiated  to  keep  at  a  distance  from  the  tem^ile,  and  tance^'*' 
noLincing  the  most  terrible  menaces  if  any  should  dare 
to  disturb  or  pry  into  the  holy  mysteries.  Nor  were 
these  menaces  rvithout  effect :  for  if  any  person  was 
found  to  have  crowded  into  the  sanctuary  even  through 
ignorance,  he  was  put  to  death  witliout  mercy.  Every 
precaution  having  been  taken  to  secure  secrecy,  the 
initiatoi'y  ceremonies  now  began.  But  before  we  de¬ 
scribe  these,  Ave  must  lay  before  our  readers  a  brief 
account  of  the  ministers  and  retainers  of  these  secrets 
of  paganism.  3S 

The  chief  minister  of  these  far-famed  mysteries  Tbc  liicro. 
Avas  the  liierophant.  He  AA'as  styled  King,  and  enjoy- 
ed  that  dignity  during  life,  and  Avas  always  by  birth 
an  Athenian.  IPe  presided  In  tlie  solemnity,  as  is  evi¬ 
dent  from  his  title.  This  personage,  as  Ave  learn  from 
Eusebius,  represented  the  Demiiirgus,  or  Creator  of 
the  Avorld.  “  Noav  in  the  mysteries  of  Eleusis  (says 
that  father)  the  liierophant  is  dressed  out  in  the  figure 
of  tlie  demiurgus.”  What  this  demiurgus  Avas,  Ave 
learn  from  the  same  Avriter.  As  tlil.j  Avhole  insti¬ 
tution  Avas  copied  from  the  Egyptians,  aa’c  may  rest 
assured  that  the  figure  of  the  Elcusinian  Demlui’gus 
Avas  borroAved  from  the  same  quarte.'-.  “  As  for  the 
symbols  of  the  Egyptians  (says  be,  quoting  from  Por- 
phyry  Jl),  they  are  of  the  tolloAving  conqdc.vion.  Tliel^*''®^ 
Demiurgus^  whom  the  Egyptiaus  call  is  figured 
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as  a  man  of  an  ature  colour,  sliacled  with  black,  hold¬ 
ing  in  his  right  hand  a  sceptre  and  in  his  left  a  girdle, 
and  having  on  his  head  a  royal  wing  or  feather  wreath¬ 
ed  round,”  Such,  we  imagine,  was  the  equipment  of 
the  Eleusinian  hierophant.  This  person  was  likewise 
styled  Prnphvt.  He  was  to  be  of  the  family  of  the 
Eumolpldce  ;  was  obliged  to  make  a  vow  of  perpetual 
chastity  ;  and  even  his  voice,  hair,  and  attitude,  were 
adjusted  to  the  ritual. 

The  next  minister  was  the  daduchus,  or  torch- 
bearer  ;  who,  according  to  the  father  above  quoted, 
was  attired  like  the  sun.  This  minister  resembled  the 
sun,  because  that  luminary  was  deemed  the  visible  type 
of  the  supreme  Demiurgus,  and  his  vicegerent  in  go¬ 
verning  and  arranging  the  affairs  of  this  lower  world. 

The  third  was  the  person  who  officiated  at  the  altar. 
He  was  habited  like  the  moon.  His  office  was  to  im¬ 
plore  tlie  favour  of  the  gods  for  all  the  initiated.  We 
should  rather  imagine,  that  the  person  at  the  altar,, as 
he  resembled  the  moon,  was  intended  to  represent  tlie 
goddess  herself;  for  the  Egyptian  Isi.s,  who  was  the 
archetype  of  Ceres,  was  sometimes  the  moon  and 
sometimes  the  earth. 

The  sacred  herald  was  another  principal  actor  in 
this  solemn  exhibition.  His  province  was  to  recite 
every  thing,  that,  according  to  the  ritual,  was  to  be 
communicated  to  the  novices  ;  and  he  probably  repre- 
sented'Thvoth  or  Thoth,  that  is  Hermes  or  Alercury, 
the  interpi-eter  of  the  gods. 

Besides  these,  there  were  five  eplmeletae  or  curators, 
of  whom  the  king  was  one,  who  jointly  directed  the 
whole  ceremonial.  Iia!?tly,  There  were  ten  priests  to 
ofier  the  sacrifices.  There  were  no  doubt  many  officers 
of  inferior  note  employed  upon  these  occasions  ;  but 
these  w’ere  only  insignificant  appendages,  whose  depart¬ 
ments  have  not  been  transmitted  to  posterity. 

After  this  detail  of  the  ministers  of  this  so'icmn  .ser¬ 
vice,  we  return  to  the  or  candidates  for  initia¬ 

tion.  Some  of  the  fathers  of  the  church  t  mention  a 
hymn  composed  by  the  celebrated  Orpheus,  which  was 
sung  by  the  mystagogue  or  king  upon  that  occasion. 
^’his  hymn  appears  to  ns  one  of  those  spurious  com¬ 
positions  which  abounded  in  the  first  ages  of  Christi¬ 
anity,  and  which  the  pious  apologists  often  adopt¬ 
ed  without  sufficient  examination.  That  some  sa¬ 
cred  hymn  was  chanted  upon  that  occasion,  we 
think  highly  probable  ;  but  that  the  one  in  question 
was  either  composed  by  Orpheus,  or  used  at  the  open¬ 
ing  of  these  ceremonies,  to  us  appears  somewhat  pro¬ 
blematical. 

Before  the  ceremony  opened,  a  book  was  produced, 
which  contained  eveiy  thing  relating  to  thef*"  teletar. 
'I'his  was  read  over  in  the  ears  of  the  mvsta'  j  who 
were  ordered  to  write  out  a  copy  of  it  for  themselves. 
This  was  book  kept  at  Eleusis  in  a  sacred  repository, 
formed  by  two  stones  exactly  fitted  to  each  other,  and 
of  a  very  large  '•iz.c.  This  repo.sitory  was  called  petn/na. 
At  the  annual  celebration  of  the  greater  mysteries, 
these  stones  were  taken  asunder,  and  the  book  taken 
out  ;  which,  after  being  read  to  the  mysta;,  was  repla¬ 
ced  in  the  same  casement. 

The  initiations  began  with  a  representation  of  the 
wanderings  of  Ceres,  and  he  r  bitttT  and  loud  lamen¬ 
tations  for  the  loss  of  her  l)elo\«  d  daughter.  I  pon 
this  occasion,  no  doulit,  a  figure  of  that  dcitv  was 
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displayed  to  the  mystae,  while  loud  lamentations  echoed 
from  every  corner  of  the  sanctuary.  One  of  the  com¬ 
pany  having  kindled  a  firebrand  at  the  altar,  and 
sprung  to  a  certain  place  in  the  temple,  waving 
the  torch  with  the  utmost  fury,  a  second  snatched 
it  from  !iim,  roaring  and  rvaving  it  in  the  same 
frantic  manner  j  and  a  third,  fourth,  &c.  in  the  most 
rapid  succession.  This  w'as  done  to  imitate  Ceres,  who 
was  said  to  have  perlustrated  the  globe  of  the'  earth 
with  a  flaming  pine  in  her  hand,  which  she  had  lighted 
at  Mount  Etna. 

hen  the  pageant  of  the  goddess  was  supposed  to  Questions 
arrive  at  Eleusis,  a  solemn  pause  ensued,  and  a  few’  put  to  the 
trifling  questions  wei-o  put  to  the  mystae  :  M'hat  the.se 
questions  were,  is  evident  from  the  answers.  “  I  have 
fasted  5  1  have  drunk  the  liquor  j  I  have  taken  the  con¬ 
tents  out  of  the  cofter  •,  and  having  performed  the  cere¬ 
mony,  have  put  tliem  into  the  hamper  ;  I  have  taken 
them  out  of  the  hamper,  and  put  them  again  in  the 
corter.”  The  meaning  of  these  answ^ers,  we  conjectmc, 
was  this  :  “  I  have  fasted,  as  Ceres  fasted  while  in 
search  of  her  daughter  ;  I  have  drunk  off  the  wort  as 
she  drank  when  given  her  by  Banbo  ;  I  have  perform¬ 
ed  what  Ceres  taught  her  first  disciples  to  perform, 
when  she  committed  to  them  the  sacred  hamper  and 
cotter.”  After  these  interrogatories,  and  the  suitable 
responses,  the  nmndiis  Cereris  was  displayed  before  the 
eyes  of  the  mystae,  and  the  myslagoguc  or  hierophant, 
or  perhaps  the  sacred  herald  by  Iris  command,  read  a 
lecture  on  the  allegorical  import  of  those  sacred  sym-  i 

hols.  This  W’as  heard  with  the  most  profound  atten¬ 
tion  ;  and  a  solemn  silence  prevailed  throughout  the 
fane.  Such  was  the  first  act  of  this  religious  farce, 
which  perhaps  consisted  originally  of  nothing  more. 

After  the  exposition  of  the  mu7idus  CiTeri.x,  and  the  Traditions 
import  of  her  wanderings,  many  traditions  were  com- respecting 
municated' to  the  mvstte  concerning  the  origin  of  the  ^bc  origin 
universe  and  the  nature  of  things.  The  doctrines  deli- “ 
veitd  in  the  greater  mysteries,  say’s  Clem.  Alex.  “  re-  ’ 
late  to  the  nature  of  the  universe.  Here  all  instruction 
ends.  Things  are  seen  as  they  arc  •,  and  nature,  and 
the  things  of  nature,  arc  given  to  be  comprehended.” 

To  the  same  purpose  Cicero  :  “  Which  points  being 
explained  and  reduced  to  the  standard  of  reason,  the 
nature  of  things,  rather  than  that  of  the  gods,  is  disco¬ 
vered.”  The  father  of  the  universe,  or  the  supreme 
demiurgus,  was  represented  as  forming  the  chaotic  mass 
into  the  four  elements,  and  producing  animals,  vege¬ 
tables,  and  all  kinds  of  organi'^cd  beings,  out  of  those 
materials.  'J'hcv  say  that  they  were  infoi’ined  of  the 
secrets  of  the  anomalies  of  the  moon,  and  the  eclipses  of 
tlie  sun  and  moon  j  and,  according  to  \  irgil, 

Unde  homimim  genus,  ef  pcciides,  unde  indn  r  et  tgnes. 

W  hat  system  of  cosmogony  those  hierojihants  adopted, 
is  evident  from  the  passage  above  quoted  from  Eusebius.; 
and  from  the  account  immcdiatily  preceding,  it  was 
that  of  the  mo'  t  ancient  Egypt ian.s,  and  ol' the  orient.nls 
in  general.  'I'his  cosmogony  is  bcautifullv  and  em  rge- 
tieally  exhibited  in  Blato’s  'J'imaus,  and  in  the  genuine 
spirit  ol  poetry  by  Ovid  in  the  beginning  of  his  Meta¬ 
morphoses. 

'I'be  next  scene  exhibited  upon  the  stage,  on  this  Kxpleiu  oi 
solemn  occasion,  consisted  of  the  exploits  and  adventures  the 
of  the  gods,  demigods,  and  heroes,  who  had  from  tirac*"'^ 
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to  time,  being  advanced  to  divine  lionoui’S.  These 
were  displayed  as  passing  before  the  mystae  in  pageants 
fabricated  for  that  important  purpose.  This  was  the 
orio-inal  mode  among  the  Egyptians,  and  was  no  doubt 
folhiwed  by  their  Eleusiniau  pupils.  These  adventuies 
were  probably  demonstrated  to  have  been  allegorical, 
symbolical,  hieroglyphical,  &.c.  at  least  they  were  exhi¬ 
bited  in  such  a  favourable  point  of  view  as  to  dispel 
those  absurdities  and  inconsistencies  with  which  they 
were  sophisticated  by  the  poets  and  the  vulgar. 

With  respect  to  the  origin  of  those  factitious  deities, 
it  was  discovered  that  they  had  been  originally  men 
who  had  been  exalted  to  the  rank  of  divinity,  in  con¬ 
sequence  of  their  heroic  exploits,  their  uselul  inventions, 
their  beneficent  actions,  &c.  This  is  so  clear  from  the 
two  passages  quoted  from  Cicero,  by  Bishop  Warbur- 
ton  t,  that  the  the  fact  cannot  be  contradicted.  But  that 
prelate  has  not  informed  us  so  precisely,  whether  the 
mystagogues  represented  them  as  nothing  more  than 
dead  men,  in  their  present  state,  or  as  beings  who  were 
actually  existing  in  a  deified  state,  and  executing  the 
functions  assigned  them  in  the  rubric  of  Paganism.  Ano¬ 
ther  query  naturally  occurs  j  that  is,  to  what  purpose 
did  the  mystagogues  apply  this  communication  ?  lliat 
the  hierophants  did  actually  represent  those  deified  mor¬ 
tals  in  the  latter  predicament,  is  obvious  from  another 
passage  quoted  from  Cicero  by  the  same  prelate,  which 
we  shall  transcribe  as  translated  by  him;  “  What 
think  you  of  those  who  assert  that  valiant,  or  famous, 
or  powerful  men,  have  obtained  divine  honours  after 
death  •,  and  that  these  are  the  very  gods  now  become 
the  objects  of  our  worship,  our  prayers,  and  adoration  ? 
Euhemerus  tells  us,  when  these  gods  died,  and  where 
they  lie  buried.  I  forbear  to  speak  of  the  sacred  and 
august  rites  of  Eleusis.  I  pass  by  Samothracc  and  the 
mysteries  of  tjemnos,  whose  hidden  rites  are  celebrated 
in  darkness,  and  amidst  the  thick  shades  of  groves  and 
forests.”  if,  then,  those  deified  mortals  were  become 
the  objects  of  worship  and  prayers,  there  can  be  no 
doubt  of  the  belief  of  their  deified  existence.  The  allu¬ 
sion  to  the  Eleusiniau  and  other  Pagan  mysteries  to¬ 
wards  the  close  of  the  quotation,  places  the  question 
beyond  the  reach  of  controversy.  But  though,  accor¬ 
ding  to  this  account,  “  there  were  gods  many  and  lords 
many  yet  it  is  evident  from  the  passage  quoted  from  , 
Eusebius  in  the  preceoling  part  of  this  article,  that  the 
unity  of  the  Supreme  Being  was  maintained,  exhibited, 
and  inculcated.  This  was  the  original  doctrine  of  the 
hierophants  of  Egypt  :  It  was  maintained  by  Thales 
and  all  the  retainers  of  the  Ionian  school.  It  was  the 
docti-ine  of  Pythagoras,  who  probably  gleaned  it  up  in 
the  country  just  mentioned,  in  connexion  with  many 
other  dogmas  which  he  had  the  assurance  to  claim  as 
his  own. 

But  however  the  unity,  and  perhaps  some  of  the  most 
obvious  attributes,  of  the  Supreme  Author  of  nature, 
might  be  illustrated  and  inculcated,  the  tribute  of  ho¬ 
mage  and  veneration  due  to  th.e  subordinate  ilivinities 
was  by  no  means  neglected.  The  initiated  were  taught 
to  look  to  the  dii  mnjorum  geuthmi  with  a  superior  de¬ 
gree  of  awe  and  veneration,  as  beings  endowed  with  an 
inefiable  measure  of  power,  wisdom,  jiurity,  goodness, 
&c.  These  were,  if  we  may  use  the  expr  ssioii,  the 
prime  favourites  of  the  Monarch  of  the  universe,  who 
were  admitted  into  his  immediate  presence,  and  who 
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received  his  behests  from  his  own  mouth,  and  comniti- 
nicated  them  to  his  subordinate  officers,  prefects,  lieu¬ 
tenants,  &c.  These  they  were  exhorted  to  adore  ;  to 
them  they  were  to  offer  sacrifices,  prayers,  and  every 
other  act  of  devotion,  both  on  account  of  the  excellency 
of  their  nature  and  the  high  rank  they  bore  at  the 
court  of  heaven.  They  were  instructed  to  look  up  to 
hero  gods  and  demigods,  as  being  exalted  to  the  high 
rank  of  governors  of  difi'erent  parts  of  nature,  as  the 
immediate  guardians  and  protectors  of  the  human  race  j 
in  short,  as  gods  near  at  hand,  as  prompters  to  a  virtu¬ 
ous  course,  and  assistants  in  it  ;  as  ready  upon  all  occa¬ 
sions  to  confer  blessings  upon  the  virtuous  and  deserving. 

Such  were  the  doctrines  taught  in  tlie  teletse  with  re¬ 
spect  to  the  nature  of  the  Pagan  divinities,  and  the 
worship  and  devotion  enjoined  to  be  offered  them  by  the 
mysteries.  71 

As  the  two  principal  ends  proposed  by  tliese  irfi.  Excellent 
tiations  were  the  exercise  ot  heroic  virtues  in  conpHsU 

and  the  practice  of  sincere  and  uniform  piety  by  thei„gtbc 
candidates  for  immortal  happiness,  the  hierophants  ends  pro- 
had  adopted  a  plan  of  operations  excellently  acconi- P°sedintli< 
niodated  to  both  these  purposes.  The  virtuous  con-’ 
duct  and  heroic  exploits  of  the  great  men  and  demi¬ 
gods  of  early  antiquity,  were  magnified  by  the  most 
pompous  eulogiunjs,  enforced  with  suitable  exhorta¬ 
tions  to  animate  the  votaries  to  imitate  so  noble  and 
alluring  an  example.  But  this  was  not  all :  the  he¬ 
roes  and  demigods  themselves  were  displayed  rii  pa¬ 
geants,  or  vehicles  of  celestial  light.  Their  honours, 
irffices,  habitations,  attendants,  and  other  appendages, 
in  the  capacity  of  demons,  were  exhibited  with  all 
tlie  pomp  and  splendour  that  the  sacerdotal  college  were 
able  to  advise.  The  sudden  glare  of  mimic  light,  the 
melting  music  stealing  upon  the  ear,  the  artificial 
thunders  reverberated  from  the  roof  and  walls  of  the 
temple,  the  appearance  of  fire  and  ethereal  radiance, 
the  vehicles  of  flame,  the  effigies  of  heroes  and  de¬ 
mons  adorned  with  crowns  of  laurel  emitting  rays 
from  every  sprig,  the  fragrant  odours  and  aromatic 
gales  which  breathed  from  every  quarter,  all  dexter¬ 
ously  counterfeited  by  sacerdotal  mechanism,  must 
have  filled  the  imagination  of  the  astonished  votaries 
with  pictures  at  once  tremendous  and  transporting ; 

Add  to  this,  that  every  thing  was  transacted  in  the 
dead-  of  night  amidst  a  dismal  gloom  j  whence  the 
most  bright  effulgence  instantaneously  hurst  upon  the 
sight.  By  this  arrangement  the  aspirants  to  initia¬ 
tion  were  wonderfully  animated  to  the  practice  ol 
virtue  while  they ,  lived,  and  inspired  with  the  hope 
of  a  blessed  immortality  when  they  died.  At  the 
same  time,  their  awe  and  veneration  for  the  gods  of 
their  country  were  wonderfully  enhanced  by  reflecting 
on  the  appearances  above  described.  Accordingly 
Strabo  vei'y  judiciously  observes,  “  that  the  mystical 
secrecy  of  the  sacreil  rites  preserves  tlie  majesty  of  tbe-- 
Delty,  imitating  its  nature,  wliieli  escapes  our  appre- 
liensioii.  For  these  reasons,  in  celebrating  the  tcletx-, 
the  demons  were  introduced  in  their  deified  or  glorified 
state. 

But  as  all  the  candidates  for  initiation  might  not 
aspire  to  the,  rank  of  heroes  and  demigods,  a  more- 
easy  and  a  more  attainable  mode  of  conduct,  in  order 
to  arrive  at  the  palace  of  happiness,  behoved  to  he 
opened,  ITivatc  virtues  were  inculcated,  and  these 


579 


M  Y  S  T 

72  too  were  to  meet  a  condign  reward.  But  alas!  this 
Private  1-00  Qftpn  a  chequered  scene,  where  vir- 

cated^in  the  ***  depressed  and  trodden  under  foot,  and  vice  lifts 
mysteries,  «P  its  head  and  rides  triumphant.  It  is  a  dictate  of 
by  the  doc-  common  sense,  that  virtue  should  sooner  or  later  emerge, 
trine  of  a  vice  sink  into  contempt  and  misery.  Here  then 

tuture state.  conductors  of  the  mysteries,  properly  and  natural¬ 

ly,  adopted  the  doctrine  of  a  future  state  ot  rewards 
and  punishments.  The  dogma  ot  the  immortality  of 
the  human  soul  was  elucidated,  and  carefully  and  pa¬ 
thetically  inculcated.  This  doctrine  w’as  likewise  iin- 
*  Lib.  ii.  ported  from  Kgypt  j  for  Herodotus  *  informs  us, 
“  that  the  Egyptians  were  the  first  people  who  main¬ 
tained  the  immortality  of  the  human  soul.”  The 
Eg)’ptian  immortality,  however,  according  to  him,  was 
only  the  metempsychosis  or  transmigration  of  souls. 
This  was  not  the  system  of  the  ancient  Egyptians,  nor 
indeed  of  the  teletie.  In  these,  a  metempsychosis  was 
admitted  j  but  that  wa.s  carried  forward  to  a  very  di¬ 
stant  period,  to  wit,  to  the  grand  Egyptian  period  of 
36,000  years. 

Emblems  of  As  the  mystagogues  well  knew  that  the  human  mind 
Elysium  is  more  powerfully  affected  by  objects  presented  to  the 
and  Tarta-pypfj  ilj^n  by  the  most  engaging  instructions  conveyed 
by  the  ear,  they  made  the  emblems  of  Elysium  and 
Tartarus  pass  in  review  before  the  eyes  of  their  no¬ 
vices.  There  the  Elysian  scenes,  so  nobly  described 
by  the  Roman  poet,  appeared  in  mimic  splendour  •,  and, 
on  the  other  hand,  the  gloom  of  Tartarus,  Charon’s 
boat,  the  dog  of  hell,  the  Furies  with  tresses  of  snakes, 
the  tribunal  of  Minos  and  Rhadamanthus,  &c.  were 
displayed  in  all  their  terrific  state.  Tantalus,  Ixion, 
Sisyphus,  the  daughters  of  Danaus,  &c.  were  repre¬ 
sented  in  pageants  before  their  eyes.  These  exhibitions 
rvere  accompanied  with  most  horrible  cries  and  howl¬ 
ing^.  thunders,  lightning,  and  other  objects  of  terror 
whitMi  wc  shall  mention  in  their  proper  place. 

No  contrivance  could  be  better  accommodated  to 
animate  the  pupils  to  the  practice  of  virtue  on  the  one 
hand,  or  to  deter  them  from  indulging  vicious  passions 
on  the  other.  It  resembled  opening  heaven  and  hell 
to  a  hardened  sinner.  The  practiees  inculcated  in  ce¬ 
lebrating  the  mysteries  are  too  numerous  to  be  detail- 
ed  in  this  imperfect  sketch.  The  worship  of  the  gods 
The  three  was  strictly  enjoined,  as  has  been  shown  above.  'I’iie 
laws  of  three  laws  generally  ascribed  to  Triptolemus  were  In- 
Tnptolc-  culcated,  i.  To  honour  their  parents  j  2.  To  honour 
the  gods  with  the  first  fruits  of  the  earth  5  3.  Not  to 
treat  brute  animals  with  cruelty.  Tin  se  laws  were 
imported  from  Egypt,  and  were  communicated  to  the 
Eleusini  ins  by  the  original  missionaries.  Cicero  makes 
the  civilization  of  mankind  one  of  the  most  beneficial 
effects  of  the  Eleusinian  institutions  ;  “  Nullum  mibi, 
cum  multo  eximia  divinaque  vldentur  Athence  tuae  pe- 
perisse ;  turn  nihil  melius  illls  mysteriis,  quibus  ex 
agrestl  immanique  vita,  exculli  ad  hnmamtatem,  et  mi- 
tigati  sunnis  •,  initiaque,  ut  appellantur,  ita  revera  prin- 
cipia  vitae  cognovitnus ;  neque  solum  cum  lixtitia  vi- 
vendi  rationem  accepimus,  sed  etiam  cum  spe  meliore 
moriendi.”  Hence  it  is  evident  that  the  precepts  of 
humanity  and  morality  were  warmly  recommended  in 
these  institutions.  'J'he  virtue  of  humanity  wis  ex¬ 
tended,  one  may  say,  even  to  the  brute  creation,  as 
appears  from  the  last  of  'rriptolemiis’s  laws  above 
'looted,  ''omc  articles  were  enjoined  in  the  t«let;c 
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w’hlch  may  appear  to  us  of  less  importance,  which, 
however,  in  the  symbolical  style  of  the  Egyptians,  were, 
abundantly  significant.  1  he  initiated  were  “  command¬ 
ed  to  abstain  f  rom  the  flesh  of  certain  birds  and  fishes } 
from  beans,  from  pomegranates  and  apples,  which 
were  deemed  equally  polluting.  It  was  taught,  that 
to  touch  the  plant  ol  asparagus  was  as  dangerous  as 
the  most  deadly  poison.  Now,  says  Porphyry,  who¬ 
ever  is  versed  in  the  history  ot  the  visions,  knows  for 
what  reason  they  were  commanded  to  abstain  froih  the 
flesh  of  birds.”  75 

The  initiated  then  bound  themselves  by  dreadful  oaths  The  initia- 
to  observe  most  conscientiously  and'  to  practise  every 
precept  tendered  to  them  in  the  course  of  the  teletae  j  oaths  to 
and  at  the  same  time  never  to  divulge  one  article  of  observe  the 
all  that  had  been  heard  or  seen  by  them  iniion  that  oc- precepts  of 
casion.  In  this  they  were  so  exceedingly  jealous,  that  the  myste- 
jEischylus  the  tragedian  was  in  danger  ot  capital  pu-”^^* 
nisliment,  for  having  only  alluded  to  one  of  the  Eleu¬ 
sinian  arcana  in  a  tragedy  of  his  j  and  one  of  the  ar¬ 
ticles  of  indictment  against  Diagoras  the  Melian  was, 
his  having  spoken  disrespectfully  of  the  mysteries,  ana 
dissuaded  people  from  partaking  ot  them.  It  must 
then  be  allowed,  that  the  institution  of  the  mysteries 
was  of  infinite  advantage  to  the  Pagan  world.  ^  Ihev 
were  indeed  a  kind  of  sacraments,  by  which  the  initiat¬ 
ed  bound  themselves  by  a  solemn  vow  to  practl.se  piety 
towards  the  gods,  justice  and  humanity  torvards  their 
fellow  men,  and  gentleness  and  tenderness  towards  thf.  ^ 

inoflensive  part  of  the  brute  creation.  The  Pagans 
themselves  were  so  thoroughly  convinced  of  this  fact, 
that  in  their  disputes  with  the  apologists  for  Christiani¬ 
ty,  they  often  appealed  to  the  teleta;,  and  contrasted 
their  maxims  with  the  most  sublime  doctrines  of  that 
heavenly  institution. 

In  order  to  impress  these  maxims  the  more  deeply 
upon  the  minds  of  tlie  novices,  and  to  fix  their  atten¬ 
tion  more  stedfastly  upon  the  lectures  which  were  de¬ 
livered  them  by  the  mystagogue  or  the  sacred  herald, 
a  mechanical  operation  was  played  off  at  proper  inter¬ 
vals  during  the  course  of  the  celebration.  “  Towards 
the  end  of  the  celebration  (says  Stobacus),  the  whole 
.scene  is  terrible  ;  all  is  trembling,  shuddering,  sweat,  yf; 
and  astonishment.  Many  liorrlble  spectres  are  seen.  Horrible 
and  strange  cries  and  bowlings  uttered.  Light  sue- sp^^tres 
ceeds  darknes.s  ;  and  again  the  blackest  darkness  tire 
most  glaring  light.  Now  appear  open  plains,  floweiy  alternate- 
meads,  and  waving  groves;  wlierc  aix;  seen  dances  and  ly  exhibit- 
choruses  ;  and  various  holy  phantasies  enchant  tlie  sight. ed- 
Melodious  notes  are  beard  from  far,  with  all  the  sub¬ 
lime  symphony  of  the  sacixd  hymns.  The  pupil  now 
is  completely’  perfect,  is  initialed,  becomes  tree,  re¬ 
leased,  and  walks  about  with  a  crown  on  his  head, 
and  is  admitted  to  hear  a  part  in  tire  sacred  rite.s.”  A- 
ristidesde  Myst-.  Eleus.  calls  Eleusis  “a  kind  of  temple 
of  the  whole  "earth,  and  of  all  that  man  beholds  done 
in  the  most  dreadful  and  the  most  exhilarating  manner. 

In  what  other  place  have  the  records  of  fable  sung  of 
things  more  marvellous?  or  in  what  region  n|)mi  earth 
have  the  objects  presented  to  the  eye  borne  a  more  ex¬ 
act  resemblance  to  the  sounds  which  strike  the  car  ? 

M  hat  object  of  sight  have  the  mimherlcss  generations 
of  men  and  wonu  n  beheld  comparable  to  ll.e^e  cxiil 
hited  in  the  ineffable  mysterii  s  ?”  To  the  same  pur¬ 
pose,  Rletho,  in  the  oracles  of  Zoroastres,  informs  ns, 

4  D  2  “  that 
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“  that  fn’ghtful  and  shocking  apparitions,  in  a  variety 
of  forms,  used  to  be  displayed  to  the  mysta;  In  the 
eourse  of  their  initiation.”  And  a  little  after,  he  adds, 
“  that  thunder  and  lightning  and  fire,  and  every  thing 
.  terrible  which  miglit  be  held  symbolical  of  the  divine 
presence,  were  introduced.”  Claudian,  in  his  poem 
De  Rapta  Proserpina,  gives  an  elegant,  though  brief, 
description  of  this  piienomenon,  which  throws  some  light 
on  the  passages  above  quoted. 

Jam  milii  cernuntur  trepidis  dehebra  moveri 
Sedibus  et  clarum  dis  pergere  cidmina  luccm, 
Adventum  testata  Deu,  jam  magnus  ah  imis 
Auditur  fremitus  terris,  templumque  j'cmugit 
Cecropidiim. 

The  sight  of  those  appearances  was  called  the  Antopsia, 
or  “  the  real  presence  ;”  hence  those  rites  were  some¬ 
times  called  Epoptica.  The  Epoptoj  were  actually  ini¬ 
tiated,  and  were  admitted  into  the  Sa/ictum  Sanctorum, 
and  bore  a  part  in  the.ceremonial ;  whereas  the  mystcc, 
who  had  only  been  initiated  in  the  lesser  mysteries  at 
-A-grae,  were  obliged  to  take  their  station  in  the  porch 
A  kind  of  temple.  The  candidates  for  initiation  bathed 

baptismal  themselves  in  holy  water,  and  put  on  new  clothes,  all 
ablution  in  of  linen,  which  they  continued  to  wear  till  they  were 
quite  torn,  and  then  they  w’ere  consecrated  to*  Ceres 
and  Proserpine.  From  the  ceremony  of  bathing  they 
were  denominated  Hydrani ;  and  this  again  was  a  kind 
of  baptismal  ablution.  Whether  the  phrases  of  ivashing 
away  sin,  putting  on  the  Lord  Jesus  Christ,  putting  off 
the  old  man  with  his  deeds,  putting  on  a  robe  of  right¬ 
eousness,  being  buried  in  baptism,  the  words  mystery, 
perfect,  perfection,  which  occur  so  frequently  in  the 
I^ew  Testament,  especially  In.the  writings  of  the  apostle 
St  Paul,  are  borrowed  from  the  Pagan  mysteries,  or 
from  usages  current  among  the  Jews,  we  leave  to  our 
more  learned  readers  to  determine. 

The  Epoptae  having  sustained  all  those  fiery  trials, 
heard  and  seen  every  thing  requisite,  taken  upon  them 
the  vows  and  engagements  above  narrated,  and,  in  a 
word,  having  shown  themselves  good  soldiers  of  Ceres 
78  and  Proserpine,  were  now  declared  perfect  men.  They 
Theiniti-  might,  like  Cebes’s  virtuous  man,  travel  wherever  they 
red  perfect  beasts  (the  human  passions)  which 

men.  tyrannise  over  the  rest  of  mankind,  and  often  destroy 
them,  had  no  longer  dominion  over  them.  They  were 
now  not  only  perfect  but  regenerated  men.  They  were 
now  crowned  with  laurel,  as  was  said  above,  and  dis¬ 
missed  wuth  two  barbarous  words,  JvQti.v 

ornpax,  of  which  perhaps  the  hierophants  themselves 
did  not  comprehend  the  import.  They  had  been  in¬ 
troduced  by  the  first  Egyptian  missionaries,  and  re¬ 
fined  in  the  sacra  alter  their  signification  was  lost. 
This  was  a  common  practice  among  the  Greeks.  In 
the  administration  of  their  religious  ceremonies,  they 
retained  many  names  of  persons,  places,  things,  cu¬ 
stoms,  &c.  which  had  been  introduced  by  the  Phoeni¬ 
cians  and  Egyptians,  from  whom  they  borrowed  their 
system  ot  idolatry.  These  terms  constituted  tlie  lan¬ 
guage  of  the  gods,  so  often  mentioned  by  the  prince 
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of  poets.  To  us  the  words  in  question  appear  to  be 
Syriac,  and  to  signify.  Be  vigilant,  be  innocent. 

Numerous  and  important  were  the  advantages  suppo¬ 
sed  to  redound  to  the  initiated,  from  their  being  admit¬ 
ted  to  partake  of  the  mysteries,  both  in  this  life  and 
that  which  is  to  come.  First,  They  were  highly  ho¬ 
noured,  and  even  revered  by  their  contemporaries,  lu- 
.  deed,  they  were  looked  up  to  as  a  kind  of  sacred  per¬ 
sons  :  they  were,  in  reality,  consecrated  to  Ceres  and 
Praserpine.  Secondly,  They  were  obliged  by  their  oath 
to  practise  every  virtue,  religious,  moral,  political,  pub¬ 
lic,  and  private.  Thirdly,  They  imagined,  that  sound 
advice  and  happy  measures  of  conduct  were  suggested 
to  the  initiated  by  the  Eleusinian  ffoddesses.  Accord- 
ingly,  says  Pericles  the  celebrated  Athenian  statesman, 

“  I  am  convinced,  that  the  deities  of  Eleusis  inspired 
me  with  this  sentiment,  and  that  this  stratagem  was 
suggested  by  the  principle  of  the  mystic  rites.”  There 
is  a  beautiful  passage  in  Aristophanes’s  t  comedy  of  the  t  Act 
Rame  to  the  very  same  purpose,  of  which  we  shall  sub¬ 
join  the  following  periphrasis.  It  is  sung  by  the  chorus 
of  the  initiated. 

Let  us  to  ilow’ry  meads  repair, 

With  deathless  roses  blooming, 
hose  balmy  sweets  impregn  the  air. 

Both  hills  and  dales  perfuming.  ' 

Since  fate  benign  our  choir  has  join’d. 

We’ll  trip  in  mystic  measure  j 
In  sweetest  harmony  combin’d 

Age’ll  quail  full  draughts  of  pleasure. 

For  us  alone  tlic  pow’r  of  day 
A  milder  light  dispenses  ; 

And  sheds  benign  a  mellow’d  ray 
J'o  cheer  our  ravish’d  senses  : 

For  we  beheld  the  mystic  show. 

And  brav’d  Eleusis’  dangers, 
e  do  and  know  the  deeds  we  owe 
To  neighbours,  friends,  and  strangers. 

Euripides,  in  his  Bacchre  (e),  introduces  the  cho¬ 
rus  extolling  the  happiness  of  those  who  had  been  ac¬ 
quainted  Avith  God,  by  participating  in  the  holy  my¬ 
steries,  and  Avhose  minds  had  been  enlightened  by  the 
mystical  rites.  'I  hey  boast,  “  that  they  had  led  a  holy 
and  unblemished  life,  from  the  time  that  they  bad  been 
initiated  in  the  sacred  rites  of  Jupiter  Idsus,  and  from 
the  time  that  they  had  relinquished  celebrating  the 
nocturnal  rites  ot  Bacchus,  and  the  banquets  of  ratv 
flesh  torn  oil  living  animals.”  To  this  sanctity  of  life 
they  had  no  doubt  engaged  themselves,  evhen  they 
were  initiated  in  the  mysteries  of  that  god.  The  Eleu¬ 
sinian  Epoptre  derived  the.  same  advantages  from  their 
sacramental  engagements.  Fourthly,  The  initiated 
were  imagined  to  be  tlic  peculiar  wards  of  the  Eleu¬ 
sinian  goddesses.  ’I'hese  deities  were  supposed  to 
watch  over  them,  and  olten  to  avert  impending  dan¬ 
ger,  and  to  rescue  them  tvhen  beset  with  troubles. — 

Our  readers  will  not  imagine  that  the  initiated  reaped 
much  benefit  from  the  protection  of  his  Eleusinian 
tutelary  deities  ;  but  it  was  suflicient  that  they  believ¬ 
ed 


(e)  Act  1.  near  the  beginning,  and  in  many  other  places. 
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trl  the  fact,  and  actually  depended  upon  their  inter¬ 
position.  Fifthly,  The  happy  influences  of  the  teleta;, 
were  supposed  to  administer  consolation  to  the  Epoptte 
in  the  hour  of  dissolution  ;  for,  says  Isocrates,  “  Ceres 
Itestowcd  upon  the  Athenians  two  gifts  of  the  greatest 
importance ;  the  fruits  of  the  earth,  which  w’cre  the 
cause  of  our  no  longer  leading  a  savage  course  of  life  j 
and  the  telette,  for  they  who  partake  of  these  entertain 
more  pleasant  hopes  both  at  the  end  of  life,  and  eterni- 
*  ty  afterwards.”  Another  author  *  tells  us,  “  that  the 

rft  .tfyst.  initiated  w'ere  not  only  often  rescued  from  many  hard¬ 
ships  in  their  lifetime,  but  at  death  entertained  hopes 
that  they  should  be  raised  to  a  more  happy  condition.” 
Sixthly,  After  death,  in  the  Elysian  fields,  they  were 
to  enjoy  superior  degrees  of  felicity,  and  were  to  bask 
in  eternal  sunshine,  to  quaff  nectar,  and  feast  upon 
ambrosia,  &c. 

The  priests  were  not  altogether  disinterested  in  this 
salutary  process.  They  made  their  disciples  believe, 
that  the  souls  of  the  uninitiated,  when  they  arrived  in 
the  infernal  regions,  should  roll  in  mire  and  dirt,  and 
w’ith  very  great  difficulty  arrive  at  their  destined  man¬ 
sion.  Hence  Plato  introduces  Socrates  t  observing, 
“  that  the  sages  who  introduced  the  teletae  had  posi¬ 
tively  affirmed,  that  whatever  soul  should  arrive  in  the 
infernal  mansions  vnhouseWd  vaAitnanneaPd^  should  lie 
there  immersed  in  mire  and  filth.”  And  as  to  a  future 
state  (says  Aristides),  “  the  initiated  shall  not  roll  in 
mire  and  grope  in  darkness  ;  a  fate  ’ivhich  awaits  the 
unholy  and  uninitiated.”  It  is  not  hard  to  conceive 
with  what  a  commanding  influence  such  doctrines  as 
these  must  have  operated  on  the  generality  of  man¬ 
kind. 

AVhen  the  Athenians  advised  Diogenes  to  get  liim- 
self  initiated,  and  enforced  their  arguments  with  the 
above  considerations,  “  It  will  be  pretty  enough  (re¬ 
plied  the  philosopher)  to  see  Agesllaus  and  Epaminon- 
das  wallowing  in  the  mire,  while  the  most  contemptible 
rascals  who  have  been  initiated  are  strutting  in  the 
islands  of  bliss.” 

AVIien  .\ntisthenes  was  to  be  initiated  in  the  Or¬ 
phic  mysteries,  and  the  priest  was  boasting  of  the  many 
astonishing  benefits  which  the  initiated  should  enjoy 
in  a  future  state  J,  “  AVhy,  forsooth,  (says  Antis- 
thenes),  ’tls  w'onder  vour  reverence  don’t  e’en  hang 
yourself  in  order  to  come  at  them  the  sooner.” 

AVhen  such  benefits  were  expected  to  be  derived 
from  tlie  mysteries,  no  wonder  if  all  the  world  crowd¬ 
ed  to  the  Eleusinlan  standard.  After  the  ^Macedonian 
conquests,  the  hierophants  abated  much  of  their  ori¬ 
ginal  strictness.  By  the  age  of  C  icero,  Eleusis  was  a 
temple  whither  all  nations  resorted  to  partake  of  the 
benefits  of  that  institution.  We  find  that  almost  all 
the  great  men  of  Rome  were  initiated.  i'he  hiero- 
)>hant5,  however,  would  not  admit  Nero  on  account  of 
the  profligacy  of  his  character.  I'ew  otheis.  were  re¬ 
fused  that  honour-,  even  the  children  of  the  Athe¬ 
nians  were  admitted.  But  this,  we  think,  was  rather 
a  lustration  or  consecration,  than  an  initiation.  Pt  r- 
haps  it  paved  the  wav  for  the  more  august  ceremonv, 
as  the  Christian  baptism  does  among  us  for  the  other 
snerament. 

'I'hat  tills  institution  gradunly  di'gencrated,  can 
Iiardly  be  questioned  j  but  how  muc'i,  and  in  what 
points,  we  have  not  been  able  to  investigate.  The  fa- 
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thers  of  the  church,  from  whom  that  charge  is  chiefly 
to  be  collected,  are  not  always  to  be  trusted,  espe¬ 
cially  when  they  set  themselves  to  arraign  the  institu¬ 
tions  of  Paganism,  There  w'cre  indeed  several  an¬ 
cient  authors,  such  as  Melantliius,  Menander,  So- 
tadcs,  &c.  who  wrote  purposely  on  the  subject  in 
question  j  but  their  works  are  long  since  irrecoverably 
lost.  For  this  reason,  modern  writers,  who  have  pro¬ 
fessedly  handled  it,  have  not  always  been  successful  in 
their  researches.  The  two  who  have  laboured  most 
indefatigably,  and  perhaps  most  successfully,  in  this 
field,  are  Meursius  and  Warburton.  The  former,  in 
his  Liber  Siugi/laris,  has  collected  every  thing  that  can 
be  gleaned  from  antiquity  relating  to  the  ceremonial 
of  these  institutions,  without,  however,  pointing  out 
their  original,  or  elucidating  the  end  and  import  of  their 
establishment.  The  latter  has  drawn  them  isto  the 
vortex  of  a  system  which  has  in  many  instances  led  him 
to  ascribe  to  them  a  higher  degree  of  merit  than  we 
think  they  deserve.  These  instances  we  would  willing¬ 
ly  have  noticed  in  our  progress,  had  the  limits  prescribed 
us  admitted  such  a  discussion. 

If  we  may  believe  Diodorus  the  Sicilian,  these  my¬ 
steries,  which  were  celebrated  with  such  wonderful  se¬ 
crecy  at  Eleusis,  were  communicated  to  all  mankind 
among  the  Cretans.  This,  however,  we  think,  is  ra¬ 
ther  problematical.  M  e  imagine  that  excellent  histo¬ 
rian  has  confounded  the  mysteries  of  Cybele  with  those 
of  the  Eleusiniaii  Ceres.  These  two  deities  were  un¬ 
doubtedly  one  and  the  same,  that  is,  the  moon  or  the 
earth.  Hence  it  is  probable,  that  there  was  a  striking 
resemblance  bctiveen  the  sacred  mysteries  of  the  Cre¬ 
tans  and  Eleusinians. 

This  iflstitution  continued  in  high  reputation  to 
the  age  of  St  Jerome,  as  mppears  from  the  following 
passage  :  “  flierojihantoe  quoque  Atheniensium  legant 
usque  hodip  cicutoe  sorbitione  castrari.”  The  em¬ 
peror  Valcntinianus  Intended  to  have  siipresscd  them  ; 
but  Zozimus  *  informs  us,  that  he  was  diverted  from 
his  design  by  the  proconsul  of  Greece.  A  t  length 
'J’heodoslus  the  elder,  by  an  Imperial  edict,  prohibited 
the  celebration  of  these  as  well  as  of  all  the  other  sa¬ 
cra  of  Paganism.  These  mysteries,  instituted  in  the 
reign  of  Erechtheus,  maintained  their  ground  to  the 
period  just  mentioned,  that  is,  near  2000  yearsj  dur¬ 
ing  which  space,  the  celebration  of  them  never  had 
been  interrupted  but  once.  M  hen  Alexander  the 
Great  massacred  the  Thebans  and  razed  tlieir  city^ 
the  Athenians  were  so  much  affected  with  this  melan¬ 
choly  event,  that  they  neglected  the  celebration  ot  that 
festival. 

'I’lierc  were  almost  numberless  other  mv-terious  in¬ 
stitutions  among  the  ancient  Pagans,  of  which  these 
sketched  above  were  the  most  celebrated.  'I'he 
mothraciaii  mvsterie-,  instltutid  in  honour  of  the  Ca- 
biri,  wci  e  likevvi.-e  of  coiisidei  able  eelcbritv,  and  were 
supposed  to  confer  much  the  same  blessings  with  the 
I'.Ieusinian,  but  were  not  of  equal  celebrity.  'I'he 
Cabirl  were  Plunnician  and  likewise  Egt-ptian -f-  dei¬ 
ties.  'I'he  learned  Bochart  has  explained  their  ori¬ 
gin,  number,  nanu's,  and  some  part  of  their  worship. 
'I’lie  Orphic  mysteries  were  likewise  fanioiis  among 
the  'I'liracians.  Orpheus  learned  them  in  Egypt,  and 
they  were  nearly  the  same  with  the  sacra  Bacchanalia 
of  the  Greeks.  'Fheic  were  likewise  the  mysteries 
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of  Jupiter  Idaeus  in  great  request  among  the  Cretans,  might  have  been  inserted,  but  we  have  collected  thfe 
those  of  the  Magna  Mater  or  Cybele,  celebrated  in  most  curious  and  the  most  important. — Every  one  oi 
Phrygia.  To  enumerate  and  detail  all  these  would  -the  positions  might  have  been  authenticated  by  quota- 
require  a  complete  volume.  We  hope  our  readers  tions  , from  authoTs  of  the  most  undoubted  credihility, 
will  be  fully  satisfied  with  the  specimen  exhibited  above,  but  that  process  would  have  swelled  the  article  beyond 
We  are  convinced  many  things  have  been  omitted  which  all  proportion. 
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M/sti'cal,  MYSTICAL,  something  mysterious  or  allegorical. 

Mystics.  ^Some  of  the  commentators  on  the  sacred  writings,  he- 
sides  a  literal  find  also  a  mystical  meaning.  The  sense 
of  Scripture,  say  they,  is  either  that  immediately  sig¬ 
nified  by  the  words  and  expressions  in  the  common  use 
of  language  ■,  or  it  is  mediate,  sublime,  typical,  and 
mystical.  The  literal  sense  they  again  divide  into  pro¬ 
per  literal,  which '  is  contained  in  the  words  taken 
'  simply  and  properly;  and  metaphorical  literal,  where 
''the  Words  are  to  be  taken  in  a  figurative  and  meta¬ 
phorical  sense.  The  mystical  sense  of  scripture  they 
divide  into  three  kinds  :  the  first  corresponding  to 
faith,  and  called  allegorical;  the  second  to  iiope, 
called  anagogtcal ;  and  the  third  to  charity,  called  the 
tropological  sense.  And  sometimes  they  take  the  same 
word  in  Scripture  in  all  the  four  senses  ;  thus  the  word 
Jerusalem  literally  signifies  the  capital  of  Judea  :  al¬ 
legorically,  the  church  militant :  tropological ly,  a  be¬ 
liever  :  and  anagogically,  heaven.  So,  that  passage  in 
Genesis,  to  there  be  light,  and  there  was  light,  literally 
signifies  corporeal  light ;  by  an  allegory,  the  Messiah  ; 
in  the  tropological  sense,  grace ;  and  anagogically, 
beatitude,  or  the  light  of  glory. 

MYSTICS,  mystici,  a  kind  of  religious  sect,  distin¬ 
guished  by  their  professing  pure,  sublime,  and  perfect 
devotion,  with  an  entire  disinterested  love  of  God,  free 
from  all  selfish  considerations. 

The  mystics,  to  excuse  their  fanatic  ecstasies  and 
amorous  extravagancies,  allege  tliat  passage  of  St 
Paul,  The  Spirit  prays  in  us  by  sighs  and  groans  that 
are  unutterable.  Now,  if  the  spirit,  say  they,  pray  in 
ns,  we  mu-st  resign  ourselves  to  its  motion.s,  and  be 
svvayed  and  guided  by  its  impulse,  by  remaining  in  a 
state  of  mere  inaction. 

Passive  contemplation  is  that  state  of  perfection  to 
whicli  the  mystics  all  aspire. 

The  authors  of  this  mystic  science  wliich,  sprung 
up  towards  the  close  of  the  tliird  century,  are  not 
known;  hut  the  principles  from  wliich  it  was  formed 
are  manifest.  Its  first  promoters  proceeded  from  the 
known  doctrine  of  the  Platonic  school,  which  was  al¬ 
so  adopted  by  Origen  and  his  disciples,  that  the  di¬ 
vine  nature  was  infused  through  all  human  souls,  ''or 
that  the  faculty  of  reason,  from  which  proceed  the 
health  and  vigour  of  the  mind,  was  an  emanation  from 
God  into  the  human  soul,  and  comprehended  in  it  the 
principles  and  elements  of  all  truth,  human  and  divine, 
riiey  denied  that  men  could  by  labour  or  study  excite 
this  celestial  flame  In  their  brea.si  s  ;  and  therefore  they 
disapproved  highly  of  the  attempts  of  those,  who  by 
definitions,  abstract  theorems,  and  profound  specula¬ 
tions,  endeavoured  to  form  distinct  notions  of  truth, 
and  to  discover  Its  hidden  nature.  On  the  contrary, 
they  maintained  that  silence,  tranquillity,  repose,  and 
solitude,  accompanied  with  such  acts  as  might  tend  to 


extenuate  and  exhaust  the  body,  were  the  means  by  Mystics 
which  the  hidden  and  internal  word  was  excited  to  H 
produce  its  latent  virtues,  and  to  instruct  men  in  the  ,  ^ 
knowledge  of  divine  things.  For  thus  they  reasoned; 
those  who  behold  w’ith  a  noble  contempt  all  human  af¬ 
fairs,  who  turn  away  tiieir  eyes  from  terrestrial  vani¬ 
ties,  and  shut  all  the  avenues  of  the  outward  senses 
against  the  contagious  influences  of  a  material  world, 
must  necessarily  return  to  God,  when  the  spirit  is  thus- 
disengaged  from  the  impedimeiits  that  prevented  tliat 
happy  union.  And  in  this  blessed  frame  they  not  on¬ 
ly  enjoy  inexpressible  raptures  from  their  communion 
with  the  Supreme  Being,  but  also  are  invested  with 
the  inestimable  privilege  of  contemplating  truth  undis¬ 
guised  and  uncorrupted  in  its  native  purity,  wliile  others 
behold  It  in  a  vitiated  and  delusive  form. 

The  number  of  the  mystics  increased  In  the  fourth 
century,  under  the  influence  of  the'  Grecian  fanatic, 
who  gave  himself  out  for  Dionysius  the  Areopagite, 
disciple  of  St  Paul,  and  probably  lived  about  this  pe¬ 
riod  ;  and  bv  pretending  to  higher  degrees  of  perfec¬ 
tion  than  other  Christians,  and  practising  greater  au¬ 
sterity,  their  cause  gained  ground,  especially  in  the 
eastern  provinces,  in  the  fifth  century.  A  copy  of  the 
pretended  works  of  Dionysius  was  sent  by  Balhus  to 
Lewis  tlie  Meek,  in  the  year  824,  which  kindled  the 
lioly  flame  of  mysticism  in  the  we.stein  provinces,  and 
filled  the  Latins  with  the  most  enllmsiastic  admiration 
of  this  new  religion. 

In  the  twelfth  century,  these  mystics  took  the  lead 
iu  their  method  of  expounding  Scripture ;  and  I)y 
.searching  for  mysteries  and  hidden  meaning  in  the 
plainest  exjjrcssions,  forced  the  W'ord  of  God  into  a 
conformity  with  their  visionary  doctrines,  their  enthu¬ 
siastic  feelings,  and  the  system  of  discipline  which  they 
had  drawn  fiom  the  excursions  of  their  irregular  fan¬ 
cies.  In  the  tliirteenth  century,  they  were  the  most 
formidable  antagonists  of  the  schoolmen  ;  and  towards 
the  close  of  the  fourteenth,  many  of  them  resided  and 
propagated  their  tenets  almost  in  every  part  of  Europe. 

They  had,  in  the  fifteentli  century,  many  persons  of 
distinguislied  merit  in  their  number :  and  in  the  six¬ 
teenth  century,  previous  to  the  Keformation,  it  any 
sparks  of  real  2)iety  subsisted  under  the  despotic  em-* 
pire  of  superstition,  they  were  only  to  he  found  among 
the  mystics. 

The  principles  of  this  sect  were  adopted  by  those 
called  (^uictists  in  the  seventeenth  century,  and,  under 
different  modifications,  by  the  Quakers  and  Methodists. 

MY8TRUM,  a  liquid  measure  among  the  ancients, 
containing  the  fourth  i)art  of  the  cyatlius,  and  weigh¬ 
ing  two  drachms  and  a  half  of  oil,  or  two  drachms 
two  scruples  of  water  or  wine.  It  nearly  answers  to 
our  spoonful. 

MYTELENE.  See  Metylene. 
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iiefiiiition.  TS  a  term  compounded  of  two  Greek  words,  and  in  its 

original  import  it  signitles  any  kind  of  fabulous  doc¬ 
trine  :  In  its  more  appropriated  sense,  it  means  those 
fabulous  details  concerning  the  objects  of  worship  which 
were  invented  and  propagated  by  men  who  lived  in  the 
early  ages  of  the  world,  and  by  them  transmitted  to 
succeeding  generations,  either  by  written  records  by 
oral  tradition. 

As  the  theology  and  mythology  of  the  ancients  are 
almost  inseparably  connected,  it  will  be  impossible  for 
us  to  develope  the  latter,  without  often  introducing 
some  observations  relating  to  the  former.  VVe  must 
therefore  entreat  the  indulgence  of  our  readers,  if  up¬ 
on  many  occasions  we  would  hazard  a  few  strictures  on 
the  names,  characters,  adventures,  and  functions  ot  such 
Pagan  divinities  as  may  have  furnished  materials  for 
those  fabulous  narrations  which  the  nature  of  the  subr» 
j  ject  may  lead  tts  to  discuss. 

Ori(;in  of  With  respect  to  fable,  it  mav  be  observed  in  gene-- 
fiihle.  ral,  that  it  is  a  creature  of  the  human  imagination, 
and  derives  its  birth  from  that  love  of  the  marvellmis 
which  is  in  a  manner  congenial,  to  the  soul  of  man. — 
The  appearances  of  nature  which  every  day  occur,  ob¬ 
jects,  actions,  and  events,  which  succeed  each  other 
by  a  kind  of  routine,  are  too  familiar,  too  obvious,  and 
uninterestfng,  either  to  gratify  curiosity  or  to  excite 
admiration.  On  the  other  hand,  when  the  most  com¬ 
mon  phenomena  in  nature  or  life  are  new-modelled  by 
the  plastic  power  of  a  warm  imagination  j  when  they 
are  diversified,  compounded,  embelHshed  j  or  even  ar¬ 
ranged  and  moulded  into  forms  which  seldom  or  per¬ 
haps  never  occur  in  the  ordinary  course  of  things  ;  — 
novelty  generates  admiration,  a  passion  always  attended 
•with  delightful  sensations.  Here  then  we  imagine  we 
have  discovered  the  very  source  of  fiction  and  fable. — 
lliey  originated  from  that  powerful  propensity  in  our 
nature  towards  the  new  and  .'surprising,  animated  by  the 
delight  with  which  the  contemplation  of  them  is  ge¬ 
nerally  attendeel. 

Many  circumstances  contributed  to  extend  and  esta¬ 
blish  the  empire  of  fable.  The  legislator  laid  hold  on 
this  bias  of  human  nature,  and  of  course  employed 
fable  and  fiction  as  the  most  ell’ectual  means  to  civilize 
a  rude,  unpolished  world.  The  philosopher,  the  theo- 
logist,  tlie  poet,  the  musician,  each  in  his  turn,  made 
use  of  this  vehicle  to  convey  his  maxims  and  instruc¬ 
tions  to  the  savage  trilws.  'I’liey  knew  that  truth,  sim¬ 
ple  and  unadorned,  is  not  possessed  of  charms  power¬ 
ful  enough  to  captivate  the  heart  of  man  in  his  present 
corrupt  and  degenerate  state.  This  consideration,  which 
did  indeed  result  from  the  character  of  their  audience, 
naturally  led  tlu'm  to  em 
thi-  was  derived  the  all 
and  especially  of  the  primai-y  sages  of  the  east. 

Though  almost  every  nation  on  the  face  of  the  globe, 

S  wever  remote  Iroiu  the  centre  of  population,  how- 

jJoldnes*  '•U'age  and  averse  from  cmitivution,  has  fabricated 

♦lie  oriental  and  adopted  its  own  system  of  mythology;  the  ()- 
nijfihfllog)'.  ricutals,  however,  have  distinguished  themselves  in  a 
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ploy  fiction  and  allegory.  From , 
egorical  taste  of  the  ancients. 


peculiar  manner,  by  the  boldness,  the  inconsistency, 
and  the  extravagance  of  their  mythology.  The  genial 
warmtii  of  those  happy  climes,  the  fertility  of  the  soil, 
which  allorded  every  necessary,  every  convenlency, 
and  often  every  luxury  of  life,  without  depressing  their 
spirits  by  laborious  exertions ;  the  face  of  nature  per¬ 
petually  blooming  around  them,  the  skies  smiling  with 
uninterrupted  serenity  ;  all  contributed  to  inspire  the 
Orientals  with  a  glow  of  fancy  and  a  vigour  of  ima¬ 
gination  rarely  to  be  met  with  in  less  happy  regions. 

Hence  every  object  was  swelled  beyond  its  natural  di¬ 
mensions.  Nothing  was  great  or  little  in  moderation, 
but  every  sentiment  was  heightened  with  incredible  hy-  < 

perbole.  The  magnilreent,  the  sublime,  the  vast,  the 
enormous,  the  marvellous,  first  sprung  up,  and  were 
brought  to  maturity,  in  those  native  regions  of  fable 
and  fairy  land.  As  nature,  in  the  ordinary  course  of 
her  operations,  exhibited  neither  objects  nor  ellects 
adequate  to  the  extent  of  their  romantic  imaginations, 
they  naturally  deviated  into  the  fields  of  fiction  and  fa¬ 
ble.  Of, consequence,  the  custom  of  detailing  fabulous 
adventures  originated  in  the  east,  and  was  from  thence 
transplanted  into  the  Avestei'ii  counti'ies. 

As  the  allegorical  taste  of  the  eastern  nations  had 
sprung  from  their  propensity  to  fable,  and  as  that  pro¬ 
pensity  had  in  its  turn  originated  from  the  love  of  the 
inarvelious  ;  so  did  allegory  in  process  of  time  contribute 
its  influence  towards  multiplying  fables  and  fiction  al¬ 
most  isi  infinitum.  The  latent  import  of  the  allegorical 
doctrines  being  in  a  few  ages  lost  and  obliteiated,  Avhat 
was  originally  a  moral  or  theological  tenet,  assumed  the 
air  and  habit  of  a  personal  adventure.  ^ 

The  propensity  towards  personification,  almost  uni-  Propensity 
versal  among  the  orientals,  was  another  fruitful  source  to  prrsoni- 
of  fable  and  allegory.  That  the  people  of  the  east 
Avere  strongly  inclined  to  personlly  inanimate  objects 
and  abstract  ideas,  we  imagine  will  be  readily  granted,  thology. 
AA’heii  it  is  considered,,  that  in  the  formation  ot  language 
they  have  generally  annexed  the  aflection  of  sex  to 
those  objects.  Hence  the  distinction  of  grammatical 
genders,  Avhich  is  known  to  have  originated  in  tlie 
eastern  parts  of  the  Avorld.  I'he  practice  ol  personify¬ 
ing  virtues,  vices,  religious  and  moral  aflections,  Avas 
necessary  to  support  that  allegorical  style  Avhlch  univer¬ 
sally  prevailed  in  those  countries.  This  mode  of  writ¬ 
ing  Avas  in  high  reputation  even  in  Europe  .some  cen¬ 
turies  ago  ;  and  to  it  Ave  are  indebted  for  some  of  the  • 
most  noble  poetical  compositions  now  extant  in  our  oAvn 
language.  'I'hose  productions,  however,  are  but  I'aint 
imitations  of  the  original  mode  of  Avriting  still  current 
among  the  eastern  nations.  'I'he  Europeans  derived 
tbis  species  of  composition  from  the  Moorish  inhabitants 
of  Spain,  avIio  imported  it  from  Arabia,  their  original 
country. 

'I’he  general  use  of  hieroglyphics  in  the  east,  must  rjic  cfll-ct 
have  conlrilnited  largely  tOAvards  extending  the  em-of  hicrogly. 
jiire  of  mythology.  As  the  im|>ort  of  the  figures  pb‘v  wri- 
employed  in  this  method  of  delineating  the  signs  Qf'riii!;  on  mV 
ideas  Avas  in  a  great  nitasorc  arbitrary,  mistakes  nui.-.t 

have 
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liave  been  frequently  committed  in  ascertaining  the 
notions  wbich  they  were  at  the  first  intended  to  re¬ 
present.  When  the  developcment  of  these  arbitrary 
signs  happened  to  be  attended  with  uncommon  diffi¬ 
culty,  the  expounders  were  obliged  to  have  recourse 
to  conjecture.  Those  conjectural  expositions  were  for 
the  most  part  tinctured  w’lth  that  bias  towards  the 
marvellous  which  universally  prevailed  among  the  pri¬ 
mitive  men.  This  we  find  is  the  case  even  at  this 
day,  when  moderns  attempt  to  develope  the  purport 
of  emblematical  figures,  preserved  on  ancient  medals, 
entaglions,  &c. 

The  wise  men  of  the  east  delighted  in  obscure  enig¬ 
matical  sentences.  They  seem  to  have  disdained  every 
sentiment  obvious  to  vulgar  apprehension.  The  words 
of  the  wise,  and  their  dark  sayings,  often  occur  in  the 
most  ancient  records  both  sacred  and  profane.  The 
sages  of  antiquity^  used  to  vie  with  each  other  for  the 
prize  of  superior  wisdom,  by  propounding  riddles, 
and  dark  and  mysterious  questions,  as  subjects  of  in¬ 
vestigation.  The  contest  between  Solomon  and  Hi¬ 
ram,  and  that  between  Amasis  king  of  Egypt  and 
Polycrates  tyrant  of  Samos,  are  universally  known. — 
As  the  import  of  those  enigmatical  propositions  was 
often  absolutely  lost,  in  ages  when  the  art  of  writing 
was  little  knowm,  and  still  less  practised,  nothing  re¬ 
mained  but  fancy  and  conjecture,  which  always  verged 
towards  the  regions  of  fable.  This  then,  we  think, 
g  was  another  source  of  mythology. 

Mythology  Tlie  Pagan  priests,  especially  in  Egypt,  tvere  pro- 
a^khi  bably  the  first  who  reduced  mythology  to  a  kind  of 
svstem  i*n  sacerdotal  tribe,  among  that  people, 

Egypt.  tvere  the  grand  depositories  of  learning  as  well  as  of 
religion.  That  order  of  men  monopolized  all  the 
arts  and  sciences.  They  seem  to  have  Ibrmed  a  con¬ 
spiracy  among  themselves,  to  preclude  the  laity  from 
all  the  avenues  of  intellectual  improvement.  This 
plan  was  adopted  with  a  view  to  keep  the  laitv  in  sub¬ 
jection,  and  to  enhance  their  own  importance.  'I'o 
accomplish  this  end,  they  contrived  to  perform  all  the 
ministrations  of  their  religion  in  an  unknowm  tongue, 
and  to  cover  them  wnth  a  thick  veil  of  fable  and  alle¬ 
gory.  The  language  of  Ethiopia  became  their  sacred 
dialect,  and  hieroglyphics  their  sacred  character. — 
Egypt,  of  course,  became  a  kind  of  fairy  land,  where 
all  was  jugglery,  magic,  and  enchantment.  The  ini¬ 
tiated  alone  were  admitted  to  the  knowledge  of  the 
occult  mystical  exhibitions,  wliicb,  in  their  hands,  con- 
.stituted  the  essence  of  their  religion.  From  tliese  the 
vulgar  and  profane  were  prohibited  by  tiie  most  rigo¬ 
rous  penalties  (see  Mysteries).  The  Egyptians,  and 
indeed  all  the  ancients  without  exception,  deemed  the 
mysteries  of  religion  too  sacred  and  solemn  to  be  com¬ 
municated  to  the  herd  of  mankind,  naked  and  unreserv¬ 
ed  ;  a  mode  by  wliich  they  imairined  those  sacred  and 
sublime  oracles  would  have  been  defiled  and  degrad¬ 
ed.  “  Procul,  6  procul  este  profani — Odi  profanum 
yulgus  et  arceo.”  Egypt  was  the  land  of  graven 
images  ;  allegory  and  mythology  were  the  veil  which 
concealed  religion  from  the  eyes  of  the  vulgar;  fable 
7  was  the  groundwork  of  that  impenetrable  covering. 
iLt  agerof  earliest  and  most  unpolished  stage  of  society 

the  world  cannot  suppose  fable  to  have  existed  among  men. 
mythology  babies  are  always  ia/e.v  of  other  time;!,  but  at  tins  period 
had  no  es-  other  times  did  not  reach  far  enough  backward  to  af- 
tstence.  a 


ford  those  fruits  of  the  imagination  sufficient  time  td 
arrive  at  maturitY*  Fable  requires  a  considerable  space 
of  time  to  acquire  credibility,  and  to  rise  into  repu¬ 
tation.  Accordingly,  we  find  that  both  the  Chinese 
and  Egyptians,  the  two  most  ancient  nktions  whose 
annals  have  reached  our  times,  were  altogether  unac¬ 
quainted  with  fiibulous  details  In  the  most  early  and 
least  improved  periods  of  their  respective  monarchies. 

It  has  been  shown  almost  to  a  demonstration,  by  a  va¬ 
riety  of  learned  men,  tliat  both  the  one  and  the  other 
people,  during  some  centuries  after  the  general  de¬ 
luge,  retained  and  practised  the  primitive  Noachic  re¬ 
ligion,  in  which  fable  and  fancy  could  find  no  place ; 
all  was  genuine  unsopbisticated  truth. 

As  soon  as  the  authentic  tradition  concerning  the 
origin  of  the  universe  was  either  in  a  gaod  measure 
lost,  or  at  least  adulterated  by  the  invention  of  men, 
fable  and  fiction  began  to  prevail.  The  Egyptian  s 
Thoth  or  Thvoth,  or  Mercury  Trismegistus,  and  Mos- Fal)ulou<; 
chus  the  Phoenician,  undertook  to  account  for  the  for- c°''“'ogo- 
mation  and  arrangement  of  the  universe,  upon  j 

ciples  purely  mechanical.  Here  fable  began  to  usurp 
the  place  of  genuine  historical  truth.  Accordingly,  tails, 
we  find  that  all  the  historians  of  antlquityj  wlio  have 
undertaken  to  give  a  general  detail  of  tJic  affairs  of 
the  world,  have  ushered  in  their  narration  with  a  fabu¬ 
lous  cosmogony.  Here  imagination  ranged  unconfined 
over  the  boundless  extent  of  the  primary  chaos.  To  be 
convinced  of  the  truth  of  this  assertion,  we  need  only 
look  into  Sanchoniathon’s  Cosmogony,  Euseh.  Prsep. 

Evang.  1.  I.  sub  init.  and  Diodoius  Sic.  1.  i.  From 
this  we  suppose  It  will  follow,  that  tlie  fii-st  race  of 
fables  owed  their  birth  to  the  erroneous  opinions  of 
the  formation  of  the  universe. 

Having  now  endeavoured  to  point  out  the  origin  ot 
mythology,  or  fabulous  traditions,  we  shall  proceed  to 
lay  before  onr  readers  a  brief  detail  of  the  mythology 
of  the  most  I’espectahle  nations  of  antiquity,  following 
the  natural  order  of  their  situation.  ^ 

The  Chinese,  if  anv  credit  he  due  to  their  own  an- Chinese 
nals,  or  to  the  missionaries  of  the  church  of  Rome,  whoR>yth®log; 
pretend  to  have  copied  from  them,  were  the  first  ofi  the 
nations.  'J'heir  fabulous  records  reach  upwards  many 
myriads  of  years  before  the  Mosaic  era  of  the  creation. 

The  events  during  that  period  of  time,  if  any  liad 
been  recorded,  must  have  been  fabulous  as  the  period 
itself.  These,  liowever,  arc  buried  in  eternal  oblivion. 

Tlie  missionaries,  wlio  are  tlic  only  sources  ot  our  infor¬ 
mation  with  relation  to  the  earliest  periods  ot  the  Cliinese 
history,  represent  those  people  as  iiaving  retained  the 
religion  of  Noah  many  centuries  after  the  foundation 
of  their  empire.  Ujion  this  supposition,. their  cosmo¬ 
gony  must  have  been  sound  and  genuine,  without  (he 
least  tincture  of  those  fabulous  ingredients  which  have 
both  disguised  and  disgraced  the  cosmogonies  of  most 
other  nations. 

According  to  the  most  authentic  accounts,  J^ohe 
or  J'ohi  laid  the  f’omubilion  of  that  empire  about  invention 
4000  years  ago.  This  emperor,  according  to  the  Chl-o^  Folu. 
nose,  tvas  conceived  in  a  miraculous  manner.  His  mo¬ 
ther,  say  tliey,  one  day  as  she  was  walking  in  a  desert 
place,  was  surrolmded  by  a  rainbow  ;  and,  being  im¬ 
pregnated  by  this  meteor,  was  in  due  time  delivered 
of  that  celebrated  legishiter.  'I'his  jjcrsonage,  like  the 
Athenian  Cecrops,  was  half  a  man  and  half  a  serpent. 

His 
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His  intelktctual  poivcrs  were  truly  hyperbolical.  In 
one  (lay  he  discove^-cd  50  different  species  of  poisonous 
iierljs.  He  taught  his  countrymen  the  whole  art  of 
agriculture  in  the  space  of  a  veiT  few  years.  He  in¬ 
structed  them  how  to  sow  five  different  sorts  of  grain. 
He  invented  boats,  and  nets  for  fishing,  the  art  of  iahri- 
cating  porcelain,  the  management  of  siik  worms,  the 
manufacturing  of  silk,  &c.  In  a  word,  that  wonder¬ 
ful  personage 'ivas  inspired  by  Heaven  with  knowledge, 
which  qualified  him  for  composing  tiiat  incomparatile 
liodv  of  laws  which  are  even  at  tins  day  the  wonder  ot 
the  world.  Our  readers  will  admit,  liiat  this  whole 
detail  is  fabulous  and  chimerical.  The  most  learned 
part  of  them  will  readily  observe,  that  the  Chinese  in 
ascribing  the  iiuxjntion  of  all  the  useful  arts  to  their 
Fohi,  arc  perfectly  agreed  with  almost  all  the  otlur  na¬ 
tions  of  antiquity.  The  Indians  ascrilie  eveiy  inven¬ 
tion  to  Builha,  or  Visltuou,  or  I'oe;  tlic  Persians  to  'Acr- 
dusht,  or  Zorouitcr  ,■  the  Clialdeans  to  their  man  ol  the 
sea,  whom  they  call  Oarnies ;  the  Egyptians  to  Thoth 
or  'I'hijolh;  the  Phoenicians  to  ileliccrtu ;  tlie  Greeks 
to  the  family  of  the  Titans;  and  the  Scandinavians  to 
Odin,  &c. 

About  5jr  years  before  the  Christian  era,  appeared 
the  famous  Chinese  philosopher  Con-fu-tseoT  Coniueius. 
Concerning  the  birth  of  this  jirince  of  philosophers,  tlie 
Chinese  have  propagated  the  following  legendary  talc. 
His  mother,  walking  in  a  solitary  place,  was  Impregnated 
by  the  vivifying  influence  of  the  lieavens.  Tlie  balie, 
thus  produced,  spake  and  reasoned  as  soon  as  it  was 
horn.  Confucius,  however,  wrought  no  miracles,  per¬ 
formed  no  romantic  exploits,  but  lived  an  austere  ascetic 
life,  taught  and  inculcated  tlie  doctrines  of  pure  mora¬ 
lity,  and  died,  remarkable  only  for  superior  wisdom,  re¬ 
ligions,  moial,  and  political. 

About  the  year  of  Christ  601,  flourislied  the  sec¬ 
tary  Lao-kiun.  His  mother  carried  him  30  years  in 
her  womb,  and  was  at  last  delivei’ed  of  him  under  a 
plum-tree.  Tills  philosopher  was  tlie  Epicurus  ol 
the  Chinese.  His  disciples,  who  were  denominated 
Fao-sse,  i.  e.  heavenly  doctors,  were  the  first  wlio  cor¬ 
rupted  the  religion  of  the  Chinese.  They  were  ad¬ 
dicted  to  magic,  and  introduced  the  worship  of  good 
and  had  demons.  Tlieir  doctrine  was  embraced  by  a 
long  succession  of  emperors.  ‘One  of  these  princes, 
called  You-ti,  liad  been  deprived  by  death  of  a  fa¬ 
vourite  mistress,  whom  lie  loved  with  the  most  extra- 
v.agant  passion.  The  emperor,  by  the  magical  skill  of 
one  of  these  doctors,  obtained  an  interview  ivith  his 
deceased  mistress,  a  circumstance  which  rivetted  the 
svliole  order  in  the  affection  and  esteem  of  the  deluded 
prince.  Here  our  read.  rs  will  observe  tlie  exact  coun¬ 
terpart  of  the  fable  of  Eury  dite,  so  famous  in  tlie  my¬ 
thology  of  the  Greeks  and  Ivonians.  I’liat  such  a  sys¬ 
tem  of  religions  principles  must  have  abounded  with 
inytliological  adventures  is  liiglily  probable  ;  hut  as  the 
missionaries,  to  w  hom  we  are  chiefly  indebted  for  onr 
information  relating  Ij  the  religion  of  the  thinese, 
have  not  taken  the  jiaiiis  to  record  them,  we  find  it 
inipos-ihle  to  gratlfv  the  curiosity  of  onr  readers  on 
that  head. 

The  worship  of  the  idol  I'o,  or  Foe,  was  trans¬ 
planted  from  India  into  China  about  the  56tli  year  ot 
the  Christian  era,  upon  the  following  occasion.  One 
of  the  doctors  of  the  Eao  sse  had  promised  a  prince  ol 
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the  family  of  Tchou,  and  brother  of  the  empeior 
]\Iing-ti,  to  make  him  enter  into  eominunioii  with  the  , 

spirits.  At  his  solicitation  an  ambassador  was  despatch¬ 
ed  into  India,  in  order  to  inquire  wheie  the  true  reli¬ 
gion  w'as  to  be  found.  There  had  been  a  tradition, 
say  the  missionaries,  ever  since  the  age  of  Confucius, 
that  the  true  religion  was  to  be  found  in  the  west. — 

'J'he  ambassador  stopt  short  in  India;  and  finding  that 
the  god  Foe  w'as  in  high  reputation  in  that  country, 
he  collected  several  images  of  that  deity  painted  on 
cliintz,  and  with  it  42  chapters  of  the  canonical  books 
ot  the  Hindoos,  which,  together  with  the  images,  he 
laid  on  a  white  elephant,  and  transported  into  his  na¬ 
tive  connt'y.  At  the  same  time  he  imported  from  the 
same  quarter  the  doctrine  of  the  transniigiation  of 
souls,  which  is  firmly  believed  in  China  to  this  day. 

'The  docti-inc  and  worship  of  Foe,  thus  introduced, 
made  a  most  rapid  progress  all  over  China,  Japan, 
iSiam,  Sic.  'The  priests  of  Foe  are  called  among  the 
Siamese  Talapoins ;  by  the  Tartars,  Lamas;  by  the 
Chinese,  Ha-c/tung ;  and  by  the  people  of  Japan,  Bon- 
%€S.  Ey  this  lust  appellation  they  arc  generally  known 
in  Europe. 

An  infinitude  of  fables  was  Invented  and  propagated  The  wor- 
hy  the  disciples  of  Eoe,  concerning  the  life  and  adven-''*“PP<-Ts  of 
turcs  of  their  master.  If  the  earlier  ages  of  the 
nese  history  ai*e  barren  of  mythological  incidents,  thcg-As. 
later  periods,  after  the  introduction  of  the  worship  of 
Eoe,  I'liiT.ish  an  inexhaustible  store  of  miracles,  mon¬ 
sters,  fables,  intrigue,  cxjiloits,  and  adventuies,  of  tlie 
most  villanous  complexion.  Indeed,  mo.«t  cf  them  arc 
so  absurd,  so  ridiculous,  and  at  the  same  time  so  imjilous 
and  profane,  that  we  are  convinced  om-  readers  ivill  easi¬ 
ly  dispense  with  a  detail  i’rom  which  they  could  reap 
neitlier  entertainment  nor  Instruction.  Such  as  may  find 
themselves  disposed  to  rake  into  this  abominable  puddle, 
we  must  refer  to  the  reverend  fathers  Du  Halde,  Cou- 
jilet,  Amiot,  Kircher,  and  other  members  of  the  propa¬ 
ganda,  in  whose  writings  they  will  find  ivhercwithal  to 
satisfy,  and  even  to  surfeit,  their  appetite.  ,  - 

'I'lie  Hindoos,  like  tlie  other  nations  of  tlie  cast,  for  Hindoo niy- 
a  long  time  retained  the  worship  of  the  true  God.  At 
length,  however,  idolatry  broke  in,  and,  like  an  im¬ 
petuous  torrent, .  overwhelmed  the  country.  First  of 
all,  the  genuine  history  of  the  origin  of  the  universe 
was  either  utterly  lost,  or  disguised  under  a  vaiietv  of 
fictions  and  allegories.  "We  are  told  that  Brimha,  llic 
supreme  divinity  of  the  Hindoos,  after  three  several 
cnorts,  at  last  succeeded  In  creating  four  jicrsoiis,  w  hom 
he  appointed  to  rule  over  all  the  inferior  creatures. — 
Afterwards  Brimha  joined  his  eflicicnt  power  with'  Bi- 
shon  and  Rubier;  and  by  their  united  e.xcrtlons  tlicv 
produred  ten  men,  whose  general  appellation  is  Mu- 
nhs,  that  is,  the  inspired.  'I’lie  same  being,  accord¬ 
ing  to  another  mythology,  produced  four  other  j;cr- 
sons,  as  imaginary  as  the  former  ;  ojie  from  hii  breast, 
one  from  liis  hack,  one  from  his  lip,  and  one  from  his 
heart,  'rinse  children  were  denominated  Bangs;  the 
import  of  wliirli  woid  we  cannot  pretend  to  detir- 
nilne.  According  to  another  tradition,  Biinilia  jiro- 
duced  the  Bnvmlns  from' his  mouth,  to  prav,  to  read, 
to  instruct  ;  the  Cliiltern  from  his  arms,  lo  diaiv  the 
how,  to  light,  to  govern  ;  the  Bice  from  Ills  bellv  or 
thighs,  to  nourish,  to  provide  the  necessaries  of  lil'e  hv 
agriculture  and  comnuree  ;  the  ISoder  fioni  his  ti s  t,  for 
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subjection,  to  serve,  to  labour,  to  travel,  llie  n 
will  see  at  once,  in  these  allegorical  persons,  the  four 
casts  or  septs  into  which  the  Hindoo  nations  have,  time 
immemorial,  been  divided..  These  are  some  of  their 
most  celebrated  mythological  traditions  with  relation  to 
the  origin  of  the  universe. 

The  Hindoos  have  likewise  some  mythological  opi- 
retabng'm  which  seem  to  relate  to  the  general  deluge.  They 

the  deluge,  tell  us,  tliat  desiring  the  preservation  of  herds  and  of 
brahmans,  of  genii  and  of  virtuous  men,  of  vedas  of 
law,  and  of  precious  things,  the  Lord  of  the  universe 
assumes  many  bodily  shapes  ;  but  though  he  pervades, 
like  the  air,  a  variety  of  beings,  yet  he  is  himself 
unvaried,  since  he  has  no  quality  in  him  subject  to 
change.  At  the  close  of  the  last  calpa,  there  was  a 
general  destruction,  ocoasioned  by  tbe  sleep  of  Brah- 
me,  whence  his  creatures  in  difierent  worlds  were 
drowned  in  a  vast  ocean.  Brahme  being  inclined  to 
slumber  after  a  lapse  of  so  many  ages,  the  strong  de¬ 
mon  Hyagri-va,  came  near  him,  and  stole  the  vtdas 
which  had  flowed  from  his  lips.  When  Hen,  the  pre¬ 
server  of  the  universe,  discovered  this  deed  of  the 
prince  of  JJai'/iavas,  he  took  tbe  shape  of  a  minute  fish 
called  Sap-hari.  After  various  transformations,  and  an 
enormous  increase  of  size  in  each  of  them,  the  Lord  of 
the  universe  loving  the  righteous  man  (a),  who  had 
still  adhered  to  him  under  all  these  various  shapes,  and 
Intending  to  preserve  him  from  the  sea  of  destruction 
caused  by  the  depravity  of  the  age,  thus  told  him  how 
he  was  to  act ;  “  In  seven  days  from  the  present  time. 
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The  reader  last  part  of  the  preceding  jogue,  which  they  call  the  dwa 


O  thou  tamer  of  enemies  !  the  three  w’orlds  will  be 
plunged  In  an  ocean  of  death  ;  but  in  the  midst  of  the 
destroying  waves  a  large  vessel  sent  by  me  for  thy  use 
shall  stand  betore  thee.”  The  remaining  part  of  the 
mythology  so  nearly  resembles  the  Mosaic  history  of 
Noah  and  the  general  deluge,  that  the  former  may  be 
a  strong  confirmation  of  the  truth  of  the  latter.  To 
dry  up  the  W'aters  of  the  deluge,  the  power  of  the 
Deity  descends,  in  the  form  of  a  boar,  the  symbol  of 
strength,  to  draw  up  and  support  on  his  tusks  the 
w'hole  earth,  which  had  been  sunk  beneath  the  ocean. 
Again,  The  same  power  is  represented  as  a  tortoise  sus¬ 
taining  the  globe,  which  had  been  convulsed  by  the 
violent  assaults  of  demons,  while  the  gods  charmed  the 
sea  with  the  mountain  Mandar,  and  forced  it  to  dis¬ 
gorge  the  sacred  things  and  animals,  together  with  the 
water  of  life  wdiich  it  had  swallowed.  All  these  stories, 
we  think,  relate  to  the  same  event,  shadowed  by  a  mo¬ 
ral,  a  metaphysical,  and  an  astronomical  allegory;  and 
all  three  seem  connected  w'ith  the  hicroglyphical  sculp- 
tiyes  of  the  old  Egyptians. 

The  Hindoos  divide  the  duration  of  the  world  into 
four  yugs  oxjuga,  ox  j agues,  each  consisting  of  a  prodi¬ 
gious  number  of  years.  In  each  of  those  periods,  the 
age  and  stature  of  the  human  race  have  been  gradually 
diminished  ;  and  in  each  of  them  mankind  has  gradual¬ 
ly  declined  in  virtue  and  piety,  as  well  as  in  age  and 
stature.  The  present  period  they  call  the  Collce,  i.  e. 
the  corrupt  jogue;  which  they  say  is  to  last  400,000 
years,  of  which  near  5000  years  are  already  past.  In  the 


paar,  the  age  of  man  was  contracted  into  looo  years,  as 
in  the  present  it  is  confined  to  100.  From  this  propor¬ 
tional  diminution  of  the  length  of  the  human  life,  our 
readers  will  probably  infer,  that  the  two  last  jogues  bear 
a  pretty  near  resemblance  to  the  Mosaic  history  of  the 
age  of  the  antediluvian  and  postdiluvian  patriarchs; 
and  that  the  two  first  are  imaginary  periods  prior  to 
the  creation  of  the  world,  like  those  of  the  Chinese, 
Chaldeans,  and  Egyptians. 

According  to  the  mythology  of  the  Hindoos,  the 
system  of  the  world  is  subject  to  various  dissolutions 
and*  resuscitations.  At  the  conclusion  of  the  Collse 
jogue,  say  they,  a  grand  revolution  will  take  place, 
when  the  solar  system  will  be  consumed  by  fire,  and 
all  the  elements  reduced  to  their  original  constituent 
atoms.  Upon  the  back  of  these  revolutions,  Brimha, 
the  supreme  deity  of  the  Hindoos,  is  sometimes  repre¬ 
sented  as  a  new  born  infant,  with  his  toe  in  his  mouth, 
floating  on  a  camala  or  water  flower,  sometimes  only 
on  a  leaf  of  that  plant,  on  the  surface  of  the  vast  abyss. 
At  other  times  he  is  figured  as  eoming  forth  of  a 
winding  shell :  and  agiun  as  blowing  up  the  mundane 
foam  with  a  pipe  at  bis  mouth.  Some  of  these  emble¬ 
matical  figures  and  attitudes,  onr  learned  readers  will 
probably  observe,  nearly  resemble  those  of  the  ancient 
Egyptians. 

But  the  vulgar  religion  of  the  ancient  Hindoos  was 
of  a  very  difl'erent  complexion,  and  opens  a  large  field 
of  mythological  adventures.  We  have  observed  above, 
that  the  Fo  or  Foe  of  the  Chinese  was  imported  .from 
India ;  and  now  we  shall  give  a  brief  detail  of  the  my¬ 
thological  origin  of  that  divinity.  AVe  have  no  certain 
account  of  the  birth-place  of  this  imaginaiy  deity. — 
His  followers  relate,  that  he  was  born  in  one  of  the 
kingdoms  of  India  near  the  line,  and  that  his  father 
was  one  of  that  country.  His  mother  brought  him 
into  the  world  by  the  left  side,  and  expired  soon  after 
her  delivery.  At  tbe  time  of  her  conception,  she 
dreamed  that  she  had  swallowed  a  white  elephant ;  a 
circumstance  which  is  supposed  to  have  given  birth  to 
the  veneration  which  the  kings  of  India  have  always 
shown  for  a  white  animal  of  that  species.  As  soon  as 
he  was  born,  he  had  strength  enough  to  stand  erect  with¬ 
out  assistance.  He  walked  abroad  at  seven,  and,  point¬ 
ing  with  one  hand  to  the  heavens,  and  with  the  other 
to  tbe  earth,  he  cried  out,  “  In  the  heavens,  and  on 
the  earth,  there  is  no  one  but  me  who  deserves  to  be 
honoured.”  At  the  age  of  30,  he  felt  himseh  all  on 
a  sudden  filled  with  the  divinity  ;  and  now  he  was  me¬ 
tamorphosed  into  Fo  or  Pagnd,  according  to  the  ex¬ 
pression  of  the  Hindoos.  He  had  no  sooner  declared 
him.self  a  divinity,  than  he  thought  of  propagating  his 
doctrine,  and  proving  his  divine  mission  by  mii-acles. 
The  number  of  his  disciples  was  immense;  and  they  soon 
spread  his  dogmas  over  all  India,  and  rveli  to  the  high¬ 
er  extremities  of  Asia. 

One  of  the  principal  doctrines  which  Fo  and  his 
disciples  propagated,  was  the  metempsychosis  or  trans- 
n)Igration  of  souls.  This  doctrine,  some  imagine,  has 
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glveui  rise  to  the  multituJeof  idols  reverenced  in  every 
country  wiicre  the  worship  of  Fo  is  established.  Qua¬ 
drupeds,  birds,  reptiles,  and  the  vilest  animals,  had 
temples  erected  for  them  ;  because,  say  they,  the  soul 
of  the  god,  in  his  numerous  transmigrations,  may  have 
at  one  time  or  other  inhabited  their  bodies. 

Both  tlie  doctrine  of  transmigration  and  of  the 
worship  of  animals  seems,  however,  to  have  been  im¬ 
ported  from  Egypt  into  India.  If  the  intercourse  be¬ 
tween  these  two  countries  was  begun  at  so  early  a  pe¬ 
riod  as  some  very  late  writers  have  endeavoured  to 
prove,  such  a  supposition  is  by  no  means  improbable. 
The  doctrine  of  the  transmigration  of  souls  was  ear¬ 
ly  established  among  the  Egyptians.  It  was,  indeed, 
the  only  idea  they  formed  of  the  soul’s  immortality. 
The  worship  of  animals  among  them  seems  to  have 
been  still  more  ancient.  If  such  an  intercourse  did  ac¬ 
tually  exist,  we  may  naturally  suppose  that  colonies  of 
Egyptian  priests  found  their  way  into  India,  as  they 
did  afterrvards  into  Asia  Minor,  Italy,  and  Greece. 
That  colonies  of  Egyptians  did  actually  penetrate  jin- 
to  that  country,  and  settle  there,  many  centuries  be¬ 
fore  the  Nativity,  is  a  -fact  that  cannot  be  called  in 
question,  for  reasons  which  the  bounds  prescribed  us 
in  this  article  will  not  allow  ns  to  enumerate.  We 
shall  only  observe,  that  from  the  hieroglyphical  repre¬ 
sentations  of  the  Egyptian  deities  seem  to  have  origi¬ 
nated  those  monstrous  idols  which  from  time  immemo¬ 
rial  have  been  worshipped  in  India,  China,  Japan, 
Slam,  and  even  in  the  remotest  parts  of  Asiatic  Tar¬ 
tary. 

Foe  is  often  called  Budhu  or  Btnlda,  and  sometimes 
Vis/mou  ;  perhaps,  indeed,  he  may  be  distinguished  by 
many  other  names,  according  to  the  variety  of  dialects 
of  the  different  nations  among  which  his  worship  was 
established.  An  infinitude  of  fables  was  propagated 
by  his  disciples  concerning  him  after  his  death.  They 
pretended  that  their  master  was  still  alive  ;  that  he  had 
been  already  born  8000  times,  and  that  he  had  succes¬ 
sively  appeared  under  the  figure  of  an  ape,  a  lion,  a 
dragon,  an  elephant,  a  boar,  &c.  These  were  called 
the  incarnations  of  Vishnou.  At  length  he  was  con¬ 
founded  with  the  supreme  Cod  ;  and  all  the  titles,  at¬ 
tributes,  operations,  perfections,  and  ensigns  of  -the 
Most  High  were  ascribed  to  him.  Sometimes  he  is 
called  Amida,  and  repi'esented  with  the  head  of  a  dog, 
and  worshipped  as  the  guardian  of  mankind.  He  some¬ 
times  appears  as  a  prlnccdy  personage,  issuing  from  the 
mouth  of  a  fish.  At  other  times,  he  wears  a  Innelte  on 
his  head,  in  which  are  seen  cities,  mountaius,  towers, 
trees,  in  short,  all  that  the  world  contains.  I'hcso 
transformations  are  evidently  the  children  of  allego¬ 
rical  or  hieroglyphical  emblems,  and  form  an  exact 
counterpart  to  the  symbolical  worship  of  the  Egyp¬ 
tians. 

The  enormous  mass  of  mvthological  traditions  which 
have  in  a  manner  deluged  the  vast  continent  of  India, 
would  fill  many  volumes:  V\c  have  selected  the  pre¬ 
ceding  articles  as  a  specimen  only,  by  which  oiir  read¬ 
ers  may  be  qnalified  to  judge  of  the  rest.  If  they  find 
themselves  disposed  to  indulge  their  curiosity  at  greater 
length,  we  must  remit  them  to  'I'hevcnot’s  and  Hamil¬ 
ton’s  Travels,  to  Mons.  Anquetil  iu  liis  Zoiid  Avesta, 
Hallied’s  Introduction  to  his  'I’ran-.lalion  of  the  Code 
of  Centoo  l.aws,  (,!ol.  Dow’s  History  of  iiindostan. 


Grose’s  Voyage  to  the  East  Indies,  Asiatic  Researches, 
vol.  1.  and  ii. 

The  mythology  of  the  Persians  is,  if  possible,  still  Persian 
more  extravagant  than  that  of  the  Hindoos.  It  sup- '”ytliology. 
poses  the  world  to  have  been  repeatedly  destroyed,  and 
repeopled  by  creatures  of  dift’ereiit  formation,  who 
were  successively  annihilated  or  banished  for  their  dis¬ 
obedience  to  the  supreme  Being.  The  monstrous 
griffin  Si?icrgk  tells  the  hero  Cahertnan  that  she  had 
already  lived  to  see  the  earth  seven  times  filled  with 
creatures,  and  seven  times  a  perfect  void  :  that  be¬ 
fore  the  creation  of  Adam,  this  globe  was  Inhabited  22 
by  a  race  of  beings  called  and  Dives,  whose  cha- 
racters  formed  a  perfect  contrast.  The  Peri  are  de-  ^*’’'’** 
scribed  as  beautiful  and  benevolent  j  the  Dives  as  de¬ 
formed,  malevolent,  and  mischievous,  differing  from 
infernal  demons  only  in  this,  that  they  are  not  as  yet 
confined  to  the  pit  of  hell.  They  are  for  ever  ranging 
over  the  world,  to  scatter  discord  and  misery  among 
the  sons  of  men.  The  Peri  nearly  resemble  the  fairies 
of  Europe  :  and  perhaps  the  Dives  gave  birth  to  the 
giants  and  magicians  of  the  middle  ages.  The  Peri 
and  Dives  wage  incessant  wars  ;  and  when  the  Dives 
make  any  of  the  Peri  prisoners,  they  shut  them  up  in 
iron  cages,  and  hang  them  on  the  highest  trees,  to 
expose  them  to  public  view,  and  to  the  fury  of  eveiy 
chilling  blast. 

M  hen  the  Pen  are  in  danger  of  being  overpowered 
by  their  foes,  they  solicit  the  assistance  of  seme  mor¬ 
tal  hero  ;  which  produces  a  series  of  mythological  ad¬ 
ventures  highly  ornamental  to  the  strains  of  the  Per- 
■sian  bards,  and  which,  at  the  same  time,  furnishes  an 
inexhaustible  fund  of  the  most  diversified  machinery. 

One  of  the  most  celebrated  adventurers  in  the  my¬ 
thology  of  Persia  is  Tahniuras,  one  of  their  most  an¬ 
cient  monarchs.  This  prince  performs  a  variety  of  ex¬ 
ploits,  while  he  endeavours  to  recover  the  fairy  Mer- 
jan.  He  attacks  the  Dive  Demrush  in  his  own  cave  \ 
where  having  vanquished  the  giant  or  demon,  he  finds 
vast  piles  of  hoarded  wealth  j  these  he  carries  off  with 
the  fair  captive.  The  battfes,  labours,  and  adventures 
of  Kostan,  another  Persian  worthy,  who  lived  many 
ages  after  the  former,  are  celebrated  by  the  Persian 
bards  with  the  same  extravagance  of  hyperbole  with 
wliich  the  labours  of  Hercules  have  been  sung  by  the 
poets  of  Greece  and  Home.  23 

The  adventures  of  the  Persian  heroes  breathe  all  the 

the  wddiiess  of  achievement  recorded  of  the  kuijilits  ’’'T*" 

ot  Liothic  romance.  Ihe  doctrine  of  ciicliantments.  „n(t  ro- 
transformations,  &c.  exhibited  in  both,  is  a  charac.te- niaucc, 
ristic  symptom  of  one  common  original.  Persia  i>  the 
genuine  classic  ground  of  eastern  myihologv,  and  tlic 
source  of  the  ideas  of  chivalrv  and  romance  ;  from  which 
they  were  propagated  to  the  regions  of  Scandinavia, 
and  indeed  to  the  remotest  corners  of  Europe  towards 
the  west. 

Perhaps  our  readers  niav  he  of  our  opinion,  wlien  we 
offer  it  as  a  conjecture,  that  tlie  tales  of  the  war  of  the 
Peri  and  Dives  originated  from  a  vague  tr:iditioii  con- 
ccrmiii/  good  and  had  angels  :  nor  i-  it,  in  niir  opinion, 
iinprohahle,  that  tin  fable  of  the  wars  between  tlie  geds 
and  g:ants,  so  fainon-  in  tlie  mytliologv  of  Ciieice  and 
Italy,  was  importid  into-tlie  former  of  tlie-e  couiitiios 
from  til*;  same  quarter.  For  a  more  particular  :icc*)niit 
ot  rfic  Persian  mythology,  our  readers  may  consult  Dr 
'4E3  Ilvdv 
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H^ile  Ik-lig.  vet.  Pers.  Medor.  &c.  D’Herbelot’s  Bibl. 
Orient,  and  Mr  Richardson’s  introduction  to  his  Persian 
“and  Arabic  Dictionary. 

Chaldean  The  mythology  of  the  Chaldeans,  like  that  of  the 

siythology.  other  nations  of  the  east,  commences  at  a  period  my¬ 
riads  of  years  prior  to  the  era  of  the  Mosaic  creation. 
Their  cosmogony,  exhibited  by  Berosus,  -uho  was  a 
priest  of  Belus,  and  deeply  versed  in  the  antiquities  of 
his  country,  is  a  piece  of  mythology  of  the  most  extra¬ 
vagant  nature.  It  has  been  copied  by  Eusebius  (Chron. 
lib.  i.  p.  5.)  •,  It  is  likewise  to  be  found  in  Syncellus, 
copied  from  Alexander  Polyhistor.  According  to  this 
historian,  there  were  at  Babylon  written  records  pre¬ 
served  with  the  greatest  care,  comprehending  a  period 
of  fifteen  myriads  of  years.  Those  writings  likewise 
contained  a  history  of  <4:e  heavens  and  the  sea,  of  the 
earth,  and  of  the  origin  of  mankind.  “  In  the  begin¬ 
ning  (says  Berosus,  copying  from  Oannes,  of  whom  we 
shall  give  a  brief  account  below)  there  was  nothing  but 
darkness  and  an  abyss  of  water,  wherein  resided  most 
hideous  beings  produced  from  a  twofold  principle.  Men 
appeared  with  two  wings  ;  some  with  two  and  some 
with  four  faces.  They  had  one  body,  but  two  heads  ; 
the  one  of  a  man,  the  other  of  a  Avoman.  Other  hu¬ 
man  figures  wero  to  be  seen,  furnished  with  the  legs 
and  horns  of  goats.  Some  had  the  feet  of  horses  be¬ 
hind,  but  before  w'ere  fashioned  like  men,  rescmi)llng 
hippocentaurs.”  The  remaining  part  of  this  mythology 
is  much  of  the  same  complexion;  indeed  so  extravagant, 
that  we  Imagine  our  readers  will  readily  enough  dis- 
j)ense  with  our  translating  the  sequel.  “  Of  all  these 
(says  the  author)  were  preserved  delineations  in  the 
temple  of  Belus  at  Babylon.  The  person  who  was  sup¬ 
posed  to  preside  over  them  was  called  Omorca.  This 
word,  in  the  Chaldean  language,.  Is  Thulat/i,  whit  h 
the  Greeks  call  but  it  more  jtroperly  imports 

the  moon.  Matters  being  in  this  situatiim,  their  god 
(says  Eusebius),  the  god  (says  Syncellus)  came  and  cut 
the  woman  asunder;  and  out  of  one  half  of  her  he  form¬ 
ed  the  earth,  and  out  of  the  other  he.made  the  heavens; 
and,  at  the  same  time,  he  destroyed  the  monsters  of  the 
abyss.”  This  whole  mythology  is  an  allegorical  history 
copied  from  hieroglyph ical  representations,  the  real  pur¬ 
port  of  wdiich  could  not  be  decyphered  by  the  author. 
Such,  in  general,  were  the  consequences  of  the  hiero- 
25  glyph  ical  style  of  writing. 

Oannes  the  Oanv.es,  the  great  civilizer  and  legislator  of  the  Chal- 

Jegislator  of  deans,  according  to  Apollodorus,  who  copied  from  Be- 

dca^***'  amphibious  animal  of  a  heterogeneous  ap¬ 

pearance.  He  was  endowed  with  reason  and  a  very 
uncommon  acuteness  of  parts.  His  whole  body  re¬ 
sembled  a  fish.  Under  the  head  of  a  fish  he  had  also 
another  head,  and  feet  below  similar  to  those  of  a  man, 
which  were  subjoined  to  the  fail  of  the  fish.  His  voice 
and  language  were  articulate  and  perfectly  intelHgil)le, 
and  there  was  a  figure  of  him  still  extant  in  the  days  of 
Berosus.  He  made  his  appearance  in  the  Erythrean 
or  Red  sea,  where  it  borders  upon  Babylonia.  This 
monstrous  being  conversed  with  men  by  day  ;  but  at 
night  he  plunged  into  the  sea,  and  remained  concealed 
in  the  water  till  next  morning.  He  taught  the  Baby¬ 


lonians  the  use  of  letters,  and  the  knowledge  of  all  the 
arts  and  sciences.  He  Instructed  them  in  the  method  ^ 
of  building  houses,  constructing  temples,  and  all  other 
edifices.  He  taught  them  to  compile  laws  and  religious 
ceremonies,  and  explained  to  them  the  principles  of 
mathematics,  geometry,  and  astronomy.  In  a  word  he 
communicated  to  them  every  thing  necessary,  useful, 
and  ornamental :  and  so  universal  were  his  instructions, 
that  not  one  single  article  had  ever  been  added  to  them 
since  the  time  they  were  first  communicated.  Hella- 
dius  is  of  opinion  that  this  strange  personage,  whoever 
he  w'as,  came  to  be  represented  under  the  figure  of  a 
fish,  not  because  he  w'as  actually  believed  to  be  such, 
but  because  he  was  clothed  rvitli  the  skin  of  a  seal. 

By  this  account  our  readers  will  see  that  the  Babylonian 
Oannes  is  the  exact  counterpart  of  the  Fohi  of  the  Chi¬ 
nese,  and  the  Thyoth  or  the  Mercury  Trismegistus 
of  the  Egyptians.  It  is  likewise  apparent  that  the  idea 
of  the  monster  compounded  of  the  man  and  the  fish  has 
originated  from  some  hicrogi yjdiic  of  that  form  grafted 
upon  the  appearance  of  man.  Some  modern  mytho- 
logists  have  been  of  opinion,  that  Oannes  was  actually 
Noah  the  great  preacher  of  righteousness  ;  who,  as 
some  think,  settled  in  Shinar  or  Chaldea  after  the  de¬ 
luge,  and  who,  in  consequence  of  his  connexion  with 
that  event,  might  be  properly  represented  under  the 
emblem  of  the  Man  of  the  Sea. 

The  nativity  of  Venus,  the  goddess  of  beauty  andThenuti- 

vity  of  tbc 
goddess  of 

...  .  ,  .  -  .  „  beauty  and 

prodigious  size,  dropt  from  heaven  into  the  rivCr  Eu- love, 
jihrates.  Some  doves  settled  upon  this  egg,  after  that 
the  fishes  had  rolled  it  to  the  bank.  In  a  short  time 
this  egg  produced  Venus,  who  was  afterwards  called 
JJca  Si/ria,  the  Syrian  goddess.  In  consequence  of 
this  tradition  (says  Hyginus),  pigeons  and  fishes  became 
sacred  to  this  goddess  among  the  Syrians,  who  always 
abstained  from  eating  the  one  or  the  other.  Of  this 
imaginary  being  we  have  a  very  exact  and  entertaining 
history  in  the  treatise  De  Dea  Syria,  generally  ascribed 
to  Lucian.  » 

In  this  mythological  tradition  our  readers  will  proba¬ 
bly  discover  an  allusion  to  the  celebrated  Mundane  egg; 
and  at  the  same  time  the  story  of  the  fishes  will  lead  them 
to  anticipate  the  connexion  between  the  sea  and  the 
moon.  This  same  deity  was  the  Atargatis  of  Ascalon, 
described  by  Diodorus  the  Sicilian  ;  the  one  half  of  her 
body  a  woman  and  the  other  a  fish.  'I'liis  was  no  doubt 
a  hieroglyphic  figure  of  the  moon,  importing  the  influ¬ 
ence  of  that  planet  upon  the  sea  and  the  sex.  Ihe  ori¬ 
ental  name  of  this  deily  evidently  points  to  the  moon  ; 
for  it  is  compounded  of  two  Plebrew'  words  (b),  which 
import  “  the  queen  of  the  host  of  heaven.”  <  jy 

The  fable  of  Semiramis  is  nearly  connected  with  The  fable 
the  preceding  one.  Diodorus  Siculus  has  preserved 
the  mythological  history  of  this  deity,  which  he  and”’*'’" 
all  the  writers  of  antiquity  have  confounded  with  the 
Babylonian  pirinccss  of  the  same  name.  That  histo¬ 
rian  informs  jus,  that  the  word  Semiramis,  in  the  Sy¬ 
rian  dialect,  signifies  “  a  wild  pigeon  ;”  hut  we  ap¬ 
prehend'  that  this  term  was  a  name  or  epithet  of  the 

moon, 


love,  is  another  piece  of  mythology  famous  among  the 
Babylonians  and  Assyrians.  An  egg,  say  they,  of  a 


(b)  Adar  or  Hadar,  “  magnijleus  f  and  Gad,  “  exercitus  turmi,’’' 
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moon,  as  it  is  compounded  of  two  words  (c)  of  an 
import  naturally  applicable  to  the  lunar  planet.  It 
was  a  jieneital  practice  among  the  Orientals  to  denomi- 
note  their  sacred  animals  from  that  deity  to  which  they 
were  consecrated.  Hence  the  moon  being  called  Semi- 
ramts,  and  the  pigeon  being  sacred  to  her  divinity,  the 
latter  was  called  by  the  name  of  the  former. 

As  the  bounds  prescribed  tliis  article  render  it  im¬ 
possible  for  us  to  do  justice  to  this  interesting  piece 
of  mythology,  we  must  beg  leave  to  refer  our  readers  tor 
farther  information  toHiod.  Sic.  lib.  ii.  Hyginus  Poet. 
Astron.  Fab.  197.  Pharnutus  de  Nat.  Deor.  Ovid.  Me- 
tam.  lib.  iv.  Athen.  in  Apol.  Izetzes,  Chil.  ix.  cap.  275- 
Seld.  de  Diis  Syr.  Syrit.  ii.  p.  183. 

We  should  now  proceed  to  the  mythology  of  tlie 
Arabians,  the  far  greatest  part  of  which  is,  however, 
buried  in  the  abyss  of  ages  j  though,  when  we  reflect  on 
the  genius  and  character  of  that  people,  we  must  be  con¬ 
vinced  that  they  too,  as  well  as  the  other  nations  of  the 
east  abounded  in  fabulous  relations  and  romantic  com¬ 
positions.  The  natives  of  that  country  have  always  been 
enthusiastically  addicted  to  poetry,  of  which  table  is  the 
essence.  Wherever  the  Muses  have  erected” their  throne, 
fables  and  miracles  have  always  appeared  in  their  train. 
In  the  Koran  we  meet  with  frequent  allusions  to  well- 
known  traditionai'y  fables.  These  had  been  transmit¬ 
ted  from  generation  to  generation  by  the  bards  and 
rhapsodists  for  the  entertainment  of  the  vulgar.  In 
Arabia,  from  the  earliest  ages,  it  has  always  been  one 
of  the  favourite  entertainments  of  the  common  people, 
to  assemble  in  the  serene  evenings  around  their  tents, 
or  on  the  platforms  with  which  their  houses  are  gene¬ 
rally  covered,  or  in  large  halls  erected  for  the  purpose, 
in  order  to  amuse  themselves  with  traditional  narrations 
of  the  most  distinguLshed  actions  of  their  most  remote 
ancestors.  Oriental  Imagery  always  embellished  their 
romantic  details.  The  glow  of  fancy,  the  love  ol  the 
marvellous,  the  propensity  towards  the  hyperbolical  and 
the  vast,  which  constitute  the  essence  of  oriental  de¬ 
scription,  must  ever  have,  drawn  the  relation  aside  into 
the  devious  regions  of  fiction  and  fairy  land.  The  re¬ 
ligion  of  Mahomet  beat  down  the  original  fabric  of 
idolatry  and  mythology  together.  The  Arabian  fables 
current  in  modern  times  are  borrowed  or  imitateil  from 
Persian  composltlans  j  Perslabeing  still  the  grand  nurse¬ 
ry  of  romance  in  the  east. 

In  Egvpt  we  find  idolatry,  theology,  and  mytho- 
logj',  almost  inseparably  blended  together.  The  inha¬ 
bitants  of  this  region,  to,  as  well  as  of  others  in  the 
vicinity  of  the  centre  of  population,  adhered  for  seve¬ 
ral  centuries  to  the  worship  of  the  true  Gi.d.  At 
last,  howcvci-,  conscious  of  their  own  ignorance,  im¬ 
purity,  imperfection,  and  total  unfitness  to  approach 
an  Infinitely  perfect  Being,  distant,  as  they  imagined, 
and  invisible,  they  began  to  cast  about  for  some  being, 
more  e.xalted,  and  more  perfect  than  themselves,  by 
whose  mediation  tiny  might  prefer  tht  ir  prayers  to 
the  supreme  Majisty  of  heaven.  The  luminaries  of 
heaven,  which  they  imagined  were  animated  bodie*^, 
naturally  presented  themselves.  'I'hese  were  splendid 
and  glorious  beings.  '1  hey  were  thought  to  partake 


of  the  divine  nature  :  they  were  revered  as  the  satraps, 
prefects,  and  representatives  of  the  supreme  Lord  of  the 
universe.  They  were  visible,  they  were  beneficent  j 
they  dwelt  nearer  to  the  gods,  they  were  near  at  hand 
and  always  acce.sslhle.  These  were,  of  course,  em¬ 
ployed  as  mediators  and  intercessors  between  the  su¬ 
preme  Hivinity  and  his  humble  subjects  of  this  lower 
world.  Thus  employed,  they  might  claim  a  subordi- 
nate*share  of  worship,  which  was  accordingly'  assigned 
them.  In  process  of  time,  however,  that  worship, 
which  w'as  originally  addressed  to  the  supreme  Creator 
by  the  mediation  of  the  heavenly  bodies,  was  in  a 
great  measure  forgotten,  and  the  adoration  oi  man¬ 
kind  ultimately  terminated  011  those  illustrious  crea¬ 
tures.  To  this  circumstance,  we  think,  we  may  ascribe  3-5 
the  origin' of  that  species  of  idolatry  called 
or  the  worship  of  the  host  of  heaven,  which  overspread 
the  world  early  and  almost  universally.  In  Egy'pt 
this  mode  of  woi'ship  was  adopted  in  all  Its  most  ab¬ 
surd  and  most  enthusiastic  forms:  and  at  the  same 
time  the  most  heterogeneous  mythology  appeared  in 
its  train.  The  mythology  of  the  ancient  Egyptians 
was  so  various  and  multiform,  so  ^complicated  and  so 
mysterious,  that  it  would  require  many  volumes  even 
to  give  a  superficial  account  cf  its  origin  and  progress, 
not  only  in  its  mother  country,  but  even  in  many 
other  jjarts  of  the  eastern  and  western  world.  Besides, 
the  idolatry  and  mythology  ol  that  wonderful  country' 
are  so  closely  connected  and  so  inseparably  blended  to- 
getiier,  that, it  is  impossible  to  describe  the  latter  with¬ 
out  at  the  same  time  developing  the  Iprmer.  V\  e  hope, 
therefore,  our  readers  will  not  be  disappointed,  if,  in  a 
work  of  this  nature,  we  ton-,  h  only  upon  some  ot  the 
leading  or  most  interesting  articles  of  this  complicated 
subject.  31 

The  Egyptians  confounded  the  revolutions  of  .the  Ri  igu  of 
heav'cnly  bodies  with  the  reigns  of  their  most  early  ftods  imd 
monarchs.  Ilence  the  incredible  number  ot  years  ’ 

eluded  in  the  reign  of  their  eight  superior  gods,  who, 
according  to  tliem,  filled  llie  Egyptian  throne  succes¬ 
sively  in  the  most  early  periods  of  time.  To  these, 
according  to  their  system,  succeeded  twelve  demigods, 
who  likewise  reigned  an  amazing  number  ol  years. 

These  imaginarv  reign.s  were  no  other  than  the  perio¬ 
dical  revolutions  of  the  he.ivenly  bodies  preserv'ed  in 
their  almanacks,  which  might  be  carried  back,  and 
actually  were  carried  back,  at  pkasure.  Hence  the 
fabulous  antiquity  of  that  kingdom.  '1  he  imaginary 
exploits  and  arlventures  ot  tliese  gods  and  demigods 
furnished  an  inexhaustible  fund  ot  mythological  ro- 
maiiees.  'i'o  the  demigmls  succeeded  the  kings  cf 
the  cvnic  cvcle,  pci'sonages  equally  chimerical  with 
the  former.  The  import  ot  this  cpillict  has  greatly 
perplexed  critic-,  and  etymologists.  e  apprthend  it 
is  an  nri<  n'al  word  importing  i-oi/u/  dignity,  elevation 
ol  rank.  'i'his  appellation  intimated,  that  tl’.c  mb- 
narcln  ol,  that  cycle,  admitting  that  they  ai  tually  cx- 
isUd,  were  more  powerful  and  more  lilglily  revered 
th.m  till  ir  succe.'soi-s.  After  the  princes  of  the  cynic, 
ev(  h  conics  anotlu  r  race,  denominated  a  title 

likewise  implying  royal,  splendid,  glorious.  'Muse 


(c)  Shim  or  S<m,  “  a  sign,”  and  rama/i,  “high.” 
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cycles  figui-e  hioh  In  the  mythological  annals  of  the 
22  Egyptians,  and  have  furnished  materials  for  a  variety 
Birth,  ex-  of  learned  and  Ingenious  disquisitions.  The  wars  and 
ploits,  amt  adventures  of  Osiris,  Oris,  Typhon,  and  other  alle- 
tlon  personages  who  Bgure  in  the  Egyptian  rubric  ; 

gods.  wanderings  of  Isis,  the  sister  and  wife  of  Osiris  j 

the  traiisibrmation  of  the  gods  into  divers  kinds  of 
animals ;  their  birth,  education,  peregrinations,  and 
exploits  ; — compose  a  body  of  mythological  fjctioilS  so 
various,  so  complicated,  so  ridiculous,  and  often  so 
apparently  absurd,  that  all  attempts  to  develope  and 
explain  them  have  hitherto  proved  unsuccessful.  All, 
or  the  greatest  part,  of  those  extravagant  fables,  are 
the  offspring  of  hierogly-phical  or  allegorical  emblems 
devised  by  the  priests  and  sages  of  that  nation,  with  a 
view  to  conceal  the  mysteries  of  their  religion  from  that 
class  of  men  whom  they  stigmatized  with  the  name  of 
33  the  uninitiated  rabble. 

Worship  of  worship  of  brute  animals  and  of  certain  vege- 

mals  &c'  universal  among  the  Egyptians,  was  another  ex¬ 

uberant  source  of  mythological  adventures.  The  E- 
gyptian  priests,  many  of  whom  w’ere  likewise  profound 
philosophers,  observed,  or  pretended  to  observe,  a  kind 
of  analogy  between  the  qualities  of  certain  animals  and 
vegetables,  and  those  of  some  of  their  subordinate  di¬ 
vinities  Such  animals  and  vegetables  they  adopted, 
and  consecrated  to  the  deities  to  whom  they  were  sup¬ 
posed  to  bear  this  analogical  resemblance  ;  and  in  pro¬ 
cess  of  time  they  considered  them  as  the  visible  emblems 
of  those  divinities  to  which  they  were  consecrated.  By 
these  the  vulgar  addressed  their  archetypes :  in  the  same 
manner,  as  in  other  countries,  pictures  and  statues  were 
employed  for  the  very  same  purpose.  The  mob,  in 
process  of  time,  forgetting  the  emblematical  character 
of  those  brutes  and  vegetables,  addressed  their  devotion 
immediately  to  them  j  and  of  course  these  became  the 
ultimate  objects  of  vulgar  adoration. 

After  that  these  objects,  animate  or  inanimate,  were 
consecrated  as  the  visible  symbols  of  the  deities,  it  soon 
became  fashionable  to  make  use  of  their  figures  to  re¬ 
present  those  deities  to  which  they  were  consecrated. 
This  practice  was  the  natural  consequence  of  the  liie- 
roglyphlcal  style  which  universally  prevailed  among  the 
ancient  Egyptians.  Hence  Jupiter  Ammon  was  re¬ 
presented  under  the  figure  of  a  ram,  Apis,  under  that 
of  a  cow,  Osiris  of  a  bull.  Pan  of  a  goat,  Thoth  or 
Mercury  of  an  ibis,  Bubastls  or  Diana  of  a  cat,  6ic. 
It  was  likewise  a  common  practice  among  those  deluded 
people  to  dignify  these  objects,  by  giving  them  the 
names  of  those  deities  which  they  represented.  By  this 
mode  of  dignifying  these  sacred  emblems,  the  venera¬ 
tion  of  the  rabble  w'as  considerably  enhanced,  and  the 
ardour  of  their  devotion  inflamed  in  proportion.  From 
these  two  sources,  we  think,  are  derived  tlie  fabulous 
transformation  of  the  gods,  so  generally  celebrated  in 
the  Egyptian  mythology,  and  fiom  it  imported  into 
Greece  and  Italy.  In  consequence  of  this  practice, 
their  mythological  system  was  rendered  at  once  enor- 
mous  and  unintelligible. 

Mercury  Iheir  Thoth,  or  Mercury  Trismegistus,  was,  in  our 
m^the  inventor  of  this  unhappy  system.  This 

thorofthe  personage,  according  to  the  Egyptians,  was  the  origi- 
Egyptian  author  of  letters,  geometry,  astronomy,  music,  ar- 
Hjytholpgy.  chitecture ;  in  a  word,  of  all  the  elegant  and  useful 
arts,  and  of  all  the  branches  of  science  and  philosophy. 

I 


He  it  was  who  first  discovered  the  analogy  between 
the  divine  affections,  influences,  appearances,  opera¬ 
tions,  and  the  corresponding  properties,  qualities,  and 
instincts  of  certain  animals,  and  the  propr  iety  of  dedi¬ 
cating  particular  kinds  of  vegetables  to  tlie  service  of 
particular  deities. 

The  priests,  whose  province  it  was  to  expound  the 
mysteries  of  that  allegorical  hieroglyphical  religion, 

(see  Mysteries),  gradually  lost  all  knowledge  of  the 
primary  import  of  the  symbolical  characters.  To  sup¬ 
ply  this  defect,  and  at  the  same  time  to  veil  their  own 
ignorance,  the  sacerdotal  instructors  had  recourse  to 
fable  and  fiction.  They  heaped  fable  upon  fable,  till 
their  religion  became  an  accumulated  chaos  of  mytho¬ 
logical  absurdities. 

Two  of  the  most  learned  and  most  acute  of  the  an¬ 
cient  philosophers  have  attempted  a  rational  explica¬ 
tion  ol  the  latent  import  of  the  Egyptian  mythology} 
but  both  have  failed  in  the  attempt  j  nor  have  the 
moderns,  who  have  laboured  in  the  same  department, 
performed  their  part  with  much  better  success.  In¬ 
stead,  therefore,  of  prosecuting  this  inexplicable  sub¬ 
ject,  which  would  swell  this  article  beyond  all  propor¬ 
tion,  we  must  beg  leave  to  refer  those  who  arc  desirous 
of  further  information  to  the  following  authors,  where  • 
they  will  find  enough  to  gratify  their  curiosity,  if  not 
to  inform  their  judgment :  Herodotus,  lib.  ii.  Diodo¬ 
rus  Siculus,  lib.  i.  Blut.  Isis  et  Osiris  j  Jamblichus  dc 
Myst.  Egypt.  Horapollo  Plieroglyi>li.  Egypt.  Macrob. 

Sat.  cap.  2^.  among  the  ancients  j  and  among  the  mo¬ 
derns,  Kircher’s  Oedip.  Voss,  de  Orig.  et  Prog.  Idol. 

Mr  Bryant’s  Analysis  of  Anc.  Mythol.  iVlons.  Cicbelin 
jMonde  Prim. }  and  above  all,  to  the  learned  Jablouski’s 
Pantb.  Egyptiorum. 

The  elements  of  PhcEnicIan  mythology  have  been  Pf.ocnicinn 
preserved  by  Eusebius,  Pnep.  Evang.  sub.  iuit.  In  "’ftbology. 
the  large  extract  which  that  learned  father  bad  copied 
from  Philo  Biblius’s  translation  of  Sanchoniatbon’s 
History  of  Plioeiiicia,  we  are  furnished  vvltli  several  ar¬ 
ticles  of  mythology.  Some  of  these  throw  considerable 
light  on  several  passages  of  the  sacred  history  }  and  all 
of  them  are  strictly  connected  with  the  mythology  of 
the  Greeks  and  Bomans.  There  we  have  preserved 
a  brief  hut  entertaining  detail  of  the  fabulous  adven¬ 
tures  of  Uranus,  Cronus,  Dagon,  Thyoth  or  Mercury, 
probably  the  same  with  the  Egyptian  hero  of  that 
name.  Here  we  find  Muth  or  Pluto,  vEplicestus  or 
Vulcan,  /Esculapius,  Nereus,Poscedon  or  Neptune,  &c. 

Astarte,  or  \euus  Urania,  makes  a  conspicuous  figure 
in  the  catalogue  of  Phccnlcian  worthies;  Pallas  or  Mi¬ 
nerva  is  planted  on  the  territoi-y  of  Attica  ;  in  a  woi*d, 
all  tlie  bianclu's  of  the  family  of  the  'I'itans,  who  in 
after  ages  figured  in  the  rubric  of  the  Greeks,  are 
brought  upon  the  stage,  and  their  exploits  and  adven¬ 
tures  briefly  detailed. 

By  comparing  this  fragment  with  the  mythology  of  Grecian 
the  Atlantidse  and  that  ot  the  Cretans  preserved  by  mytliology 
Diodorus  the  Sicilian,  lib.  v.  we  think  there  is  good 


reason  to  conclude,  that  the  family  of  the  Titans,  the 
several  branches  of  which  seem  to  have  licen  both  tlienicia; 
authors  and  objects  of  a  great  part  of  tlie  Grecian  ido¬ 
latry,  originally  emigrated  from  Bhccnicia.  This  con¬ 
jecture  will  receive  additional  streiiglli,  when  it  is  con¬ 
sidered,  that  almost  all  their  names  recorded  in  the  fa¬ 
bulous  records  of  Greece,  may  he  easily  traced  up  to  a 

Phoenician 
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Plicenidan  original.  We  agree  with  Herodotus,  that 
a  considerable  part  of  the  idolatry  of  Greece  may  have 
been  borrowed  from  the  Egyptians  j  at  the  same  time, 
we  Imagine  it  highly  probable,  that  the  idolatry  of  the 
Egyptians  and  Phoenicians  was,  in  its  original  consti¬ 
tution,  nearly  the  same.  Both  systems  were  Sabiism, 
or  tlie  worship  of  the  host  of  heaven.  The  Pelasgi,  ac¬ 
cording  to  Herodotus,  learned  the  names  of  the  gods 
from  the  Egyptians  ;  but  in  this  conjecture  he  is  cer¬ 
tainly  warped  by  his  partiality  for  that  people.  Had 
those  names  been  imported  Irom  Egypt,  they  would 
no  doubt  have  bewrayed  their  Egyptian  original  j  where¬ 
as,  every  etymologist  will  be  convinced  that  every  one 
is  of  Phoenician  extraction. 

The  adventures  of  Jupiter,  Juno,  Mercury,  Apollo, 
Diana,  Mars,  Minerva  or  Pallas,  Venus,  Bacchus,  Ce¬ 
res,  Proserpine,  Pluto,  Neptune,  and  the  other  descen¬ 
dants  and  coadjutors  of  the  ambitious  family  of  the 
Titans,  furnisli  by  far  the  greatest  part  of  the  mytho¬ 
logy  of  Greece.  They  left  Phoenicia,  we  think,  about 
the  age  of  Moses  j  they  settled  in  Crete,  a  large  and 
fertile  island  ;  from  this  I’eglon  they  made  their  rvay 
into  Greece,  which,  according  to  the  most  authentic  ac¬ 
counts,  was  at  that  time  inhabited  by  a  race  of  sava¬ 
ges.  The  arts  and  inventions  which  they  communi¬ 
cated  to  the  natives  ;  the  mysteries  of  religion  which 
they  inculcated  j  the  laws,  customs,  polity,  and  good 
order,  which  they  established  ;  in  short,  the  blessings  of 
humanity  and  civilization,  which  they  everywhere  dis¬ 
seminated,  in  process  of  time  inspired  the  unpolished 
inhabitants  with  a  kind  of  divine  admiration.  'J'hose 
ambitious  mortals  improved  this  admiration  into  divine 
homage  and  adoration.  The  greater  part  of  that  wor¬ 
ship,  which  had  been  formerly  addressed  to  the  lumina¬ 
ries  of  heaven,  was  now  transferred  to  those  illustrious 
personages.  They’  claimed  and  obtained  divine  honours 
from  the  deluded  rabble  of  enthusiastic  Greeks.  Hence 
sprung  an  inexhaustible  fund  of  the  most  inconsistent 
and  irreconcilable  fictions. 

The  foibles  and  frailties  of  the  deified  mortals  were 
transmitted  to  posterity,  incorporated  as  it  were  with 
the  pompous  attributes  of  supreme  divinity.  Hence 
the  heterogeneous  mixture  of  the  mighty  and  the 
mean  which  chequers  the  characters  of  the  heroes  of 
the  Iliad  and  Odyssey.  The  Greeks  adopted  the  ori¬ 
ental  fables  ,  the  Import  of  which  they  did  not  under¬ 
stand.  Tliesc  they'accommodated  to  heroes  and  illu¬ 
strious  personages,  who  had  fujured  In  their  own  coun- 
rry  in  the  earliest  periods.  'J'he  labours  of  Hercules 
originated  in  Egypt,  and  evidently  rtlate  to  the  annual 
progress  of  the  sun  in  the  zodiac,  though  the  vain-glo¬ 
rious  Greeks  accommodated  them  to  a  hero  of  tlicir 
own,  the  reputed  son  of  Jupiter  and  -A.lcmena.  'I'he 
expedition  of  Osiris  they  borrowed  from  the  Egyptians, 
and  transferred  to  their  Bacchus,  the  sorr  of  Jupiter 
and  Semele  the  daughter  of  Cadmus,  The  transfor¬ 
mation  and  w  mderings  of  lo  are  evidently  transcribed 
from  the  Egyptian  romance  of  the  travels  of  Isis  in 
quest  of  the  body  of  Osiris,  or  of  the  Phoenician 
Astarte,  drawn  from  Sanchoniathon.  lo  or  loh  is  in 
reality  the  Egyptian  name  of  the  moon,  and  Astarle 
w.ns  the  name  of  the  same  planet  among  the  Pliccni- 
cians.  Both  these  fables  are  allegorical  representations 
ol  the  anonialii’s  of  the  lunar  planet,  or  perhaps  of  the 
progress  of  the  worship  of  that  planet  in  ditlcrent  parts 


of  the  world.  'J'he  fable  of  tlie  conflagration  occa¬ 
sioned  by  Phaeton  is  clearly  of  oriental  extraction, 
and  alludes  to  an  excessive  drought  which  in  the  early 
periods  of  time  scorched  Ethiopia  and  the  adjacent 
countries.  The  fabulous  adventures  of  Perseus  are  said 
to  have  happened  in  the  same  regions,  and  are  allego¬ 
rical  representations  of  the  influence  of  the  solar  lumi¬ 
nary  ;  for  the  original  Perseus  was  the  sun.  The  rape 
of  Proserpine  and  the  wanderings  of  Ceres ;  the  Eleu- 
sinian  mysteries  ;  the  orgia  or  sacred  rites  of  Bacchus  ; 
the  rites  and  worship  of  the  Cahiri — were  imported 
from  Egy  pt  and  Phoenicia  j  but  strangely  garbled  and 
disfigured  by  tlie  hierophants  of  Greece.  'I'he  gigan- 
tomachia,  or  war  between  the  gods  and  the  giants, 
and  all  the  fabulous  events  and  varieties  of  that  war, 
form  an  exact  counterpart  to  the  battles  of  the  Peri 
and  Dives,  celebrated  in  the  romantic  annals  of  Per¬ 
sia. 
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A  considerable  part  of  the  mythology  of  the  Greeks  The  Greeks 
sprung  from  their  ignorance  of  the  oriental  languages,  igaorant  of 
'I'hey  disdained  to  apply  themselves  to  the  study 
languages  spoken  by  people  whom,  in  the  pride  of 
their  heart,  they  stigmatized  with  the  epithet  of  bar¬ 
barians.  Tills  aversion  to  every  foreign  dialect  was 
highly  detrimental  to  their  progi-ess  in  the  sciences. 

'Elie  same  neglect  or  aversion  has,  we  imagine,  proved 
an  irreparable  injury  to  the  republic  of  letters  in  all 
succeeding  ages.  Tlie  aoids,  or  strolling  bards,  laid 
hold  on  those  oriental  legends,  which  they  sophisti¬ 
cated  with  their  own  additions  and  improvements, 
in  order  to  accommodate  them  to  the  popular  taste. 

These  wonderful  tales  figured  in  their  rhapsodical 
composition.s,  and  were  greedily  swallowed  down  by 
the  credulous  vulgar.  Those  fictions,  as  they  rolled 
down,  were  constantly  augmented  with  fresh  materials, 
till  in  process  of  time  their  original  import  was  elther 
forgottcii  or  buried  In  impenetrable  darkness.  A  mul¬ 
titude  of  these  Hesiod  lias  collected  In  his  Theogonia, 
or  Generation  of  the  Gods,  which  unhappily  became 
the  religious  creed  of  the  illiterate  part  of  the  Greeks. 

Indeed  fable  was  so  closely  interwoven  with  the  religion 
of  that  airy  volatile  people,  that  it  seems  to  have  conta¬ 
minated  not  only  their  religious  and  moral,  but  even 
their  political  tenets. 

The  far-famed  cracle  of  Dodona  was  copied 
that  of  Amnion  at  'riiebes  in  Egy'pt ;  'I'he  oracle  ofOodona. 
Apollo  at  Delphos  was  an  emanation  from  the  same 
source  :  The  celebrated  Apollo  Pylliius  of  the  Greeks 
was  no  other  than  Ob  or  Aub  ot  the  Egyptians,  who 
denominated  the  basilisk  or  royal  snake  Ov  Cai,  becanse 
it  was  held  sacred  to  the  son.  Ob  or  Anb  is  still  re¬ 
tained  in  the  Coptic  dialect,  and  is  one  of  the  many 
names  or  epithets  of  that  luminary.  In  short,  the 
ground-work  of  the  Grecian  mythology  is  to  he  tla- 
ced  in  the  cast.  Only  small  part  of  it  was  fabricated 
in  tlie  countiT  •,  and  what  was  imported  pure  and  ge¬ 
nuine  was  miserably  sopliisticated  by  tlie  bands  tlirough 
which  it  jra.sscd,  in  order  to  give  it  a  Grecian  air,  and 
to  accommodate  its  style  to  the  Grecian  taste.  'I'o 
enlarge  upon  this  topic  would  lie  altogether  supeiflii- 
ous,  as  oiir  learned  readers  must  he  well  ac(|uaiiited  with  40 
it  already,  and  the  inilearned  may  without  much  trouble  Honmn 
or  cxpencc  funiish  themsedves  with  books  upon  that 
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Creeks.  Tliat  people  had  addicted  themselves  for 

■  many  centuries  to  the  arts  of  tvar  and  civil  polity, 
ticience  and  philosophy  tYC.re  eitiier  neglected  or  un¬ 
known.  At  last  they  conquered  Greece,  the  native 
land  of-science,  and  then  “  Grtecia  capta  fernm  victo- 
rem  cepit  arte  et  intiilit  agresti  Latio.”  This  being 

•the  case,  their  mythology  was,  upon  the  whole,  a  tran¬ 
script  from  tliat  of  Greece.  They  had  indeed  gleaned 
a  few  fables  from  tlie  Pelasgi  and  Hetruscans,  which, 
however,  are  of  so  little  consequence,  that  they  are 
scarce  worth  the  trouble  of  transcribing. 

The  mythology  of  the  Celtic  nations  is  in  a  good 
•  measure  lost.  There  may  possibly  still  remain  some 
vestiges  of  the  Druidical  superstition  in  liie  remotest 
, parts  of  the  highlands  and  islands  of  Scotland  ;  and 
perhaps  in  the  uncivilized  places  of  Ireland.  These, 
ive  presume,  would  afl’ord  our  readers  hut  little  enter¬ 
tainment,  and  still  less  instruction.  Instead  therefore 
of  giving  a  detail  of  those  imintercsting  articles,  we 
shall  beg  leave  to  refer  our  readers  to  Ossiaii’s  Poems, 
and  Col.  Valency’s  Collections  of  Irish  Antiquities,  for 
satisfaction  on  that  subject.  ^ 

The  mythology  of  the  northern  nations,  1,  c.  of  the 
Norwegians,  Danes,  Swedes,  Icelanders,  &c.  is  un¬ 
commonly  curious  and  entertaining.  The  Edda  and 
Voluspa  contain  a  complete  collection  of  fables  wliich 
have  not  the  smallest  affinity  witli  those  ^of  the  Greeks 
and  Romans.  They  are  wholly  of  an  oriental  com¬ 
plexion,  and  seem  almost  congenial  with  the  tales  of 
tlie  Persians  aliov'e  described.  The  Edda  was  com¬ 
piled  in  Iceland  in  the  I3tli  century.  It  is  a  kind  of 
system  of  tlie  Scandinavian  mythology  ;  and  has  been 
reckoned,  and  we  believe  justly,  a  commentary  on  tlie 
Voluspa,  which  was  the  Bible  of  the  northern  nations. 
Odin  or  Otliin,  or  Vfoden  or  Waden,  was  tlie  supreme 
divinity  of  those  people.  His  exploits  and  adventures 
iurnisli  the  far  greater  part  of  their  mythological  creed. 
That  hero  is  supposed  to  Iiave  emigrated  from  the  east  j 
but  from  wiiat  country  or  at  wliat  period  is  not  cer¬ 
tainly  known.  ilia  achievements  arc  magnified  be¬ 
yond  all  CTedlhlllty.  He  is  represented  as  the  god  of 
battles,  and  as  slaughtering  thousands  at  a  blow.  Elis 
palace  is  called  Valhal:  it  is  situated  in  the  city  of 
Midgard,  where,  according  to  the  fable,  the  souls  of 
lieroes  who  liad  bravely  fallen  in  battle  enjoy  supreme 

■  felicity.  They  spend  the  day  in  mimic  liunting 
matches, 'or  imaginaiy  combats.  At  night  they  as¬ 
semble  in  the  palace  of  Valhalla,  where  they  feast  on 
the  most  delicious  viands,  dressed  and  served  up  by  the 
Valhjrice,  virgins  adorned  with  celestial  charms,  and 
flushed  with  the  bloom  of  everlasting  youth.  They 
solace  themselves  vvitli  drinking  mead  out  of  the  skulls 
of  enemies  whom  tliey  killed  in  their  days  of  nature. 
Mead,  it  seems,  was  the  nectar  of  the  Scandinavian 
heroes. 

Sleepner,  the  hor.se  of  Odin,  is  celebrated  along 
•with  his  master.  Hela,  the  hell  of  the  Scandinavi¬ 
ans,  affords  a  variety  of  fables  equally  shocking  and 
licterogeneous.  Loke,  the  evil  genius  or  devil  of  tlie 
northern  people,  nearly  resembles  the  Typhon  of  the 
Sigsia  or  Siiina  is  the  consoi't  of  Eoke  ; 
from  this  nanie  tlie  English  word  sin  is  derived.  The 
giants  Weyinur,  I'erhanter,  Belupher,  and  Hellunda, 
perform  a  variety  of  exploits,  and  are  exhibited  in  the 

■  most  frightful  attitudes.  One  would  be  tempted  to 
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imagine,  that  they  perform  the  exact  coanteiqiart  of 
the  giants  of  the  Greek  and  Roman  mythologists.  In¬ 
stead  of  glancing  at  these  ridiculous  and  uninteresting 
fables,  which  is  all  that  the  limits  prescribed  us  would 
permit,  we  slnill  take  the  liberty  to  lay  before  our 
readers  a  brief  account  of  the  contents  of  the  Voluspa, 
which  is  indeed  the  text  of  the  Scandinavian  mylho- 
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Ihe  word  I  ohtspa  imports,  “  the  prophecy  of  VolaTlie  Volus 
or  Eola.”  This  was,  perhaps,  a  general  name  for  the  pa. 
proplietic  ladies  of  the  north,  as  Sibyl  \rtis  appropriated 
to  women  endowed  witli  tlie  like  faculty  in  the  soutli. 

Certain  it  is,  that  the  ancients  generally  connected  mad¬ 
ness  witli  tlie  prophetic  faculty.  Of  this  we  have  two 
celebrated  examples  :  the  one  in  Lycophroii’s  Alex¬ 
andra,  and  the  other  in  the  Sibyl  of-  the  Roman  poet. 

The  word  vola  signifies  “  mad  or  foolisli  j”  whence  the 
English  words  foot,  foolish,  folly.  Spa,  the  latter  part 
ol  the  composition,  signifies  “  to  prophecy,”  and  is  still 
current  among  the  common  people  in  Scotland,  in  the 
ivord  Spae,  wliieli  has  nearly  the  same  signification. 

Tlie  Voluspa  consists  of  between  200  and  300  lines. 

Th  e  prophetess  having  imposed  silence  on  all  intelli¬ 
gent  beings,  declares  that  slie  is  about  to  reveal  the 
works  of  the  Father  of  nature,  the  actions  and  opera¬ 
tions  of  the  gods,  which  '  no  mortal  ever  knew  before 
herself.  She  then  begins  with  a  description  of  the 
cliaos  j  and  then  proceeds  to  the  formation  of  the  ' 
world,  the  creation  of  the  difl’crent  sjiecles  of  its  inha¬ 
bitants,  giants,  men,  and  dwarfs.  She  then  explains 
the  employments  of  the  fairies  or  destinies,  whom  the 
northern  jicople  call  ?/oniics ;  the  functions  of  the  dei¬ 
ties,  their  most  meniorahle  adventures,  their  di.sputcs 
with  Loke,  and  the  vengeance  tliat  ensued.  She  at 
last  concludes  with  a  long  and  indeed  animated  descrip¬ 
tion  of  the  final  state  of  the  universe,  and  its  dissolu¬ 
tion  by  a  general  conflagration. 

In  this  catastrophe,  Odin  and  all  the  rabble  of  the 
Pagan  divinities,  are  to  be  confounded  in  the  general 
ruin,  no  more  to  appear  on  the  stage  of  tlie  universe. 

Out  of  the  ruins  of  the  former  world,  according  to  the 
Voluspa,  a  new  one  shall  spring  up,  arrayed  in  all  the 
bloom  of  t'elestial  beauty. 

Such  is  the  doctrine  exhibited  in  the  fabulous  Vo¬ 
luspa.  So  congenial  are  some  of  the  details  tlicrciii 
delivered,  especially  those  relating  to  the  final  dissolu¬ 
tion  of  tlie  present  system,  and  the  succession  of  a  new 
heaven  and  a  new  earth,  that  we  find  ourselves  strong¬ 
ly  inclined  to  suspect,  tliat  the  original  fabricator  of  the 
work  was  a  semipagan  writer,  much  of  the  same  com¬ 
plexion  witli  the  authors  of  the  Sibylline  oracles,  and 
of  some  other  apocryphal  pieces  which  appeared  in  the 
world  during  the  first  ages  of  Christianity. 

In  America,  the  only  mythological  countries  must  Mythology 
be  Mexico  and  Peru.  The  other  parts  of  that  large 
continent  were  originally  inhabited  by  savages,  most^*^*^ 
of  them  as  remote  from  religion  as  from  civilization. 

The  two  vast  empires  of  Mexico  and  Peru  had  existed 
about  420  years  only  before  the  Spanish  invasion.  In 
neither  of  them  was  the  use  of  letters  understood  j  and 
of  course  the  ancient  opinions  of  the  natives  relating 
to  the  origin  of  the  universe,  the  changes  which  suc¬ 
ceeded,  and  every  other  monument  of  antiquity,  were 
obliterated  and  lost.  Clavigero  has  inde^id  enumerated 
a  vast  canaille  of  sanguinary  gods  ivorsliijipcd  by  the  ^ 

Mexicans  ^ 
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Mexicans  ;  but  produces  nothing  either  entertaining 
or  interesting  with  respect  to  their  mythology.  Tlie 
information  to  he  derived  from  any  otlicr  quarter  is 
little  to  be  depended  upon.  It  passes  through  the 
hands  of  bigotted  missionaries  or  other  ecclesiastics, 
who  were  so  deeply  tinctured  with  fanaticism,  that 
they  viewed  every  action,  every  sentiment,  every  cus¬ 
tom,  every  religions  opinion  and  ceremony  of  those 
lialf-civilized  people,  through  a  false  medium.  They 
often  imagined  they  discovered  resemblances  and  ana¬ 
logies  betwen  tlie  rites  of  those  savages  and  the  dogmas 
of  Christianity,  which  nowhere  existed  but  in  their  own 
heated  imagination. 

The  only  remarkable  piece  of  mythology  in  the  an¬ 
nals  of  the  Peruvians,  is  the  pretended  extraction  of 
Manco  Capec  the  first  Inca  of  Peru,  and  of  Mama 
Ocolla  his  consort.  These  two  illustrious  personages 
appeared  first  on  the  banks  of  the  lake  Titiaca.  They 
were  persons  of  a  majestic  stature,  and  clothed  In  de¬ 
cent  garments.  They  declared  themselves  to  be  the 
cliildren  of  the  Sun,  sent  by  their  beneficent  parent, 
who  beheld  with  pity  the  miseries  of  the  human  race, 


to  instruct  and  to  reclaim  them.  Thus  we  find  tliese 
two  legislators  availed  themselves  of  a  pretence  which 
had  often  been  employed  in  more  civilized  regions  to 
the  very  same  purposes.  T.he  idolatry  of  Peru  was 
gentle  and  beneficent,  that  of  Mexico  gloomy  and  san¬ 
guinary.  Hence  we  may  see,  that  every  mode  of  su¬ 
perstition,  where  a  divine  revelation  is  not  concerned, 
borrows  its  complexion  from  the  characters  of  its  pro¬ 
fessors. 

In  the  course  of  this  article,  our  readers  will  ob¬ 
serve,  that  we  have  not  much  enlarged  upon  the  my¬ 
thology  of  the  Greeks  and  Homans  ;  that  subject  we 
imagine  to  be  so  universally  known  by  the  learned, 
and  so  little  valued  by  the  vulgar,  that  a  minute  dis¬ 
cussion  of  it  would  be  altogether  superfluous.  Be¬ 
sides,  we  hope  it  will  be  remembered,  that  the  nar¬ 
rowness  of  the  limits  prescribed  us  would  scarce  admit 
of  a  more  copious  detail.  We  would  flatter  ourselves, 
that  in  the  course  of  our  disquisition,  we  have  thrown 
out  a  few  reflections  and  observations,  which  may  per¬ 
haps  prove  more  acceptable  to  both  descriiitions  of 
readers. 


M  Y  U 

Mytilus  MYTlIiUS,  the  Mussel,  a  genus  of  animals,  be- 

,,  Ibniriiiff  to  the  order  of  vermes  testacea.  See  CoNCHO- 

Mvus.  o  n 

u— h— '  LOGY  Jndc.v. 

MY'I'TOTON,  a  coarse  kind  of  food,  used  by  the 
labouring  people  among  the  Greeks,  and  sometimes 
among  the  Romans.  It  was  made  of  garlic,  onions, 
eggs,  cheese,  oil,  and  vinegar,  and  reckoned  vei-y  whole¬ 
some. 

MYUS,  in  Ancient  Geography,  one  of  the  twelve 
towns  of  Ionia  j  seated  on  the  Meander,  at  the  distance 
of  30  stadia  from  the  sea.  In  Strabo’s  time  it  was  iu- 
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coiporated  with  the  Milesians,  on  account  of  the  jraucity  Myus 
of  inhabitants,  from  its  being  formerly  overwhelmed  with  II, 
water :  for  which  reason  the  lonians  consigned  its  suf-  . 
frage  and  religious  ceremonies  to  the  people  of  Mile¬ 
tus.  Artaxerxes  allotted  this  town  to  Themistocles,  in 
order  to  furnish  his  table  with  meat :  Magnesia  Avas 
to  support  him  in  bread,  and  Lampsacus  in  Avine.  The 
tOAvn  noAv.lies  in  ruins. 

MYXINE,  the  Hag  ;  a  genus  of  animals  belong¬ 
ing  to  the  order  of  vermes  intestina.  See  Helmin¬ 
thology  Index. 


♦  r 


"VT  A  liquid  consonant,  and  the  13th  letter  of  the 
'  9  Greek,  Latin,  English,  &c.  alphabets. 

The  n  is  a  nasal  consonant :  its  sound  Is  that  of  a  d, 
passed  through  the  nose  •,  so  that  Avhen  tlie  nose  is  stop¬ 
ped  by  a  cold,  or  the  like,  it  is  usual  to  pronounce  d 
for  n.  M.  Abbe  de  Dangeau  observes,  that  In  the 
Erencli,  the  n  is  frequently  a  mere  nasal  AOAvel,  Avith- 
out  any  thing  of  the  consonant  in  it.  He  calls  it  tlie 
Sclavonic  vowel.  Tlie  IlebreAVS  call  their  n  mm, 
Avhicli  signifies  child,  as  being  supposed  the  offspring 
of  w  ;  partly  on  account  of  the  resemblance  of  sound, 
and  partly  on  that  of  the  figure.  Thus  from  the  m, 
by  omitting  the  last  column,  is  formed  n ;  and  thus 
from  the  capital  N,  liy  omitting  the  first  column,  is 
VoL.  XI  Part  II. 


formed  the  Greek  nilnuscle  ».  Hence  from  biennies.  Sic. 
the  Latins  frequently  use  bimns,  &c.  and  the  same  peo¬ 
ple  convert  the  Greek  »,  at  the  end  of  a  Avord,  into  an 
m,  as  (px^ftctK»t,  pharmacum,  &c.  See  M. 

before  p,  b,  and  m,  the  Latins  change  into  7n,  and 
frequently  into  /  and  r ;  as  in  in-ludo,  illudo ;  inrigo, 
irrigo,  &c. :  in  Avhich  they  agree  Avith  the  IlebrcAvs, 
Avho,  in  lieu  ^of  nun,  frequently  double  the  folloAving 
consonants  :  and  the  Greeks  do'the  same  j  as  Avlien  for 
Manlius,  they  Avrite  MxXXttf,  &c.  The  Greeks  also, 
before  k,  y,  g,,  »,  changed  the  »  into  y  :  in  Avliich  th^y 
Avere  folloAved  by  the  ancient  Homans :  Avho,  for  Angu- 
ius,  Avrotc  Aggulus  ;  for  aticeps,  ageeps,  &c. 

Tlic  Latins  reticiich  the  n  from  Greek  uoiius  ciid- 
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N  ing  in  011  j  as  Ai0v,  Leo  ;  A^»x0y,  Draco  :  on  the  con- 

11  trary,  the  Greeks  add  it  to  the  Latin  ones  ending  in 

Nabis.  Q  .  jjg  KiiT0y,  Neg&f  Caio,  Nero. 

N,  among  the  ancients,  vpas  a  numeral  letter,  signi¬ 
fying  900  ;  according  to  the  verse  in  Baronius, 

N,  cjuoque  nongentos  numero  designat  habendos. 

And  when  a  line  was  struck  over  it,  N,  nine  thousand. 
Among  the  ancient  lawyers,  N.  L.  stood  for  non  li¬ 
quet^  i.  e.  the  cause  is  not  clear  enough  to  pass  sen¬ 
tence  upon.  N,  or  N°,  in  commerce,  &c.  is  used  as 
an  abbreviation  of  numero.,  number. 

NAARDA,  Nearda,  Neerda,  or  Ne/iardca,  in 
Ancient  Geography,  a  town  situated  on  the  confines  of 
Mesopotamia  and  Babylonia  j  populous,  and  with  a 
rich  and  extensive  territory,  not  easily  to  be  attacked  by 
an  enemy,  being  surrounded  on  all  sides  by  the  Euphra¬ 
tes  and  strong  walls  (Josephus).  In  the  lower  age  the 
Jews  had  a  celebrated  school  there. 

NAAS,  a  borough  town  of  Ireland,  in  the  county 
of  Kildare  and  province  of  Leinster.  It  is  the  shire 
town  of  that  county,  and  alternately  with  Athy  the 
assizes  town.  It  is  distant  above  15  miles  south-west 
from  Dublin,  in  N.  Lat.  53.  10.  M .  Long.  6.  50.  It 
gives  title  of  viscount  to  the  family  of  Burke.  This 
place  was  anciently  the  residence  of  the  kings  of 
Leinster  :  the  name  signifies  “  the  place  of  elders,” 
for  here  the  states  of  that  province  assembled  during 
the  6th,  yth,  and  8th  centuries,  after  the  Naastcighan 
of  Carmen  had  been  anathematized  by  the  Christian 
clergy.  On  the  arrival  of  the  English  it  was  fortified  j 
many  castles  were  erected,  the  ruins  of  which  are  part¬ 
ly  visible  ;  and  parliaments  were  held  there.  At  the 
foot  of  the  mount  or  rath  are  the  ruins  of  a  house 
founded  in  1484,  for  eremites  of  the  order  of  St  Au¬ 
gustin.  In  the  I  2th  century  the  baron  of  Naas  found¬ 
ed  a  priory  dedicate  d  to  St  John  the  Baptist,  for  Au- 
gustinian  regular  canons.  In  the  centre  of  this  town 
the  family  of  Eustace  erected  a  monastery  for  Domi¬ 
nican  friars,  dedicated  to  St  Eustachius  j  and  it  appears 
that  their  possessions  in  Naas  were  granted  them  in  the 
year  1355.  This  place  was  a  strong  hold  during  the 
civil  wars. 

NABATENE,  or  Regio  Nabata:orum,  accord¬ 
ing  to  Jerome,  comprised  all  the  country  lying  be¬ 
tween  the  Euphrates  and  the  Red  sea,  and  thus  con¬ 
tained  Aral)ia  Deserta,  with  a  part  of  the  Petrsea  : 
so  called  from  Nabaloth,  the  fir  t  born  of  Ismael.  Ac¬ 
cording  to  Diodorus,  it  was  situated  between  Syria 
and  Egypt.  The  people  Nabalaei  ( 1  Maccabees,  Dio¬ 
dorus  Siculus)  :  Inhabiting  a  desert  and  barren  coun¬ 
try  :  they  lived  by  plundering  their  neighbours,  accord¬ 
ing  to  Diodorus.  Nabathaeus  the  epithet. 

NABIS,  tyrant  of  Sparta,  reigned  about  204  B.  C. ; 
and  is  reported  to  have  exceeded  all  other  tyrants  so 
far  that,  upon  comparison,  he  left  the  epith.  ;s  of 
gracious  and  mtrcijul  lo  Dionvsius  and  Plialaris.  lie 
is  said  to  have  contrived  an  instrument  of  tortuj-e  in 
the  torm  ot  a  statue  ot  a  beautiful  woman,  whose  rich 
dress  concealed  a  number  of  iron  spikes  in  her  bosom 
and  arms.  M  hen  any  one  therefore  opposed  his  de¬ 
mands,  he  would  say,  “  If  I  have  not  tab  nts  enough 
to  prevail  with  you,  perhaps  my  woman  Apega  may 
persuade  you.”  The  statue  then  appeared  •,  which 
J'labis  taking  by  the  hand,  led  up  to  the  person,  who, 


being  embraced  by  it,  was  thus  tortured  into  com-  Kabia- 
pliance.  To  render  his  tyranny  less  unpopular,  Nabis  || 
made  an  alliance  with  Flamlnius  the  Roman  general,  Nabuchad- 
and  pursued  with  the  most  inveterate  enmity  the  war  oezzar, 
which  he  had  undertaken  against  the  Achaans.  Ha- 
besieged  Gythium,  and  defeated  Philoposmen  in  a  naval 
battle.  His  triumph  was  short,  the  general  of  the 
Achasans  soon  repaired  his  losses,  and  Nabis  was  de¬ 
feated  in  an  engagement,  and  killed  as  he  attempted 
to  save  his  life  by  flight,  about  194  years  before  the 
Christian  era. 

NABLOUS,  a  province  of  Syria,  anciently  cele¬ 
brated  under  the  name  of  the  kingdom  oj  Samaria.  Its 
capital,  likewise  called  Nablous,  is  situated  near  to 
Sichem  on  the  ruins  of  the  Niepolis  of  the  Greeks,  and 
is  the  residence  of  a  sheik,  who  is  subordinate  to  the 
pacha  of  Damascus,  from  whom  he  farms  the  tribute 
of  the  province. 

NABLUM,  in  Hebrew,  Nebcl,  was  an  Instrument 
of  music  among  the  Jews.  It  had  strings  like  the  harp, 
and  was  played  upon  by  both  hands.  Its  form  was 
that  of  a  Greek  A.  In  the  Septuagint  and  Vulgate,  it  is 
called  noblum,  psaltei'ion,  lyra  ;  and  sometimes  cithara. 

NABO,  or  Nebo,  in  Mythology,  a  deity  of  the 
Babylonians,  who  possessed  the  next  rank  to  Bel.  It 
is  mentioned  by  Isaiah,  chap,  xlviii.  Vossius  appre¬ 
hends  that  Nabo  was  the  moon,  and  Bel  the  sun  :  but 
Grotius  supposes  that  Nabo  w  as  some  celebrated  prophet 
of  the  country  j  which  opinion  is  confirmed  by  the  ety¬ 
mology  of  the  name,  signifying,  according  to  Jerome, 

“  one  that  presides  over  prophecy.” 

NABOB,  properly  Navab,  the  plural  of  Naib,  a 
deputy.  As  used  in  Bengal,  it  is  the  same  as  Nazim. 

It  is  a  title  also  given  to  the  vsives  and  daughters  of 
princes,  as  well  as  to  the  princes  themselves. 

NABONASSAR,  first  king  of  the  Chaldeans  or 
Babylonians ;  memorable  for  the  Jewish  era  which 
bears  his  name,  which  is  generally  fixed  in  3257,  be¬ 
ginning  on  M  ednesday,  February  26th,  in  the  3967th 
of  the  .Tulian  period,  747  years  before  Christ.  The 
Babvlonians  revolting  fi-om  the  Medes,  who  had  over¬ 
thrown  the  Assyrian  monarchy,  did,  under  Nabonassar, 
found  a  dominion,  which  was  much  increased  under 
Nebuchadnezzar  It  is  probable,  that  this  Nabonassar 
is  that  Baladan  in  the  second  of  Kings,  xx.  1  2.  father 
of  iMerodath,  who  sent  ambassadors  to  Hezcklah.  See 
2  Chron,  xxxii. 

NAROPOLASSAR,  king  of  Babylon  :  he  joined 
with  Astyages  the  Mede,  to  destroy  the  empire  of  As¬ 
syria  j  which  having  accomplished,  they  founded  the 
two  empiies  of  the  Medes  under  Astyages,  and  the 
Chaldeans  under  Nabopolassar,  627  B.  C. 

NABUCHADNEZZAR,  or  Nabuchodonosor 
II.  king  of  Assyria,  son  of  Nabopolassar,  and  styled 
the  Great,  was  associated  by  his  father  in  the  empire, 

607  B.  C.  and  the  following  year  he  took  Jehoiakim 
king  of  Judah  prisoner,  and  proposed  to  carry  him 
and  his  subjects  in  captivity  into  Babylon  ;  but  upon 
his  submission,  and  promising  to  hold  his  kingdom  un¬ 
der  Nabuchodonosor,  he  wa-  jiermitted  to  remain  at 
Jerusalem  In  603  B.  C  .lehoiakim  attempted  to 
shake  oil’ the  Assyrian  yoke,  but  without  success  j  and 
this  revolt  brought  on  the  general  captivity.  Nabu- 
chadnezzar  having  subdued  the  Ethiopians,  Arabians, 
Idunucans,  Philistines,  Syi  lans,  Persians,  Medes,  As¬ 
syrians, 
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"Kiliuchad-  Syrians,  and  almost  all  Asia  •,  being  puffed  up  with 
ne;'zar  pride,  caused  a  golden  statue  to  be  set  up,  and  com¬ 
il  manded  all  to  worship  it  j  which  Daniel’s  companions 
,  ,  refusing  to  do,  they  were  cast  into  the  fiery  furnace. 

But  as  he  was  admiring  his  05vn  magnificence,  by  di¬ 
vine  sentence  he  was  driven  from  men,  and  in  the  Scrip¬ 
ture  style  is  said  to  have  eaten  grassas  oxen  :  i.  e.  he  was 
seized  with  the  disease  called  by  the  Greeks  hjcon- 
■tJn'opy,  which  Is  a  kind  of  madness  that  causes  persons 
to  run  Into  the  fields  and  streets  in  the  night,  and 
sometimes  to  suppose  themselves  to  have  the  heads  of 
oxen,  or  to  be  made  of  glass.  At  the  end  of  seven 
years  his  reason  returned  to  him,  and  he  was  restored 
to  his  throne  and  glory.  He  died  562  B.  C.  in  the 
43d  year  of  his  reign  j  in  the  5th  of  which  happened 
that  eclipse  of  the  sun  mentioned  by  Ptolemy,  whieh 
Is  the  surest  foundation  of  the  chronology  of  his  reign. 

NADIR,  in  Astronomy,  that  point  of  the  heavens 
which  is  diametrically  opposite  to  the  zenith  or  point 
directly  over  our  heads. 

N^diNlA,  the  goddess  of  funerals  at  Rome.  Her 
temple  was  without  the  gates  of  the  city.  The  songs 
which  were  sung  at  funerals  were  also  called  nrenia. 
They  were  generally  filled  with  the  praises  of  the  de¬ 
ceased  ;  but  sometimes  they  were  so  unmeaning  and 
improper,  that  the  word  became  proverbial  to  signify 
nonsense. 

NAERDEN,  a  strong  town  of  Holland,  seated  at 
the  head  of  the  canals  of  the  province.  The  foun¬ 
dations  of  it  were  laid  by  William  of  Bavaria,  in 
1350.  It  was  taken  by  the  Spaniards  In  1572,  and 
by  the  French  in  1672;  but  it  was  retaken  by  the 
prince  of  Orange  the  next  year.  It  stands  at  the  south 
end  of  the  Zuyder  Zee,  in  E.  Long.  5.  3.  N.  Lat. 
51.  22. 

Ni^iVIUS,  Cn'EIUS,  a  famous  poet  of  Campania, 
was  bred  a  soldier  •,  but  quitted  the  profession  of  arms, 
in  order  to  apply  himself  to  poetry,  which  he  prose¬ 
cuted  with  great  diligence.  He  composed  a  history  in 
ver.se,  and  a  great  number  of  comedies  :  but  it  Is  said 
that  his  first  performance  of  this  last  kind  so  displeas¬ 
ed  Mctellus  on  account  of  the  satirical  strokes  it  con¬ 
tained,  that  he  procured  his  being  banished  from  the 
city  :  on  which  he  retired  to  Utica  In  Africa,  where 
he  at  length  died,  202  B.  C.  We  have  only  some 
fragments  left  of  his  works. 

There  was  another  Naivius,  a  famous  augur  in  the 
reign  of  Tai-quin,  who,  to  convince  the  king  and  the 
Romans  of  his  preternatural  power,  cut  a  flint  with  a 
razor,  and  turned  the  ridicule  of  the  populace  to  ad¬ 
miration.  I’arquin  rewarded  his  merit  by  erecting 
him  a  statue  in  the  comitlum,  which  was  still  in  be¬ 
ing  in  the  age  of  Auppistus.  Tlie  razor  and  flint  wcie 
buried  near  it  under  an  altar,  and  it  was  usual  among 
the  Romans  to  make  witnesses  in  civil  causes  swear 
near  it.  I'hls  miraculous  event  of  cutting  a  flint  with 
a  razor,  though  believed  by  some  writers,  is  treated 
as  fabulous  and  improbable  by  Cicero,  who  himself 
bad  been  augur. 

US,  a  mole  on  the  skin,  generally  called  a 
mother's  mark  ;  also  the  tumour  known  by  the  name 
of  a  wen. 

.\ll  preternatural  tumours  on  the  skin,  in  the  form 
of  a  wart  or  tubercle,  are  called  e.verescenees  ;  by  the 
Greeks  they  arc  called  aa  othymia ;  and  when  they  are 


born  with  a  person,  they  are  called  navi  materni,  or 
marks  from  the  mother.  See  Tumours,  Surgery 
Index. 

NAGERA,  or  Nagara,  a  town  of  Spain,  In  Old 
Castile,  and  the  territory  of  Rioja,  with  the  title  of  a 
duchy  and  fortress  •,  famous  for  a  battle  fought  in  its 
neighbourhood  in  1 369.  It  is  situated  in  a  fertile 
country,  on  a  brook  called  Naserilla.  W.  Long.  2.  20. 


N.  Lat.  42.  45. 

NAGRACUT,  a  town  of  India,  the  capital  of  a 
kingdom  of  the  same  name  in  the  dominions  of  the 
Great  Mogul,  with  a  rich  temple  U>  which  the  Indians 
go  in  pilgrimage.  It  is  seated  on  the  river  Ravi.  E. 
Long.  78^.  to.  N.  Lat.  33.  12. 

NAHUM,  or  the  Propheey  of  Nahvm,  canonical 

book  of  the  Old  Testament. 

Nahum,  the  seventh  of  the  I2  lesser  prophets,  was 
a  native  of  Elkoshai,  a  little  village  of  Galilee.  The 
subject  of  his  prophecy  is  the  destruction  of  Nineveh, 
which  he  describes  in  the  most  lively  and  pathetic  man¬ 
ner  ;  his  style  is  bold  and  figurative,  and  cannot  be  ex¬ 
ceeded  by  the  most  perfect  masters  of  oratory.  This 
prophecy  was  verified  at  the  siege  of  that  city  by  Asty- 
ages.  In  the  year  of  the  world  3378,  622  years  before 
Christ. 

NAIADES,  in  fabulous  history,  certain  Inferior 
deities  who  presided  over  rivers,  springs,  wells,  and 
fountains.  The  Naiades  generally  Inhabited  the  coun¬ 
try,  and  resorted  to  the  woods  or  meadows  near  the 
stream  over  which  they  presided.  They  are  represent¬ 
ed  as  young  and  beautiful  virgins,  often  leaning  upon 
an  urn,  from  wdiich  flows  a  stream  of  water.  iEgle 
was  the  fairest  of  the  Naiades,  according  to  Virgil. 
Their  name  seems  to  be  derived  from  vecuv,  “  to  flow.” 
They  were  held  in  great  veneration  among  the  an¬ 
cients  j  and  often  sacrifices  of  goats  and  lambs  were  of¬ 
fered  to  -them,  with  libations  of  wine,  honey,  and  oil. 
Sometimes  they  received  only  ofl’erings  of  milk,  fruit, 
and  flowers. 

NAIANT,  In  Heraldry,  a  term  used  In  blazoning 
fishes,  when  borne  in  a  horizontal  posture,  as  if  swim¬ 
ming. 

NAIAS,  a  genus  of  plants  belonging  to  the  diaeci-a 
class  •,  and  in  the  natural  method  ranking  with  those  of 
which  the  order  is  doubtful.  See  Botany  Index. 

NAID,  the  Interior  of  the  great  desert  of  Arabia, 
inhabited  by  a  few  scattered  tribes  of  feeble  and 
wretched  Arabs.  See  Arabia. 

NAIL,  Unguis,  m  Anatomy,  wlilch  see. 

Nails,  in  building,  &c.  small  spikes  of  iron,  brass, 
&c.  which  being  driven  into  wood,  serve  to  bind  se¬ 
veral  pieces  together,  or  to  fasten  something  upoa 
them. 

Nails  were  made  use  of  by  the  ancient  Hebrews  for 
cancelling  bonds  •,  and  the  ceremony  was  performed  by 
striking  them  through  the  writing.  This  seems  to  be 
alluded  to  in  Scripture,  wlierc  God  is  said  by  our  cru¬ 
cified  Saviour  to  have  “  blotted  out  the  hand-writing 
of  ordinances  that  was  against  us,  and  to  have  taken  it 
out  of  the  way,  nailing  it  to  his  cross,”  Col.  ii.  14. 
For  Hie  cause  and  ceremony  of  driving  the  annual  nail, 
or  elavus  annalis,  among  the  Romans,  see  Ayy.icis 
Clams. 

Nail,  is  also  a  measure  of  length,  containing  the 
16th  part  of  a  yard 
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NaiKiig  of  Nailing  of  Cannon.  When  circumstances  make  it 
Cannon  necessary' to  abandon  cannon,  or  when  the  enemy’s  ar¬ 
il  ;  tillery  are  seized,  and  it  is  not  however  possible  to  take 
.  ,  them  away,  it  is  proper  to  nail  them  up,  in  order  to 

render  them  useless ;  which  is  done  by  driving  a  large 
nail  or  iron  spike  into  the  vent  of  a  piece  of  artillery, 
to  render  it  unserviceable.  There  are  various  contri¬ 
vances  to  force  the  nail  out,  as  also  sundry  macliines 
invented  for  that  purpose,  but  they  have  never  been 
found  of  general  use  \  so  that  the  best  method  is  to 
drill  a  new  vent. 

One  Gasper  Viijiercalus  was  the  first  who  invented 
the  nailing  of  cannon.  He  was  a  native  of  Bremen, 
and  made  use  of  his  invention  first  in  nailing  up  the  ar¬ 
tillery-  of  Sigismund  Malatesta. 

NAIN,  Lewis  Sebastian  de,  a  French  critic  and 
historian,  was  the  son  of  a  master  of  the  requests,  and 
was  born  at  Paris  in  1637.  At  ten  years  old  he  went 
to  school  at  Port  Royal,  and  became  one  of  the'  best 
writers  of  that  institution.  Sacy,  his  Intimate  frleud 
and  counsellor,  prevailed  with  him  in  1676  to  receive 
the  priesthood  5  which  it  seems,  his  great  humility 
would  not  before  suffer  him  to  aspire  to.  This  virtue 
he  seems  to  have  possessed  in  the  extreme  •,  so  that 
Bossuet,  seeing  one  of  his  letters  to  Father  JDami,  with 
whom  he  had  some  little  dispute,  besought  him  mer¬ 
rily  “  not  to  be  always  upon  his  knees  before  his  ad¬ 
versary,  but  raise  himself  up  now  and  then.”  He 
was  solicited  to  push  himself  forward  in  the  church, 
and  Buzanval,  bishop  of  Beauvols,  wished  to  have  him 
for  his  successor  j  but  Nain,  regardless  of  dignities, 
wished  for  nothing  but  retirement,  so  that  he  might  in¬ 
dulge  in  the  mortifications  of  a  religious  life  and  the  in¬ 
defatigable  cultlv'ation  of  letters.  He  died  in  1698,  aged 
6i.  His  principal  works  are,  i.  Memoirs  on  the  ec¬ 
clesiastical  history  of  the  six  first  ages  of  the  church, 
16  vols.  qto.  2.  The  history  of  the  emperors,  6  vols. 
4to.  These  works  are  deduced  from  original  sources-, 
and  composed  with  the  utmost  fidelity  and  accuracy. 

Nain,  or  Naim,  situated  at  the  bottom  of  Mount 
Hermou  on  the  north  side,  was  anciently  a  city  of  the 
tribe  of  Issachar,  in  the  province  of  Galilee.  It  was 
near  the  gates  of  this  city  that  our  Saviour  restored 
to  life  the  only  son  of  a  widow,  and  where  he  inspired 
IVIary  Magdalen  to  come  and  mourn  for  her  sins  at 
his  feet.  These  circumstances  alone  make -this  jilace 
worthy  of  notice  •,  for  at  present  Nain  is  only  a  hamlet 
inhabited  by  Christians,  Mahometans,  and  Hebrews, 
where  there  is  not  a  single  monument  to  attract  the  cu¬ 
riosity  of  the  traveller. 

NAIKES,  Nahers,  ovNayers,  in  modern  history, 
a  name  which  is  given  by  the  Malabarians  to  the  mili¬ 
tary  of  their  country,  who  form  a  very  numerous  class 
or  tribe,  out  of  which  the  sovereigns  of  Malabar  choose 
their  body  guard. 

NAIRN,  a  county  of  Scotland,  comprehending  the 
western  part  of  the  province  of  Murray.  It  is  bounded 
on  (he  north  by  the  Murray  frith,  on  the  west  and 
sonth  by  Inverness,  and  on  the  east  by  Elgin.  The 
length  is  about  18  miles,  and  tke  breadth  about  14. 
The  air  is  temperate  and  salubrious,  and  the  winters 
are  remarkably  mild.  The  face  of  the  country  is  rough 
and  mountainous :  yet  there  are  some  fruitful  valleys 
which  produce  good  crops  of  oats  and  bai  ley  5  but  in 
general  the  country  is  much  better  adapted  for  pastu¬ 


rage.  Here  are  also  large  woods  of  fir,  and  other  Naim 
trees,  that  afl’or'd  shelter  to  the  game,  of  which  there  is  (1 
great  plenty.  The  most  remarkable  straths  or  valleys  Naissus. 
in  this  county,  are  Strathnalru,  on  the  river  of  that 
name,  in  the  south-west  part  of  the  ulilre  j  and  on  the 
south-east  side,  Stratbrin,  on  both  sides  of  Findhorn 
river.  Nairn  is  well  rvatered  with  streams,  rivulets, 
and  lakes  abounding  with  fish.  In  the  southern  part 
there  is  a  small  lake,  called  AIoj/.  The  greater  Tpart 
of  the  shire  is  peopled  by  the  Frazers,  a  warlike  High¬ 
land  clan,  whose  chief,  the  lord  Lovat,  lost  his  life 
on  the  scaft’old  for  having  been  concerned  in  the  rebel¬ 
lion  of  1745.  Here  are  a  great  number  of  villages  ; 
but  no  towns  of  note  except  Nairn,  supposed  to  be  the 
Tuxsis  of  Ptolemy',  situated  at  the  mouth  of  the  river 
which  bears  the  same  name  j  a  royal  borough,  which 
gave  the  title  of  lord  to  an  ancient  family,  forfeited  in 
the  rebellion  of  1715.  The  hai-bour,  w'hich  opened  in 
the  Murray  frith,  is  now  choked  up  with  sand ;  and 
the  commerce  of  the  town  is  too  inconsiderable  to  de¬ 
serve  notice.  About  four  miles  from  Nairn  stands  the 
castle  of  Calder  on  the  river  of  that  name,  belonging 
to  a  branch  of  the  family  of  Campbell ;  and  six  miles 
to  the  north-west  of  Nairn  stands  Fort  George. 

The  following  is  the  population  of  the  parishes  of 
this  county,  according  to  the  Statistical  History  of  Scot¬ 
land. 


Parishes. 

ropubition 

Population  in 

in  1755. 

lypo — 179S. 

Ardclach 

1163 

1186 

Auldearn 

1951 

1406 

Calder 

882 

1062 

Nairn 

1698 

2400 

■  mm 

■  — 

5694 

6054 

5694 

Increase 

360 

Idopnlation  in  1801,  inchidin^  part  of  some  other 


Ardclach 

Faris/tca* 

1256 

Auldearn 

- 

1401 

Calder 

- 

1179 

Croy  (Nairn  division) 

562 

Moy, 

do. 

34 

Nairn 

- 

town  2215 

U  rquhart 

(do.) 

j6io 

8257 

In  the  returns  for  1811  the  population  of  Nairn  is 
stated  to  be  8251.  See  Nairn,  Supplement. 

NAISSANT,  in  Heraldry,  is  applied  to  any  animal 
issuing  out  of  the  midst  of  some  ordinary,  and  showing 
only  his  head,  shoulders,  fore  feet,  and  leg's,  with  the 
tip  of  his  tail  ;  the  rest  of  his  body  being  hid  in  the 
shield,  or  some  charge  upon  it ;  in  which  it  diflers  Irom 
issnant,  which  denotes  a  living  creature  arising  out  ol 
the  bottom  of  any  ordinary  or  charge. 

NAISSUS,  in  Ancient  Geography,  a  town  of  Har- 
dania,  a  district  of  Moesia  Superior,  said  to  be  the 
birthplace  of  Constantine  the  Great,  which  seems  pro¬ 
bable  from  his  often  residing  at  that  place.  Naisitani, 

,  the 
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tlie  people  (Coin).  Now  called  Niww,  a  city  ot  Ser- 
via.  K.  Long.  23.  N.  Lat.  43. 

NAKED  SKEDS,  in  Botany,  those  that  are  not  en¬ 
closed  in  any  pod  or  case. 

NAKIB,  in  tlie  oriental  dignities,  the  name  of  an 
officer  who  is  a  dcpiit\  to  the  cadiliskier,  or,  as  he  may 
be  called,  the  lord  high  chancellor  of  Egypt,  appoint¬ 
ed  by  the  grand  signior.  His  office  is  to  carry  the 
standard  of  Mahomet. 

NAKOUS,  an  Egyptian  musical-  instrument,  made 
like  two  plates  of  brass,  and  of  all  Si/.es,  Irom  two  inches 
to  a  foot  in  diameter',  they  hold  them  by  strings  fast¬ 
ened  to  their  middles,  and  '-trike  them  together  so  as  to 
beat  time.  They  are  Uacd  in  the  Coptic  churches  and 
in  the  Mahometan  processions. 

NAMA  ,  a  genus  of  plants  belonging  to  the  pent- 
andria  class,  and  order  digynla  ;  and,  in  the  natural 
method,  ranking  under  the  i3lh  order,  Hucculentw. 
See  Botany  Index. 

NAAIE,  denotes  a  word  whereby  men  have  agreed 
to  express  some  idea  ;  or  which  serves  to  denote  or  sig¬ 
nify  a  thing  or  subject  spoken  of.  liee  ORD. 

This  the  grammarians  usually  call  a  noun,  nomen, 
though  their  noun  is  not  of  quite  so  much  extent  as  our 
name.  See  Noun. 

Seneca,  lib.  li.  de  Beneficiis,  observes,  that  there  are 
a  great  number  of  things  which  have  no  name and 
which,  therefore,  we  are  forced  to  call  by  other  bor¬ 
rowed  names.  Ingens  cst  (says  he)  rerum  copia  sine  no¬ 
mine,  quas  cum  proprii.'i  appeltationihus  signare  non  pos- 
sumus,  alicnis  accommodatii>  utirnur  :  which  may  show 
wliy,  in  the  course  of  this  dictionary,  we  frequently  give 
divers  senses  to  the  same  word. 

Names  are  distinguished  into  /i/’o/jc?'  and  appellative. 

Proper  Names,  are  those  which  represent  some  indi¬ 
vidual  thing  or  person,  so  as  to  distinguish  it  from  all 
other  things  of  the  same  species  j  as,  Socrates,  which 
represents  a  certain  philosopher. 

Appellative  or  General  Names,  arc  those  which  sig¬ 
nify  common  ideas  j  or  which  are  common  to  several 
individuals  of  the  same  speciesj  as,  horse,  animal,  man, 
oak,  &c. 

Proper  names  are  either  called  Christian,  as  being 
given  at  baptism  j  or  surnames  :  The  first  imposed  for 
distinction  of  persons,  answering  to  the  Homan  prano- 
men ;  the  second,  for  the  distinction  of  families,  an¬ 
swering  to  the  nnmen  of  the  Komans,  and  the  patrony- 
micum  of  the  Greeks. 

Originally  every  person  had  but  one  name;  as  among 
the  Jews, //f/n/w,  &c.  among  the  Egyptians,  Busiris  ; 
among  the  Chaldees,  Ninas;  the  Medcs,  Astyages ; 
the  Greeks,  Diomedes ;  the  Homans,  Romulus;  the 
Gauls,  Divitiacus ;  the  Germans,  Ariovistus  ;  the  Bri¬ 
tons,  Cu.fsihehni ;  the  English,  Jlengist,  Scc.  And  thus 
of  other  nations,  except  the  savages  ot  Mount  Atlas, 
whom  Plinv  and  Marctllinus  represent  as  unonyrni, 
“  nameless.” 

'I’lie  Jews  gave  the  name  at  the  circumcision,  viz. 
eight  days  after  the  birth  :  the  Homans,  to  lemales  the 
same  day,  to  males  the  ninth  ;  at  which  time  they  held 
a  feast,  called  nominalia. 

Sima;  Cliri^tianity  has  obtained,  mo't  nations  have 
followed  the  Jew-,  baptizing  and  giving  the  name  on 
the  eighth  day  after  the  birth;  except  our  Engli-h  an¬ 


cestors,  who,  till  of  late,  baptized  and  gave  the  name  y; 
on  the  birth  day. 

The  first  Imposition  of  names  w'as  founded  on  differ¬ 
ent  views,  among  diflerent  people  ;  the  most  common 
was  to  mark  the  good  wishes  of  the  parents,  or  to  en¬ 
title  the  children  to  the  good  fortune  a  happy  name 
seemed  to  promise.  Hence,  Victor,  Castor,  Paustns, 
Stutorius,  Probiis,  &c. 

Accordingly,  we  find  such  names,  by  Cicero  c.alled 
bona  noniina,  and  by  Tacitus  J’austa  nomina,  were 
first  enrolled  and  ranged  in  the  Homan  musters  ;  first 
called  to  serve  at  the  sacrifices,  in  the  foundation  of 
colonies,  &c. — And,  on  the  contrary,  Livy  calls  Atrlus 
Umber,  abominandi  oinnis  nomcn  :  and  Plautus,  on  oc¬ 
casion  of  a  person  named  Lyco,  i.  e.  “  greedy  wolf,” 
says; 

Vosmet  mine  facite  conjcciuram  ccvtcrum 

fluid  id  sit  hominis,  ciii  Lyco  nomcn  fict. 

Hence,  Plato  recommends  it  to  men  to  be  careful  in 
giving  happv  names;  and  the  Pythagoreans  taught  ex¬ 
pressly,  that  the  minds,  actions,  and  successes  of  men, 
were  according  to  their  names,  genius,  and  fate.  Th'us 
Panormitan,  ex  bono  nomine  oritur  bona  pnesumptio  ; 
and  the  common  proverb,  Bonum  nomen  bomim  omen  ; 
and  hence  the  foundation  of  the  onomomantia.  See 
Onomomantia. 

It  is  an  observation  deserving  attention,  says  the 
abbe  Barthelemi,  that  the  greater  part  of  names  found 
in  Homer  are  marks  of  distinction.  They  were  given 
in  honour  of  the  qualities  most  esteemed  in  the  heroic 
ages.  From  the  word  polcmcs,  which  signifies  war, 
have  been  formed  I'lepolemus  and  Archepolemus,  the 
names  of  two  heroes  mentioned  in  the  Iliad.  The  for¬ 
mer  name  signifies  abld  to  support,  and  the  latter,  able 
to  direct,  the  labours  of  war.  By  adding  to  the  W'ord 
niache  or  battle,  certain  prepositions  and  different  parts 
of  speech,  which  modify  the  sense  in  a  manner  always 
honourable,  are  composed  the  names  Amphimachus, 
Antimachus,  P romachus,  Telemachus.  Proceeding  in 
the  same  way,  with  the  word  honorca,  “  strength  or 
intrepidity,”  they  formed  the  names  Agapenor,  “  he 
who  esteems  valour  ;”  Agenor,  “  he  who  directs  it.” 
From  thocs,  “  sw'ift,”  arc  Alcathoes,Panthocs, 

Perithoes,  ikc.  From  nous,  “  mind  or  intelligence,” 
come  Astynoes,  Arsinocs,  Autenoes,  &c.  T  rom  medes, 

“  counsel,”  Agamedes,  Eumedcs,  Lycomcdcs,  Phrasy- 
77icdes ;  and  from  cUos,  “  glory,” /fwyi/i/t/f.9,  Agacles, 
Jphiclcs,  Putroclus,  Cleobulus,  with  many  others. 

Hence  Camden  takes  it  for  granted,  that  the  names, 
in  all  nations  and  languages,  are  significative,  and  not 
simple  sounds  for  mere  distinction’s  sake.  This  holds 
not  only  among  the  Jews,  C>'rceks,  Latins,  Stc.  but  even 
the  Turks;  among  whom,  Abdala  signifies  God'%  ser¬ 
vant;  Soliman,  peaceable;  Mahomet,  glorijied,  &c. 
And  the  sav.agcs  of  Hispaniola,  and  throughout  Ame¬ 
rica,  who,  in  their  languages,  name  their  cliildrcn. 
Glistering  Light,  Sun,  Bright,  Fine  Gold,  &c. ;  and 
they  of  Congo,  by  the  names  of  precious  stones,  llow- 

ClS,  &.C. 

'i'o  suppose  names  given  without  any  meaning, 
however  by  the  alteration  of  language  their  .--ignific.a- 
tion  may  be  lost,  that  learned  author  thinks  is  to  re¬ 
proach  our  ancestors  ;  and  that  contrary  to  the  sense 
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of  all  ancient  writers.  Porphyry  notes,  that  the  bar- 
barons  names,  as  he  calls  them,  were  very  emphatical, 
and  very  concise ;  and  accordingly  it  was  esteemed  a 
duty  to  be  or  sui  noininis  homines :  as  Seve- 

tns,  Probus,  and  Aurelius,  are  called  sni  nominis  impe- 
"ratores. 

It  was  the  usual  way  of  giving  names,  to  wish  the 
children  might  discharge  their  names.  Thus  when 
'  Gunthram  king  of  France  named  Clotharius  at  the 
font,  he  said,  Crescat  puer,  et  hvjus  sit  nominis  execu¬ 
tor. 

The  ancient  Britons,  Camden  says,  generally  took 
their  names  front  colours,  because  they  painted  them¬ 
selves  •,  which  names  are  now  lost,  or  remain  hid  among 
the  Welsh.  When  they  were  subdued  by  the  Romans, 
they  took  Roman  names,  some  of  which  still  remain 
corrupted though  the  greatest  part  became  extinct 
upon  the  admission  of  the  English  Saxons,  who  intro¬ 
duced  the  German  names,  as  Cridda,  Penda,  Oswald, 
Edward,  &c. — The  Danes,  too,  brought  with  them 
their  names  ;  as  Suayne,  Harold,  Knute,  &c.  'Dte 
Normans,  at  the  Conquest,  brought  in'  other  German 
names,  as  originally  using  the  German  tongue-;  such 
as  Robert,  JPUliam,  Richard,  Henry,  Hugh,  &c.  after 
the  same  manner  as  the  Greek  names  Aspasius,  Boe¬ 
thius,  Symmachus,  &c.  were  introduced  into  Italy  upon 
the  division  of  the  empire.  After  the  Conquest,  our 
nation,  which  had  ever  been  averse  to  foreign  names, 
as  deeming  them-  unlucky,  began  to  take  Hebrew 
names :  as  Matthew,  David,  Samson,  &c.  The  va¬ 
rious  names  anciently  or  at  -present  obtaining  among  us, 
from  what  language  or  people  soever  borrowed,  are  ex¬ 
plained  by  Camden  In'hls  Remains.  As  to  the  period 
when  names  began  to  be  multiplied,  and  surnames  in¬ 
troduced,  &c.  see'  SuRN-ARlE. 

Of  late  years  it  has  obtained  among  us  to  give  sur¬ 
names  for  Christian  names ;  which  some  dislike,  on 
account  of  the  confusion  it  may  introduce.  Camden 
relates  it  as  an  opinion,  that  the  practice  first  began  in 
the  reign  of  Edward  VI.  by  such  as  would  be  godfathers, 
when  they  were  more  than  half  fathers.  Upon  which 
some  were  persuaded'  to  change  their  names  at  confir¬ 
mation  ;  which,  it  seems,  is  usual  in  other  countries. 
— Thus,  two  sons  of  Henry  H.  of  France,  christened 
Alexander  and  Hercules,-  changed  them  at  confirmation 
into  Henry  and  Francis.  In  monasteries,  the  religious 
assume  new  names  at  their  admittance,  to  show  they  are 
about  to  lead  a  new  life,  and  have  renounced  the  world, 
their  family,  and  even  their  name  :  v.  g.  sister  Mary  of 
the  Incarnation,  brother  Henry  of  the  Holy  Sacrameiit, 
&c.  The  popes  also  changed  their  names  at  their 
exaltation  to  the  pontificate;  a  custom  first  introduced 
by  Pope  Sergius,  whose  name  till  then,  as  Platina 
informs  us,  rvas  Swine' s-snout.  But  Onuphrius  refers 
it  to  John  XH.  or  XHI.  and  at  the  same  time  adds  a 
different  reason  for  it  from  that  of  Platina,  viz.  that  it 
was  done  in  Imitation  of  St  Peter  and  St  Paul,  who 
were  first  called  Simon  and  Saul. 

Among  the  ancients,  those  deified  by  the  Heathen 
consecrations  had  new  names  given  them ;  as  Romulus 
was  called  ^uirinus;  Melicertes,  Portunus  or  Portum- 
nus,  &c. 

New  names  were  also  given  in  adoptions,  and  some¬ 
times  by  testament?  thus  L.  -^Emllius,  adopted  by 
Sciplo,  took  the  name  of  Scipio  Ajricanus  ;  and  thus 
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Augustus,  who  was  at  first  called  C.  Octavius  Thurinus,  -Names 
being  adopted  by  the  testament  of  Julius  Csesar  into  his  |1 
name  and  family,  took  the  name  of  Caius  Jidius  Ccesar  _ 
Octavianus.  * 

Names  were  also  changed  at  enfranchisements  into 
-new  cities.  Thus  Lucumo,  at  his  first  being  made  free 
of  Rome,  took  the  name  Lucius  Taryuinius  Priscus, 

&c. ;  and'  slaves  when  made  free,  usually  assumed  their 
masters  names.  Those  called  to  the  equestrian  order, 
if  they  had  base  names,  were  ahvays  new  named,  7iomini 
ingenuorum  veterumqut  Romanorum.  And  among  the 
■primitive  Christians,  it  was  the  practice  to  change  the 
names  of  the  catechumens:  Thus  the  renegade  Lucianus, 

-till  his  baptism,  was  called  Lucius. 

Towards  the  middle  of  the  15th  century,  it  was  the 
'fancy  of  the  wits  and  learned  men  of  the  age,  particularly 
in  Italy,  to  change  their  baptismal  names  for  classical 
•ones.  As  Sannazarius,  for  instance,  who  altered  his 
own  plain  name  Jacopo  to  Actius  Syncct'us.  Numbers 
did  the  same,  and  among  the  rest  Platina  the  historian 
at  Rome,  who,  not  without  a  solemn  ceremonial,  took 
the  name  of  Callimachus  instead  of  Philip.  Pope  Paul 
H.  who  reigned  about  that  time,  unluckily  chanced  to 
be  suspicious.  Illiterate,  and  heavy  of  comprehension. 

He  had  no  Idea  that  persons  could  wish  to  alter  their 
names  unless  they  had  some  bad  design,  and  actually 
scrupled  not  to  employ  imprisonment  and  other  violent 
methods  to  discover  the  fancied  mystery.  Platina  was 
most  cruelly  tortured  on  this  frivolous  account :  he  had 
nothing  to  confess  ;  so  the  pope,  after  endeavouring  in 
'vain  to  convict  him  of  heresy,  sedition,  &c.  released 
him  after  .a  long  imprisonment. 

NAMPTWlCH,  or  Nantw  ich,  a  town  of  Che¬ 
shire  In  England,  situated  on  the  river  Weever,  14 
miles  S.  E.  from  Chester,  and  162  miles  from  London. 

It  lies  in  the  Vale  Royal,  and  is  one  of  the  largest  and 
best  built  towns  in  the  county,  the  streets  being  very 
regular,  and  adorned  with  many  gentlemen’s  houses. 

The  inhabitants  amounting  in  1811  to  3999,  trade  in 
corn,  cattle,  cheese,  fine  white  salt,  and  shoes.  It  is 
governed  by  a  constable,  &c.  who  are  guardians  of  the 
salt  springs.  It  is  divided  Into  two  equal  parts  by  the 
Weever,  w'hich  is  navigable  to  Winsford  bridge.  The 
Chester  canal,  terminatesin  ajarge  bason  near  this  place. 

In  this  town  were  several  religious  foundations,  now  no 
more.  The  church  is  a  handsome  pile  of  building  in 
the  form  of  a  cross,  with  an  octangular  tower  in  the 
middle. 

NAMUR,  a  province  in  the  kingdom  of  the  Nether¬ 
lands,  lying  between  the  rivers  Sambre  and  Maese  ; 
bounded  on  the  north  by  Brabant,  on  the  east  and  south 
by  Liege,  and  on  the  west  by  Halnault.  It  is  pretty 
fertile  ;  has  several  forests,  marble  quarries,  and  mines 
of  iron,  lead,  and  pit  coal ;  and  is  about  30  miles  long 
and  20  broad.  Namur  Is  the  capital  town. 

Namur,  a  large,  rich,  and  very  strong  town  of  the 
Netherlands,  capital  of  the  county  of  Namur,  with  a 
strong  castle,  several  forts,  and  a  bisliop’s  see.  It  con¬ 
tains  15,400  inhabitants.  The  most  considerable  forts 
are,  Fort  William,  Fort  Maese,  Fort  Coquelet,  and 
Fort  Espinor.  The  castle  is  built  in  the  middle  of  the 
town,  on  a  craggy  rock.  It  was  besieged  by  King 
William  in  1695,  who  took  it  in  the  sight  of  an  army 
of  100,000  French,  though  there  were  1 6,000  men  in 
the  garrison.  It  was  ceded  to  the  house  of  Austria 
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Samur  ^7*3>  taken  by  the  French  in  1746;  and 
II  and  restored  by  the  treaty  of  Aix-la-Chapelle.  It  was 
Kan-king.  again  taken  by  the  French  in  1794,  and  remained  in 
their  possession  till  1814,  when  it  was  ceded  to  the 
king  of  ^he  Netherlands,  It  is  situated  at  the  con¬ 
fluence  of  the  rivers  Maese  and  Sambre,  in-  E.  Long. 
4.  57.  N.  Lat,  50.  25. 

NAN-tchang-fou,  the  capital  of  Kiang-si,  a  pro¬ 
vince  of  China.  This  city  has  no  trade  but  that  of 
porcelain,  which  is  made  in  the  neighbourhood  of  Jao- 
tcheou.  It  is  the  residence  of  a  viceroy,  and  compre¬ 
hends  in  its  district  eight  cities  j  seven  of  which  are  of 
the  third  class,  and  only  one  of  the  second.  So  much 
of  the  country  is  cultivated,  that  the  pastures  left  are 
scarcely  sufficient  for  the  flocks. 

NANCI,  a  town  of  France,  in  the  department  of 
Meurthe,  situated  near  the  river  Meurthe,  and  con¬ 
taining  29,740  inhabitants  in  i8oo.  It  is  divided  into 
the  Old  and  New  Towns.  The  first  is  irregularly 
built,  and  contains  the  ducal  palace  ;  the  streets  of  the 
New  Town  are  as  straight  as  a  line,  adorned  with 
handsome  buildings,  and  a  very  fine  square.  The  prl- 
matial  church  is  a  magnificent  structure,  and  in  that 
ef  the  Cordeliers  are  the  tombs  of  the  ancient  dukes. 
The  manufactures  are  cloths,  woollen  stufiTs,  silks,  hats, 
iron  ware,  &c.  The  town  was  very  well  fortified,  but 
the  king  of  France  demolished  the  fortifications.  It 
has  been  taken  and  retaken  several  times  ;  but  has  be¬ 
longed  to  France  ever^siuce  1736.  E.  Long.  6.  17. 
N.  Lat,  48.  41. 

NANCOWRY,  or  Sowry,  one  of  the  Nicobar 
islands,  lying  at  the  entrance  of  the  bay  of  Bengal.  See 
Nicobar. 

NANI,  John*  Baptist,  was  born  In  1616.  His 
father  was  procurator  of  St  Mark,  and  ambassador  from 
Venice  to  Rome.  He  was  educated  rvith  attention, 
and  make  considerable  improvement.  Urban  VIII.  a 
just  valuer  of  merit,  soon  perceived  that  of  young 
Nani.  He  was  admitted  into  the  college  of  senators  in 
1641,  and  was  shortly  after  nominated  ambassador  in 
I'rance,  where  he  signalized  himself  by  his  compliant 
manners.  He  procured  considerable  succours  for  the 
W'ar  of  Candia  against  the  Turks  j  and  became,  after 
bis  return  to  \  enice,  superintendant  of  the  war  office 
and  of  finances.  He  was  afterwards  ambassador  to  the 
empire  :  where  he  rendered  those  services  to  his  coun¬ 
try  which,  as  a  zealous  and  intelligent  citizen,  he  was 
well  qualified  to  discharge.  He  was,  again  sent  into 
I'rance  in  i66q  to  solicit  fresh  succours  for  Candia  ; 
and  on  his  return  was  appointed  procurator  of  St  Mark. 
He  died  November  5.  1768,  at  the  age  of  63,  mucli 
regretted  by  his  countrymen.  The  senate  had  appoint¬ 
ed  him  to  write  the  History  of  the  Republic  ;  which  he 
executed  to  the  satisfaction  of  tite  V  enetians,  although 
the  work  wa.s  less  admired  by  foreigners,  who  were  not 
proper  judges  of  the  accuracy  with  which  he  stated  the 
facts,  of  the  purity  of  his  diction,  nor  of  the  simplicity 
of  his  style ;  although  it  must  be  acknowledged  that 
hi-s  narrative  is  much  interrupted  by  too  frequent  paren¬ 
theses.  In  writing  his  history  of  Venice  he  has  given 
an  universal  history  of  his  times,  esj)ecially  with  respect 
to  the  allairs  of  the  French  in  Italy.  Tliis  history, 
which  is  continued  from  1613  to  1671,  was  printed  at 
Venice  in  2  vols  410,  In  the  years  1662  and  1679. 

NAN-kinc,  a  city  of  China,  and  capital  of  tlic  pro¬ 


vince  of  Kiang-nan,  is  said  to  have  been  formerly  one  Nan-kuig. 
of  the  most  beautiful  and  flourishing  cities  in  the  — 
world.  When  the  Chinese  speak  of  its  extent,  they 
say,  if  two  horsemen  should  go  out  by  the  same  gate, 
and  ride  round  it  on  full  speed,  taking  different  direc¬ 
tions,  they  would  not  meet  before  night.  This  account 
is  evidently  exaggerated  ;  but  it  is  certain,  that  Nan¬ 
king  surpasses  in  extent  all  the  other  cities  of  China. 

We  are  assured  that  its  walls  are  five  leagues  and  a  half 
in  circumference. 

This  city  is  situated  at  the  distance  of  a  league  from 
the  river  Yang-tse-kiang :  it  is  of  an  irregular  figui’e  j 
the  mountains  whieh  are  within  its  circumference  hav¬ 
ing  prevented  its  being  built  on  a  regular  plan.  It  was 
formerly  the  imperial  city  j  for  this  reason  it  was  called 
Nan-King,  which  signifies,  the  Southern  Court  but 
since  the  six  grand  tribunals  have  been  transferred 
from  hertce  to  Peking,  it  is  called  Kiang-ning  in  all  the 
public  acts. 

Nan  king  has  lost  much  of  its  ancient  splendour  :  it 
had  formerly  a  magnificent  palace,  no  vestige  of  which 
is  now  to  he  seen;  an  observatory  at  present  neglected, 
temples,  tombs  of  the  emperors,  and  other  superb  mo-  - 
numents,  of  which  •  nothing,  remains  but  the  remem¬ 
brance.  A  third  of  the  city  Is  deserted,  but  the  rest  is 
well  inhabited. Some  quarters  of  it  are  extremely  po¬ 
pulous  and  full  of  .business;  particularly  the  manufac¬ 
ture  of  a  species  of  cotton  cloth,  of  tvhich  great  quan¬ 
tities  are  imported  into  Europe  under  the  name  of  Nan¬ 
kin.  The  streets  are  not  so  broad  as  those  of  Peking , 
they  are,  however,  very  beautiful,  well  paved,  and 
bordered  with  rich  shops. 

In  .tins  city  resides  one  of  those  great  mandarins 
called  'Tsong-gtou,  who  takes  oognizance  of  all  import¬ 
ant  aSairs,  not  only  of  both  the  governments  of  the 
province,  but  also  of  those  of  the  province  of  Kiang-sl. 

The  Tartars  have  a  numerous  garrison  here,  command¬ 
ed  by  a  general  of  their  own  nation  ;  and  they  occupy 
a  quarter  of  the  city,  separated  from  the  rest  by  a  plain 
■wall. 

The  palaces  of  the  mandarins,  whether  Chinese  or 
Tartars,  are  in  this  city  neither  larger  nor  better  built 
than  those  In  the  capital  cities  of  other  provinces.  Here 
are  no  public  edifices  corrcsi)ondlng  to  the  reputation 
of  so  celebrated  a  city,  excepting  its  gates,  which  are 
very  beautiful,  and  some  temples,  among  w’hich  is  the 
famous  porcelain  tower.  It  is  200  feet  high,  and  di¬ 
vided  into  nine  stories  by  plain  boards  within,  and 
without  by  cornices  and  small  projections  covered  with 
green  varnished  tiles.  There  is  an  ascent  of  40  steps 
to  the  first  story ;  between  each  of  the  others  there 
are  21. 

The  breadth  and  depth  of  the  river  Yang-tse-kiang 
formerly  rendered  the  port  of  Nan-king  very  commo¬ 
dious  ;  but  at  present  large  barks,  or  rather  Chinese 
junks,  never  enter  it :  whether  it  1)C  that  it  is  shut  up 
by  sand  banks,  or  that  the  entrance  of  it  has  been  for¬ 
bid,  in  order  that  navigators  may  insensibly  lose  all 
knowledge  of  it. 

In  the  months  of  April  and  IVIay  a  great  number  of 
excellent  fish  are  caught  in  this  river  near  the  city, 
which  are  sent  to  court ;  they  are  covered  with  ice, 
and  transported  In  that  manner  by  barks  kept  entirely 
on  purpose.  Although  this  city  is  more  than  200 
leagues  Ij-um  Peking,  these  boats  make  such  expedition, 
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that  tliey  arrive  there  in  eight  or  nine  days.  This  city, 
though  the  capital  of  the  province,  has  under  its  par¬ 
ticular  jurisdiction  only  eight  cities  of  the  third  class. 
The  number  of  its  inhabitants  is  said  to  be  i,coo,oao. 
without  comprehending  the  garrison  ol  40,000  men. 
E.  Long.  119.  24.  N.  Lat.  32.  46. 

NANSIO,  an  island  of  the  x4.rchIpelago,  a  little  to 
the  north  of  the  island  of  Santorino,  16  miles  in  cir¬ 
cumference  j  but  has  no  harbour.  The  mountains  are 
nothing  but  bare  rocks,  and  there  are  not  springs  suffi¬ 
cient  to  water  the  fields.  There  is  a  vast  number  of 
partridges,  whose  eggs  they  destroy  every  year  to  pre¬ 
serve  the  corn,  and  yet  vast  numbers  of  them  are  always 
produced.  The  ruins  of  the  temple  of  Apollo  are  yet 
to  be  seen,  and  consist  chiefly  of  marble  columns. 
E.  Long.  26.  20.  N.  Lat.  36.  15. 

NANTES,  an  ancient,  rich,  and  very  considerable 
town  of  France,  in  the  department  of  Lower  Loire, 
containing  73,879  inhabitants  in  1800.  It -is  situated 
on  the  north  side  of  the  Loire,  about  40  miles  from 
its  mouth,  at  the  confluence  of  the  Erdre.  It  Is  the 
chief  place  of  the  department,  the  see  of  a  bishop, 
and  the  seat  of  several  tribunals.  The  atmosphere  is 
pure,  and  the  surrounding  country  is  rich  and  beautiful. 
Nantes  is  a  town  of  extensive  trade.  Vessels  under 
100  tons  asceud  to  the  city  5  those  above  that  size  dis¬ 
charge  their  cargoes  at  Paimboeuf,  25  miles  below',  and 
have  them  conveyed  up  in  boats.  The  manufactures 
are  cordage,  canvas,  linen,  calico,  leather,  refined  sugar, 
bottle-glass.  See.  By  the  Loire,  this  town  has  an  ex¬ 
tensive  communication  w'ith  the  interior  of  France  j  and 
supplies  Orleans  and  other  towns  with  foreign  com¬ 
modities.  The  Spaniards  trade  here  in  ivine,  fine  wool, 
iron,  silk,  oil,  oranges,  and  lemons  ;  and  they  carry 
back  cloth,  stuffs,  corn,  and  hard  ware.  The  Dutch 
send  salt  fish,  and  all  sorts  of  spices  ;  and  in  return 
have  w'Ine  and  brandy.  The  Swedes  bring  copper  j 
and  the  English,  lead,  tin,  Scc.  It  was  in  this  place 
that  Henry  IV.  promulgated  the  famous  edict  in  1598, 
called  the  Edict  of  Nantes,  and  which  was  revoked  in 
1685.  Nantes  was  anciently,  like  almost  every  con¬ 
siderable  city  In  Europe,  very  strongly  fortified.  Peter 
de  Dreux,  one  of  the  dukes  of  Bretagne,  surrounded  it 
with  walls,  Avhich  have  only  been  demolished  within 
these  few  years.  The  bridge  is  an  object  of  curiosity. 
It  is  near  a  mile  and  a  half  in  length,  being  continued 
.across,  all  the  little  islands  in  the  Loire,  from  north  to 
south.  '  W.  Long.  i.  45.  N.  Lat.  47.  13. 
NANTWICH.  See  Namptwich. 

NAP.^A,  a  genus  of  plants  belonging  to  the  po- 
lyadelphia  class  ;  and  in  the  natural  method  ranking 
under  the  37th  order,  ColumnifercE,  See  Botany 
Index. 


NAPHTHA,  an  inflammable  substance  of  the  bi¬ 
tuminous  kind.  See  Chemistry  and  Mineralogy. 

NAPHTHALI,  or  Nephthali  (Josh,  xix.),  one 
of  the  tribes  of  Israel  ;  having  Zabulon  on  the  south, 
Asher  on  the  west,  the  Jordan  on  the  east,  and  on  the 
north  Antillbanus. 

NAPIER,  John,  baron  of  Merchlston  in  Scot¬ 
land,  inventor  of  the  logarithms,  was  the  eldest  son  of 
Sir  Archibald  Napier  of  Merchlston,  and  born  in  the 
year  1550.  Having  given  early  discoveries  of  great 
natural  parts,  his  father  was  careful  to  have  them  cul¬ 
tivated  by  a  liberal  education.  After  going  through 
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the  oi'dinaiy  courses  of  philosophy  at  the  university  of  Xapicr 
St  Andrew’s,  he  made  the  tour  of  France,  Italy,  and  — v— 
Germany.  Upon  his  return  to  his  native  country, 
his  literature  and  other  fine  accomplishments  soon  ren¬ 
dered  him  conspicuous,  and  might  have  raised  him  to 
the  highest  offices  of  the  state  :  but  declining  all  civil 
employments,  and  the  bustle  of  the  court,  he  retired 
from  the  world  to  pursue  literary  researches,  in  which 
he  made  an  uncommon  progress,  so  as  to  have  favour¬ 
ed  mankind  with  sundry  useful  discoveries.  He  ap¬ 
plied  himself  chiefly  to  the  study  of  mathematics  ;  but 
at  the  same  time  did  not  neglect  that  of' the  Holy 
Scriptures.  In  both  these  he  hath  discovered  the  most 
extensive  knowledge  and  profound  penetration.  His 
essay  upon  the  book  of  the  Apocalypse,  Indicates  the 
most  acute  investigation,  and  an  uncommon  strength 
of  judgment  j  though  time  hath  discovered,  that  his 
calculations  concerning  particular  events  hath  proceeded 
upon  fallacious  data.  This  work  ‘has  been  printed 
abroad  in  several  languages  j  particularly  in  French  at 
Rochelle  in  the  year  1593,  8vo,  announced  in  the  title, 
as  revised  by  himself.  Nothing,  says  .Lord  Buchan, 
could  he  more  agreeable  to  the  Rochellers  or  to  the 
Huguenots  of  France  at  this  time,  than  the  author’s 
annunciation  of  the  pope  as  antichrist,  which  in  this 
book  he  has  endeavoured  to  set  forth  with  much  zeal 
and  erudition.  But  what  has  principally  rendered  his 
name  famous,  was  his  great  and  fortunate  discovery  of 
logarithms  in  trigonometry,  by  which  the  ease  and  ex¬ 
pedition  in  calculation  have  so  wonderfully  assisted  the 
science  of  -astronomy  and  the  arts  of  practical  geometry 
and  navigation.  That  he  had  begun  about  the  year 
1593  the  train  of  inquiry  which  led  him  to  that  great 
achievement  in  arithmetic,  appears  from  a  letter  to 
Crugerus  from  Kepler  in  the  year  1624;  wherein, 
mentioning  the  Canon  Ilirificns,  he  writes  thus  j  “  Nihil 
autem  supra  Neperianam  ratlonem  esse  puto :  etsi  Sco- 
tus  quidem  literls  ad  Tychonem,  anno  1564,  scriptls 
jam  spem  fecit  Canonis  illius  mirifici  j”  which  allu¬ 
sion  agrees  with  the  idle  story  mentioned  by  Wood  In 
his  Athence  Oxon.  and  explains  it  In  a  way  perfectly 
consonant  to  the  rights  of  Napier  as  the  Inventor. 

When  Napier  had  communicated  to  Mr  Henry 
Briggs,  mathematical  professor  in  Gresham  college, 
his  wonderful  canon  for  the  logarithms,  that  learned 
professor  set  himself  to  apply  the  rules  in  his  Imitatio 
Nepcirea;  and  in  a  letter  to  Archbishop  Usher  in  the 
year  1615,  he  writes  thus:  “  Napier,  baron  of  Mer- 
chiston,  hath  set  my  head  and  hands  at  work  with  his 
new  and  admirable  logarithms.  I-  liope  to  see  him 
this  summer.  If  it  please  God  5  for  I  never  saw  a  book 
which  pleased  me  better,  and  made  me  more  wonder.” 

The  following  passage  from  the  life  of  Lilly  the  astro¬ 
loger  is  quoted  by  Lord  Buchan,  as  giving  a  pictu¬ 
resque  view  of  the  meeting  betwixt  Briggs  and  the  in¬ 
ventor  of  the  logarithms  at  Merclilston  near  Edinburgh. 

“  I  will  acquaint  you  (says  Lilly)  with  one  memorable 
story  related  unto  me  by  Jolin  Marr,  an  excellent  ma¬ 
thematician  and  geometrician,  whom  I  conceive  you 
remember.  He  was  servant  to  King  James  I.  and 
Charles  1.  When  Merchlston  first  published  his  lo¬ 
garithms,  Mr  Briggs,  then  reader  of  the  astronomy  lec¬ 
tures  at  Gresham  college  in  London,  was  so  much  sur¬ 
prised  with  admiration  of  them,  that  he  could  have  no 
quietness  in  himself  until  he  bad  seen  that  noble  person 

whose 
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Napier,  whose  only  invention  they  w'ere  :  he  acquaints  John 
Rlarr  therewith,  who  went  into  Scotland  before  Mr 
Briggs,  purposely  to  be  there  when  these  two  so  learned 
persons  should  meet.  Mr  Briggs  appoints  a  certain  day 
when  to  meet  at  Edinburgh  ;  but  failing  thereof,  Mer- 
chiston  was  fearful  he  would  not  come.  It  happened 
one  day  as  John  Marr  and  the  baron  Napier  were 
speaking  of  Mr  Briggs  5  ‘  Ah,  John  (said  Merchiston), 
Mr  Briggs  will  not  come.’  At  the  very  instant  one 
knocks  at  the  gate;  John  Marr  hasted  down,  and  it 
proved  to  be  Mr  Briggs  to  his  great  contentment.  He 
brings  Mr  Briggs  up  to  tlie  baron’s  chamber,  where 
almost  one  quarter  of  an  hour  was  spent,  each  behold¬ 
ing  the  other  with  admiration  before  one  word  was 
spoken.  At  last  Mr  Briggs  began  j  ‘jSir,  I  have  un¬ 
dertaken  this  long  journet  purposely  (0  see  your  person, 
and  to  know  by  what  engine  of  wit  or  ingenuity  you 
came  first  to  tliink  of  this  most  excellent  help  into  astro¬ 
nomy,  viz.  the  logarithms*,  but.  Sir,  being  by  you 
found  out,  I  wonder  nobody  else  found  it  out  la  fore, 
when  now  being  known  it  appears  so  easy.’  He  was 
nobly  enterta.ned  by  Baron  Napier ,  and  every  summer 
after  that,  during  the  laird’s  being  alive,  this  venerable 
man,  Mr  Briggs,  went  purposely  to  Scotland  to  visit 
•  'Earl  of  him 

Buchan  s  There  is  a  passage  in  the  life  of  Tycho  Brahe  by 
the  n'rit  '-^assendi,  which  may  mislead  an  attentive  reader  to 
ings  and  suppose  that  Napier’s  method  had  been  explored  by 
Inventions  Herwart  at  Hoenburg  :  It  is  in  Gassendi’s  Observa- 
ofSapier  tions  On  a  Letter  from  Tycho  to  Herwart  of  the  last 
chUtoru  of  August  1599.  “  Hixit  Hervartus  nihil  morari 

se  solvendl  cuju.squam  trianguli  difficultatem ;  solere 
se  enim  multiplicationum,  ac  divisionum  vice  additiones 
solum,  subtractiones  93  usurjiare  (quod  ut  fieri  posset, 
docuit  postmodum  suo  logarithmorum  Canone  Nepe- 
rusV’  But  Herwart  here  alludes  to  this  work  after¬ 
wards  published  in  the  year  1610,  which  solves  tri¬ 
angles  by  prostaph aeresls  j  a  mode  totally  difi'erent  from 
that  of  the  logarithms. 

Kepler  dedicated  his  Ephemerides,  to  Napier,  which 
were  published  in  the  year  1617  j  and  it  appears  from 
many  passages  in  his  letter  about  this  time,  that  he 
held  Napier  to  be  the  greatest  man  of  his  age  in  the 
particular  department  to  which  he  applied  his  abili¬ 
ties.  “  And  indeed  (says  our  noble  biographer),  if 
we  consider  that  Napier’s  discovery  was  not  like  those 
of  Kepler  or  of  Newton,  connected  with  any  analogies 
or  coincidences  which  might  have  led  him  to  it,  but 
the  fruit  of  unassisted  reason  and  science,  we  shall  be 
vindicated  in  placing  him  in  one  of  the  highest  niches 
in  the  temple  of  lame.  Kepler  had  made  many  un¬ 
successful  attempts  to  discover  his  canon  for  the  pe¬ 
riodic  motions  ol  the  planets,  and  hit  upon  it  at  last, 
as  he  himself  candidly  owns,  on  the  15th  of  May  1618  ; 
and  Newton  applied  the  palpable  tendency  of  heavy 
bodies  to  the  earth  to  the  system  of  the  universe  j'n  ge¬ 
neral  ;  but  Napier  sought  out  his  admirable  rules  bv  a 
slow  scientific  progress,  arising  from  the  gradual  evolu¬ 
tion  of  truth.” 

1  he  last  literary  exertion  of  this  eminent  person  was 
the  publication  of  his  RabHoh^t/  and  Proniptuary  in  the 
year  1617,  which  he  dcdicafed  to  the  Chancellor  Sc- 
ton  ■,  and  soon  after  died  at  Merehi  iton  on  the  ■?(!  of 
\pril  O.  S  of  the  same  year,  in  the  6Sth  rear  of  his 
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age  and  23d  of  his  happy  invention. — The  particular  Kapler, 
titles  of  his  works  published  are  :  i.  A  plain  discovery  'v”*^ 
of  the  Revelation  of  St  John.  2.  Mtrijici  fpsius  canotiis 
constrvetin  ct  logarithmorum,  ad  naturalcs  ipsornim  nu- 
meros  hahitudhu  s.  3.  Appendix  de  alia  atque  prerstan- 
tiore  logarithmorum  specie  constituenda,  in  qua  scilicet 
unitas  logarithmus  est.  4.  Tthuhdologice,  seu  numeratu 
o?iis  per  vtrgulas,  lihri  duo.  5,  P ropositiones  queedam 
eminentissimce,  ad  triangula  spheeriva  mira  facultate  re~ 
solvenda.  To  which  may  be  added,  6.  His  Letter  to 
Anthony  Bacon  (the  original  of  which  is  in  the  archbi¬ 
shop’s  library  at  Lambeth),  entitled,  “Secret  inventions, 
profitable  and  necessary  in  these  days  for  the  defence  of 
this  island,  and  withstanding  strangers  enemies  to  God’s 
truth  and  religion which  the  earl  of  Buchan  has 
caused  to  be  printed  in  the  Appendix  to  his  Account  of 
Napier’s  M  ritings.  This  letter  is  dated  June  2.  1596, 
about  which  time  it  appears  the  author  had  set  himself 
to  explore  his  logarithmic  canon. 

This  eminent  person  was  twice  married.  By  his. 
first  wife,  uho  was  a  daughter  of  Sir  James  Stirling  of 
Keir,  he  had  only  one  son  named  Archibald,  who  suc¬ 
ceeded  to  the  estate.  By  his  second  wife,  a  daughter 
of  Sir  James  Chisholm  of  Cromlix,  he  had  a  numerous 
issue. — Archibald  Napier,  the  only  son  of  the  first  mar¬ 
riage,  was  a  person  of  fine  parts  and  learning.  Having 
more  a  tuin  to  public  business  than  his  father  had,  he 
was  raised  to  be  a  privy  counsellor  by  James  ^T.  under 
whose  reign  he  also  held  the  offices  of  treasurer-depute, 
justice-clerk,  and  senator  of  the  college  of  justice.  By 
Charles  I.  he  was  raised  to  the  peerage  by  the  title  of 
Lord  Napier. 

Napier's  Rods,  or  Bones,  an  instrument  Invented  by 
Baron  Napier,  whereby  the  multiplication  and  division 
of  large  numbers  is  much  facilitated. 

As  to  the  Construction  of  Napier's  Rods  :  Suppose  the 
common  table  of  multiplication  to  be  made  upon  a 
plate  of  metal,  ivoiy,  or  pasteboard,  and  then  con¬ 
ceive  the  several  columns  (standing  doAnwards  from 
the  digits  on  the  head)  to  be  cut  asunder :  and  these 
are  what  we  call  Napier's  rods  of  multiplication.  But 
then  there  must  be  a  good  number  of  each ;  for  as 
many  times  as  any  figure  is  in  the  multiplicand,  so 
many  rods  of  that  species  (1.  e.  with  that  figure  on  the 
top  of  it)  must  we  have  ;  though  six  rods  of  each  spe¬ 
cies  will  be  sufficient  for  any  example  in  common  af¬ 
fairs  :  there  must  be  also  as  many  rods  of  6’s. 

But  before  we  explain  the  way  of  using  these  rod.s, 
there  is  another  thing  to  be  known,  viz.  that  the  fi¬ 
gures  on  every  rod  are  Avritten  in  an  order  difi’erent 
from  that  in  the  table.  Thus  the  little  square  space 
or  division  in  which  the  several  products  of  everv  co¬ 
lumn  are  written,  is  divided  into  two  parts  bv  a  line 
across  from  the  upjier  angle  on  the  right  to  the  lower 
on  the  left  ;  and  if  the  product  is  a  digit,  it  is  set  in 
the  lower  division  ;  if  it  has  two  places,  the  first  is  set  in 
the  lower,  and  the  second  in  the  upper  division  ;  but 
the  spaces  on  the  top  are  not  divided  5  also  there  is  a 
rod  of  digits,  not  divided,  which  is  called  the  index  n.i', 
and  of  this  we  need  but  one  single  rod.  .See  the  figure 
of  all  the  difi’erent  rods,  and  the  index,  si  p.iratc  i’roin 
one  another,  in  Plate  (’CC  I.XIX.  fig.  i. 

.Multi/dication  by  Napier's  Rods.  First  lay  down  the 
index  rod  ;  then  on  the  right  of  it  set  a  iod,  wh"-e 
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ISTapier.  top  >V  the  figure  in  the  highest  place  of  the  miiltipli- 
— V— '  ca^  1  j  next  to  this  again,  set  the  rod  whose  top  is  the 
next  figure  of  the  multiplicand  ;  and  so  on  in  order  to 
the  first  figure.  Then  is  your  multiplicand  tabulated 
for  all  the  nine  digits  j  for  in  the  same  line  of  squares 
standing  against  every  figure  of  the  index  rod,  you  have 
the  product  of  that  figure  j  and  therefore  you  have  no 
more  to  do  but  to  transfer  the  products  and  sum  them. 

But  in  taking  out  these  products  from  the  rods,  the 
order  in  which  the  figures  stand  obliges  you  to  a  very 
easy  and  small  addition  j  thus,  begin  to  take  out  the 
figure  in  the  lower  part,  or  units  place,  of  the  square 
ef  the  first  rod  on  the  right  j  add  the  figure  on  the  up¬ 
per  part  of  this  rod  to  that  in  the  lower  part  of  the 
next,  and  so  on  j  which  may  be  done  as  hist  as  you 
can  look  on  them.  To  make  this  practice  as  clear  as 
possible,  take  the  following  example. 

Example  :  To  multiply  4768  by  3S5'  Having  set 
the  rods  together  for  the  number  4768  (fig.  2.)  against 
5  in  the  index,  1  find  this  number  by  adding  accord¬ 


ing  to  the  rule,  -  -  23840 

Against  8,  this  number  -  -  3^*44 

Against  3,  this  number  -  -  J^43°4 


Total  product  _  -  -  1835680 


To  make  the  use  of  the  rods  yet  more  regular  and  easy, 
they  are  kept  in  a  flat  square  box,  whose  breadth  is 
that  of  ten  rods,  and  the  length  that  of  one  rod,  as 
thick  as  to  hold  six  (or  as  many  as  you  please),  the  ca¬ 
pacity  of  the  box  being  divided  into  ten  cells,  for  the 
different  species  of  rods.  Wlien  the  rods  are  put  up  in 
the  box  (each  species  In  its  own  cell  distingurshed 
by  the  first  figure  of  the  rod  set  before  it  on  the  face  of 
the  box  near  the  top),  as  much  of  every  rod  stands 
tvithout  the  box  as  shows  the  first  figure  of  that  rod ; 
also,  upon  one  of  the  flat  sides  witliout  and  near  the 
edge,  upon  the  left  hand,  the  index  rod  is  fixed  j  and 
along  the  foot  there  is  a  small  ledge  j  so  that  the  rods 
when  applied  .are  laid  upon  this  side,  and  supported  by 
the  ledge,  which  makes  the  practice  very  easy  j  but  in 
case  the  multiplicand  should  have  more  than  nine  places, 
that  upper  face  of  the  box  may  be  made  broader.  Some 
make  the  rods  with  four  diifereut  faces,  and  figures  on 
each  for  different  purposes. 

Divisioit  by  Nupier''s  Rods.  First  tabulate  your  di¬ 
visor  ;  then  you  have  it  multiplied  by  all  the  digits,  out 
of  which  you  may  choose  sucli  convenient  divisors  as 
will  be  next  less  to  the  figures  in  the  dividend,  and 
write  the  index  answering  in  the  quotient,  and  so  con¬ 
tinually  till  the  work  is  done.  Thus  2179788,  divided 
by  6123,  gives  in  the  quotient  356. 

Having  tabulated  the  divisor  6123,  you  see  that 
6123  cannot  be  had  in  2179;  therefore  take  five 
places,  and  on  the  rods  find  a  number  that  is  equal  or 
next  less  to  21797,  which  is  183695  that  is,  3  times 
the  divisor  5  wherefore  set  3  in  the  quotient,  and  sub¬ 
tract  18369  from  the  figures  above,  and  there  will  re¬ 
main  3428  5  to  which  add  8,  the  next  figure  of  the  di¬ 
vidend,'  and  seek  again  on  the  rods  for  it,  or  tiie  next 
less,  which  you  will  find  to  be  five  times  5  therefore  set 
5  in  the  quotient,  and  subtract  3061 5  from  34288,  and 
there  will  remain  3673  5  to  which  add  8,  the  last  figure 
riji  the  dividend,  and  finding  it  to  be  just  six  times  the 
Jivisor,  set  six  in  the  quotient,. 
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NAPLES,  a  kingdom  of  Italy,  comprehending  the 
ancient  countries  of  Samnium,  Campania,  Apulia,  and 
Magna  Grsecia.  It  is  bounded  on  all  sides  by  the  Me¬ 
diterranean  and  Adriatic,  except  on  the  north  east, 
where  it  terminates  on  the  Ecclesiastical  state.  Its 
greatest  length  from  south-east  to  north-west  is  about 
280  English  miles  ;  and  its  bi'eadth  from  north-east  to 
south-west,  from  96  to  120. 

The  ancient  history  of  this  country  falls  under  the 
articles  Koi\lE  and  Italy  5  the  present  state  of  it,  as 
well  as  of  the  rest  of  Italy,  is  owing  to  the  conquests 
of  Charlemagne.  When  that  monarch  put  an  end 
to  the  kingdom  of  the  Lombards,  he  obliged.the  dukes 
of  Friuli,  Spoletto,  and  Benevento,  to  acknowledge 
him  as  king  of  Italy  5  but  allowed  them  to  exercise  the 
same  power  and  authority  which  they  had  enjoyed  be¬ 
fore  his  conquest.  Of  these  three  dukedoms  Benevento  ^ 
was  by  far  the  most  powerful  and  extensive,  as  it  com- of 
prehended  almost  all  the  present  kingdom  of  Naples  5  the  duchy 
that  part  of  Farther  Calabria  beyond  the  rivers  Savuto  I^cue- 
and  Peto,  a  few  maritime  cities  in  Hither- Calabria, 
with  the  city  of  dtcripoli,  and  the  promontory  in  its 
neighbourhood  called  Capo  di  Licosa ;  and  lastly,  the 
dukedoms  of  Gaeta,  Naples,  and  Amalfi,  which  were 
very  inconsiderable,  and  extended  along  the  shore  only 
about  100  miles,  and  were  interrupted  by  the  Gastal- 
date  or  county  of  C.apua.  a  . 

This  flourishing  and  extensive  dukedom  was  at  this  Arechis 
time  governed  by  Arechis,  who  hud  married  one  of ot  Be- 
the  daughters  of  the  last  king  of  the  Lombards,  and 
had  submitted,  and  taken  the  oath  01  allegiance  to  the 
emperor  Charles.  However,  a  few  years  after,  lie  magne. 
i-cnounced  his  allegiance  to  the  Franks,  declared  him¬ 
self  an  independent  sovereign,  and  was  acknowledged 
as  such  by  all  the  inhabitants  ol'  his  duchy.  To 
strengthen  himself  against  Pepin  king  of  Italy,  who 
resided  at  Bavenna,  he  enlarged  and  fortified  the 
city  of  Benevento,  and  likewise  built  Salerno  on 
the  sea  coast,  surrounding  it  with  a  veiy  strong  and 
high  wall.  He  engaged  in  scveixil  wars  with  the 
Cireeks,  whom  he  sometimes  obliged  to  give  him 
hostages  5  but  having  invaded  the  territories  of  the 
pope,  whom  Pepin  could  not  assist,  Charlemagne  was 
prevailed  on  to  return  to  Italy.  Arechis,  unable  to 
oppose  such  a  formidable  enemy,  sent  his  eldest  son, 

Bomuald,  to  Home,  wuth  an  olTcr  of  suhmission  :  but,, 
at  the  instigation  of  the  pope,  Charles  rcluscd  the 
offer,  and  detained  his  son  prisoner  j  after  which  he  ra¬ 
vaged  the  country,  and  made  himself  muster  of  Capua. 

Other  deputies^  however,  piovcd  more  successlulj  and, 
in  the  year  787,  a  ])cace  was  concluded  on  these  con¬ 
ditions  :  '!  hat  Arechis  and  the  Beneventans  should  re¬ 
new  their  allegiance  to  the  Franks  5  that  he  should  pay  a, 
yearly  tribute  to  Pepin  ;  deliver  up  all  his  treasure  5  and. 
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gave  liis  son  Grimoaltl  and  his  daughter  Adelgisa,  with 
■*'  twelve  others,  as  hostages  for  his  fidelity  ;  however,  af¬ 
ter  many  entreaties,  Adelgisa  was  restored  to  her  father. 

Charles  had  no  sooner  left  Italy,  th  in  Arechis  for¬ 
got  all  his  engagements,  and  began  to  negociate  with 
Irene,  empress  of  Constantinople,  and  her  son  Con¬ 
stantine,  for  expelling  the  Franks  out  of  Italy.  For 
himself,  he  desired  the  honour  of  the  patrieiate,  and  the 
dukedom  of  Naples  withj  all  its  dependencies  j  and, 
in  return,  promised  to  acknowledge  the  Greek  empe- 
r.or  as  his  sovereign,  and  to  live  after  the  manner  of 
the  Greeks.  He  required,  however,  to  be  supported 
by  a  Greek  army,  and  that  his  brother-in-law  Adal- 
gisus,  son  to  Desiderius  the  last  king  of  the  Lombards, 
should  be  sent  over  into  Italy,  to  raise  a  party  among 
his  countrymen.  These  conditions  were  readily  ac¬ 
cepted,  on  condition  that  Prince  Romuald  should  be 
sent  as  an  hostage  ;  amliassadors  were  sent  to  Naples 
with  the  ensigns  of  the  Patrician  order,  namely  the 
mantle  of  cloth  of  gold,  the  sword,  the  comb,  and  the 
sandals  :  but  before  the  ceremony  could  be  performed. 
Prince  Romuald  died,  and  soou  after  him  his  father  ; 
whose  death  was  supposed  to  have  been  hastened  by 
that  of  his  son. 

After  the  death  of  Arechis,  the  Beneventans  sent 
a  most  submissive  embassy  to  Charlemagne,  entreating 
him  to  send  them  Grlmoald,  the  late  king’s  son,  and 
only  lawful  heir  to  his  ci'own  ;  threatening  at  the  same 
time  to  revolt  if  their  prince  was  denied  them.  Charles 
readily  granted  their  request,  and  allowed  Grlmoald 
to  depart,  after  he  had  agreed  to  the  following  con¬ 
ditions,  viz.  That  he  should  oblige  the  Lombards  to 
shave  their  beards  j  that,  in  writings,  and  on  money, 
the  name  of  the  king  should  be  put  before  that  of  the 
prince  ;  and  that  he  should  cause  the  walls  of  Salerno, 
Acerenza,  and  Consla,  to  be  entirely  abolished. — 
The  new  king  w'as  received  by  his  subjects  with  the 
utmost  joy  ;  and  for  some  time  continued  faithful  to 
his  engagements,  excepting  only  the  last  article,  which 
he  either  neglected  or  eluded.  So  far,  however,  was 
he  from  assisting  the  Greeks,  that  he  gave  notice  of 
their  machinations  to  Pepin  king  of  Italy  ;  raised  an 
army  to  oppose  his  uncle  Adalgisus  j  and  being  join¬ 
ed  by  Hildebrand  duke  of  Spoletio,  and  Vinigise  the 
general  of  Pepin,  he  attacked  the  Cireeks  in  Calabria 
soon  after  thqy  liad  landed,  entirely  defeated  and  took 
his  uncle  prisoner,  and,  as  is  said,  put  him  to  a  cruel 
death.  Yet  in  a  short  time  Grlmoald  contracted  an 
alliance  with  the  Greek  emperor  by  marrying  his  niece 

anzia ;  and  in  the  filth  year  of  his  reign  a  war 
broke  out  between  him  and  Pepin,  which  continued 
for  twelve  years  ;  at  the  end  of  which  time  a  truce  was 
concluded.  Clrimoald  survived  this  pacification  only 
three  years,  and  was  succeeded  liy  his  treasurer  Gri- 
moald  1 1.  who  submitted  to  Charlem.agne  after  the 
death  of  Pepin  ;  and  from  this  time  the  Beneventans 
were  looked  upon  as  tributaries  of  the  western  emperors. 
As  yet,  however,  the  city  of  Naples  did  not  own  alle¬ 
giance  to  the  dukes  of  Benevento,  but  was  held  by  the 
eastern  emperors  •,  and  frequent  wars  took  place  l)c- 
tween  the  Beneventans  and  Neapolitans.  This  Iiap- 
pened  to  be  the  case  when  Grlmoald  H.  ascended  the 
throne.  He  concluded  a  peace  with  them ;  wliich, 
Iiowcver,  was  of  no  long  continuance  ; 
governor  of  Naples,  having  granted 
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Dauferius  a  noble  Beneventan,  who  had  been  concerned  Naples 
in  a  conspiracy  against  his  prince,  Grlmoald  marched  -v— — 

against  the  city  of  Naples,  and  invested  it  by  sea  and 
land.  Theodore  still  j’efused  to  deliver  up  the  traitor, 
and  a  general  engagement .  both  by  land  and  sea  was 
the  consequence  5  in  which  the  Neapolitans  were  de¬ 
feated  with  so  great  slaughter,  that  the  sea  was  stain¬ 
ed  with  their  blood  for  more  than  seven  days.  Theodore 
then  consented  to  deliver  up  Dauferius,  with  8ooo 
crowns  for  the  expcnce  of  the  war  ;  and  Grlmoald  not 
only'  pardoned  Dauferius,  but  received  him  into  favour: 

The  traitor,  horvever,  reflecting  on  the  heinousness 
of  his  crime,  was  seized  with  remorse  •,  and  went  a 
pilgrimage  to  the  holy  land,  carrying  a  large  stone  in 
his  mouth,  by  way  of  penance,  which  he  never  took  out 
but  at  his  meals. 

In  the  year  821,  Grlmoald  was  murdered  bv  Ea- Is  murder- 
delchis  count  of  Consia,  and  Sico  Gastald  of  Acerenza,  and  suc« 
the  latter  of  whom  succeeded  to  the  dukedom 
Benevento.  Radelchis  being  soon  after  seized  with 
rmnorse,  became  a  monk  ;  while  Sico  associated  his 
son  Sicardo  with  him  in  the  government  5  and  both, 
being  of  an  ambitious  and  restless  disposition,  sought 
a  pretence  for  attacking  the  Neapolitans.  This  was 
soon  found,  and  the  city'  was  Invested  by  sea  and  land,  sieged  by 
The  walls  were  furiously  battered-,  and  part  of  them  Sico; 
being  beat  down,  Sico  prepared  for  a  general  assault. 

Stephen,  at  that  time  duke  of  Naples,  pretended  to 
submit  j  but,  that  he  might  prevent  the  city  from  be¬ 
ing  pillaged,  entreated  Sico  to  put  off  his  entry  till 
the  morning,  and  in  the  mean  time  sent  out  his  mo¬ 
ther  and  his  two  children  as  hostages.  Sico  consented 
to  his  request ;  but  next  morning  found  the  breach 
built  up,  and  the  Neapolitans  prepared  for  their  de¬ 
fence.  Exasperated  at  their  perfidy,  he  renewed  his 
attacks  with  vigour,  but  without  any  success  -,  the  be¬ 
sieged  defending  themselves  with  the  utmost  obstinacy. 

At  last,  perceiving  that  they  should  not  be  able  to 
hold  out  much  longer,  they-  consented  to  a  peace  on 
the  following  conditions,  viz.  That  the  Neapolitans 
should  pay  an  annual  tribute  to  the  princes  of  Bene¬ 
vento,  and  consent  of  the  transporting  of  the  body  of 
St  Januarius  from  his  church  without  the  walls  of 
Naples  to  Benevento.  These  conditions  being  ratified, 

Sico  returned  with  great  honour  to  Benevento  5  but 
soon  after  renewed  the  war,  under  pretence  that  the 
Neapolitans  had  neglected  to  pay  the  stipulated  sum; 
and  hostilities  continued  till  his  death,  which  happened 
i'l  833.  5 

Sico  was  succeeded  in  the  government  of  Benevento  and  by  hit- 
by  his  son  Sicardo,  who  had  married  the  daughter  of  micccsrot 
Dauferius  ;  and  being  influenced  by  tbc  evil  counsels 
of  Roflrid  his  wife’s  Inothcr,  oppressed  his  subjects  to 
sucli  a  degree  that  they  conspired  against  his  life.  He 
besieged  Naples  with  a  powerful  army,  and  took  pos¬ 
session  of  Acerra  and  Atella,  both  of  which  he  forti¬ 
fied.  But  Bonus,  the  Neapolitan  duke,  defended  him¬ 
self  so  vigorously,  that  the  Beneventans  were  obliged 
to  retire,  and  even  to  abandon  Acerra  and  Atella,  the 
fortific.ations  of  whicli  were  immediately  demolished. 

At  last  Sicardo  agreed  to  a  peace  for  five  years,  on 
the  intercession  of  Lothaire,  emperor  and  king  of  Italy  ; 
but  his  chief  motive  was  tliought  to  have  been  the  fear 
of  the  Saracens,  whom  the  duke  of  Naples  had  called 
over  from  .Africa  to  his  assistance  ;  for  no  sooner  were 
4  G  2  they 
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they  sent  back  than  Sicardo  attempted  to  delay  the 
conclusion  of  the  treaty  j  but  the  emperor  interposing 
his  authority,  a  peace  was  concluded  in  the  year  836, 
after  the  war  had  continued,  with  very  little  intermis¬ 
sion,  for  16  years. 

Scon  after  the  conclusion  of  this  peace,  the  Saracens 
landed  at  Brindisi  j  and  having  made  themselves  masters 
of  the  place,  ravaged  all  the  neighbouring  country. 
Sicardo  marched  against  them  with  a  numerous  army  j 
but  the  Saracens  having  dug  a  great  number  of  ditches 
which  thev  slightly  covered  over,  found  means  to  draw 
the  Beneventans  in  among  them,  whei-eby  they  were 
repulsed  with  great  loss.  However,  Sicardo,  having 


reinforced  his  army,  marched  again  to  attack  them  ; 


but  the  Saracens,  despairing  of  success,  pillaged  and 
burnt  Brindisi,  and  then  retired  with  their  booty,  and 
a  great  many  captives  to  Sicily.  Sicardo,  then,  wltb- 
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the  Gastaldate  of  Acerenza,  where  it  joins  Latiano 
and  Consia.  The  boundary  betwixt  Benevento  and 
Capua  was  fixed  at  St  Angelo  ad  Cerros  5  Alii  Pere- 
grini  was  made  the  bonndai  y  betwixt  Benevento  and 
Sale  rno,  and  Staffilo  betw'xt  Benevento  and  Consia. 
The  monasteries  of  Alonte  Cassiiio  and  St  Vincent 
were  declared  to  be  immediately  under  the  protection 
of  the  emperor;  both  princes  stipulated  that  no  hosti¬ 
lities  should,  be  committed  by  either  against  the  sub¬ 


jects  of  each  other  5  and  promised  to  join  their  forces 
in  order  to  drive  out  the  Saracens.  Soon  after  this 
pacification,  however,  both  Radelchis  and  Siconolphus 
died  j  the  former  appointing  his  son  Radelgarius, 
or  Eadelcar,  to  succeed  him  ; 
an  infant  son,  Sico,  to  the 
Peter. 

The  war  with  the  Saracens 
ful  ;  neither  the  united  eflbrts 


Naplejs. 

— Y— . 


and 


care 


the 

of 


latter  leaving 
his  godfather, 


proved 
of  the 


12 


very  unsuccess-  Unsuccew 


princes,  nor  the  *“1  war 


assistance  of  the  emperor  Lewis  himself,  being  able  to^**^ 

Saraccas- 


expel  the  Infidels  j  and  in  854,  Adelgise  the  second 


out  any  apparent  provocation,  attacked  the  city  of 


Amalfi,  levelled  Its  walls  with  the  ground,  carried  off 
all  its  wealth,  and  the  body  of  its  tutelar  saint  Tri- 
pbomen.  A  great  many  of  the  Inhabitants  were 
transported  to  Salerno  j  and  by  promoting  alliances 
between  the  inhabitants  of  both  places,  he  endeavoured 
to  unite  Amalfi  to  bis  own  principality  as  firmly  as 
possible. 

During  all  these  transactions,  Sicardo  had  tyran¬ 
nized  over  his  subjects  in  such  a  manner,  that  at  last  be 
became  intolerable.  Among  other  acts  of  injustice, 
he  imprisoned  his  own  brother  Siconolphus  5  com¬ 
pelled  him  to  turn  priest  j  and  afterwards  sent  him 
bound  to  Tarento,  where  he  caused  him  to  be  shut  up 
in  an  old  tower  that  bad  been  built  for  a  cistern.  By 
such  acts  of  tyranny  his  nobles  were  provoked  to  con¬ 
spire  against  him  j  and  In  the  year  839  he  was  mur¬ 
dered  in  his  tent. 

On  the  death  of  Sicardo,  Radelchis,  his  secretary 
or  treasurer,  was  unanimously  elected  prince  of  Bene¬ 
vento  •,  but  Siconolphus,  the  last  king’s  brother,  hav¬ 
ing  regained  his  liberty,  formed  a  great  party  against 
the  new  prince.  Radelchis  did  not  fail  to  oppose 
film  with. a  formidable  army  •,  and  a  most  ruinous  civil 
w'ar  ensued.  Both  parties  by  turns  called  In  the  Sara¬ 
cens  j  and  tiiese  treaclierous  allies  acted  sometimes 
against  one,  and  sometimes  against  the  other ;  or, 
turned  their  arms  against  both,  as  seemed  most  suit¬ 
able  to  their  own  interest.  Thus  the  war  continued 
with  the  utmost  animosltv  for  i  2  years,  during  which 
time  the  principality  was  almost  entirely  ruined  ;  till 
at  last  the  emperor  Lewis  interposed,  and  obliged  the 
competitors  to  agree  to  a  partition  of  the  principality. 
By  this  treaty,  Radelchis  promised  to  acknowledge 
Siconolphus  and  his  successors  as  lawful  princes  of  the 
principality  of  Salerno,  which  was  declared  to  contain 
Tarento,  Latiano,  Cassano,  Cossenzo,  Laino,  Luca- 
dia,  Consia,  Montella,  Rota,  Salerno,  Sarno,  Clrate- 
rlum,  Furcnlo,  Capua,  Feano,  Sora,  and  the  half  of 


son  of  Radelchis,  ivbo  had  now  succeeded,  on  the 
death  of  his  brother  Radelcar,  to  the  principality  of 
Benevento,  was  obliged  to  pay  them  an  annual  sub¬ 
sidy.  Two  years  after,  Lando,  count  of  Capua,  re¬ 
volted  from  the  prince  of  Salerno,  and  could  not  be 
reduced,  in  the  mean  time,  Sico,  the  lawful  prince 
of  Salerno,  had  been  poisoned  by  Count  Lando,  and 
the  principality  usurped  by  Adcmarlus,  the  son  of 
Peter  above  mentioned*,  but  in  86 1,  Ademarius  himself 


was  seized  and  imprisoned  by  Gauferius,  the  son  of 


Dauferius  formerly  mentioned.  This  was  occasioned 
by  his  cruelty  and  rapaciousness,  wiiicli  entirely  alie¬ 
nated  the  hearts  of  his  subjects  from  him,  and  encour¬ 
aged  Gaulcrius  to  become  the  In  ad  uf  the  conspirators. 
The  Saracens  in  the  mean  time  committed  terrible 
ravages  tlirougliout  the  Beneventan  territories  ;  wliich 
at  last  obliged  Adelgise  to  enter  into  an  alliance  with 
Gauferius,  and  both  together  sent  a  most  humble  em¬ 
bassy  to  the  emperor  Lewis,  requesting  him  to  take 
them  under  his  proteetion.  About  the  same  time  aa 
embassy  arrived  from  Constantinople,  proposing  a  junc¬ 
tion  of  the  forces  of  the  eastern  and  western  empires 
against  the  Infidels  ;  upon  which  Lewis  gave  orders  for 
assembling  a  formidable  army.  But  in  the  mean  time 
Adelgise  fell  oil’  Ifoni  his  alliance,  and  made  peace 
with  the  Saracens  ;  nay,  according  to  some,  he  en¬ 
couraged  them  in  tlieii*  incursions,  and  it  was  at  his 
desire  that  they  invaded  the  ducliy  of  Capua,  and  after¬ 
wards  that  of  Naples,  which  they  raxaged  in  a  most 


barbarous  mani.er.  'I’he  Neapolitans,  in  conjunction 


xvith  the  duke  of  Spoletto  and  the  count  of  Marsi,  en¬ 
deavoured  to  oppose  them  ;  hut  being  defeated,  the 
Saracens  continued  their  ravages  xvith  redoubled  fury, 
and  retired  to  Bari,  which  was  their  capital  city,  with 
an  immense  booty. 

In  866,  Lexvis  arrived  at  Sora  xvith  his  army :  and 
having  marched  to  Capua,  xvas  there  joim  d  by  Lan- 
dulpl),  tlie  bislinp  and  count,  with  a  body  of  Capuans  ; 
but  Landulpli  soon  after  persuading  his  countrymen  to 
desert,  Lewis  marched  against  that  city,  xvliicli  betook 
after  a  siege  of  three  months,  and  almost  totally  de- 
stroxed.  In  tbe^  end  of  the  year  lie  xvas  joined  by 
Gauferius  xvith  bis  quota  of  troops,  having  orden  d  the 
eyes  of  Ardemarius  to  be  put  out  in  his  absenee.  Lewis 
confirmed  liim  in  the  principality,  and  marched  xvith 
his  army  to  Benex’cnto,  xvhere  Adelgise  received  him 
with  great  respect.  Having  leiluced  some  inconsider¬ 
able  places  belonging  to  tlu  Saracens,  Lewis  soon  after 
invested  Bari;  imt  as  the  Saracens  received  continual 
supplies  from  their  countrymen  settled  in  Sicily,  and 
besides  xvere  protected  hv  the  Neapolitan^,  lie  could 
not  reduce  the  place  till  the  year  871,  tli(>ngli  lie  had 
received  considerable  assistance  from  bis  brother  Lotlia,- 
and  the  Greek  emperor  had  sent  him  a  fleet  of 
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200  sal!.  The  expulsion  of  the  Saracens  was  complet¬ 
ed  the  same  year  by  the  taking  of  Tarento  j  after  which 
the  emperor  returned  with  great  glory  to  Benevento, 
resolving  next  to  carry  his  arms  into  Sicily,  and  expel 
the  infidels  from  thence  also.  But  his  future  scheme'; 
of  conquest  were  frustrated  by  a  quarrel  between  him 
and  Adelgise.  Hie  latter,  pretending  to  have  been  in¬ 
sulted  by  the  empress,  and  oppressed  by  the  French, 
seized  the  emperor  himself,  and  kept  him  piisoner  for 
40  days.  His  imprisonment  would  probably  have  been 
of  much  longer  continuance,  had  not  a  body  of  Sara¬ 
cens  arrived  from  Africa,  who,  being  joined  by  such  of 
their  countrymen  as  had  concealed  themselves  in  Italy, 
laid  siege  to  Salerno  with  an  army  of  30,000  men,  ra¬ 
vaging  the  neighbouring  country  at  the  same  time  with 
the  utmost  barbarity.  By  this  new  invasion  Adelgise 
was  so  much  alarmed,  that  he  set  the  emperor  at  liber¬ 
ty,  but  first  obliged  him  to  swear  that  he  would  not  re¬ 
venge  the  Insult  that  had  been  offered  him,  and  that  he 
would  never  return  to  Benevento.  Lewis  having  then 
joined  his  forces  to  those  of  the  prince  of  Salerno,  soon 
obliged  the  Saracens  to  raise  the  siege  of  Salerno  j 
but  though  they  were  prevented  from  taking  that 
city,  they  entirely  destroyed  the  inhabitants  of  Cala¬ 
bria,  leaving  it,  according  to  the  expression  of  one  of 
the  historians  of  that  time,  as  desolate  as  it  was  at  the 
flood.” 

In  the  year  873,  Lewis  being  absolved  from  his  oath 
by  the  pope,  went  to  Benevento,  and  was  reconciled 
to  Adelgise  •,  but  soon  after  this  reconciliation  he  died, 
and  the  Saracens  continued  their  ravages  to  such  a  de¬ 
gree  that  the  inhabitants  of  Bari  were  constrained  to 
deliver  up  their  city  to  the  Cireeks.  At  the  same  time 
the  Salernitans,  Neapolitans,  Cajetans,  and  Amalfi- 
tans,  having  made  peace  with  the  Saracens,  were  com¬ 
pelled  to  agree  to  their  proposal  of  invading  the  terri¬ 
tories  of  the  Roman  pontiff.  His  holiness  exerted 
himself  to  the  utmost,  both  with  spiritual  and  tempo¬ 
ral  weapons,  in  order  to  defend  his  right  j  but  was  at 
last  reduced  to  the  necessity  of  becoming  a  tributaiy 
to  the  infidels,  and  promising  to  pay  them  a  large  sum 
annually. 

In  the  mean  time,  all  Italy  was  thrown  into  tho 
greatest  confusion  by  the  death  of  Charles  the  Bald, 
who  died  of  poison  at  Pavia,  as  he  was  coming  to  the 
pope’s  assistance.  Sergius  duke  of  Naples  continued 
a  firm  friend  to  the  infidels  ;  nor  could  be  be  detached 
from  their  interests  even  by  the  thunder  of  a  papal  ex- 
communication  :  but  unluckily  happening  to  fall  into 
the  bands  of  his  brother  Athanasius  bishop  of  Naples, 
the  zeal  of  that  prelate  prompted  him  to  put  out  his 
eyes,  and  send  him  a  elose  prisoner  to  Rome  j  foi  which 
tire  highest  encomiums  were  bestowed  on  him  by  the 
holy  father. 

in  876,  .Adelgise  was  murdered  by  two  of  his  ne¬ 
phews;  one  of  whom,  by  name  Caidcris,  seized  the 
pi incipalitv.  About  the  same  time  Candulph  bishop 
of  C  apua  living,  a  civil  war  ensued  among  his  children, 
though  their  father’s  dominions  had  been  diiided  a- 
mong  thi  m  according  to  his  will.  ’I’he  princes  ot  Sa¬ 
lerno  and  Benevento,  the  duke  of  Spoletto,  and  Che- 
gory  the  CJreek  governor  of  Bari  and  Otranto,  took 
tllfferent  sides  in  the  quarrel,  as  they  thought  most 
projicr  ;  and  to  coni|)lete  the  confusion,  the  new  liishop 
■was  expelled,  and  his  brother,  though  a  layman,  cho¬ 


sen  to  that  office,  and  even  consecrated  by  the  pope,  Naple 
who  wrote  to  Gauferius,  forbidding  him  to  attack  C'a-  '  v~ 
pua  under  pain  of  excommunication.  But  though  Gau¬ 
ferius  was,  in  general,  obedient  to  the  pope’s  commands, 
he  proved  refractory  in  this  particular,  and  laid  siege  to 
Capua  for  two  years  successively. 

Thus  the  Capuan  territories  were  reduced  to  the 
most  miserable  situation  ;  being  obliged  to  maintain  at 
the  same  time  the  armies  of  the  prince  of  Benevento 
and  the  duke  of  Spoletto.  The  Saracens,  in  the  mean 
time,  took  the  opportunity  of  strengthening  themselves 
in  Italy  ;  and  Athanasius,  notwithstanding  the  great 
commendations  he  had  received  from  the  pope  for  put¬ 
ting  out  his  brother’s  eyes,  consented  to  enter  into  an 
alliance  with  them,  in  conjunction  with  whom  he  ra¬ 
vaged  the  territories  of  the  pope,  as  well  as  those  of  Be¬ 
nevento  and  Spoletto,  plundering  all  the  churches,  mo¬ 
nasteries,  towns,  and  villages,  through  which  they  pas¬ 
sed.  At  the  same  time  the  prince  of  Salerno  was  obli-: 
ged  to  grant  them  a  settlement  In  the  neighbourhood 
of  his  capital  ;  the  duke  of  Gaeta  invited  them  to  his 
assistance,  being  oppressed  by  the  count  of  Capua  ;  and 
even  the  pope  himself  was  obliged  to  make  peace  with 
them,  and  to  grant  them  a  settlement  on  the  north  side 
of  the  Carigliano,  where  they  fortified  themselves,  and 
continued  for  more  than  40  years. 

To  put  a  stop  to  the  confusion  which  reigned  iu 
Italy,  the  pope  now  thought  proper  to  restore  the  bi¬ 
shop  of  Capua,  who  had  been  expelled,  hut  allowed  his 
brother  to  reside  in  the  city,  and  govern  one  half  of 
the  diocese ;  but  notwithstanding  this  partition,  the 
civil  dissensions  continued  with  the  utmost  violence,  the 
nearest  relations  murdering  or  banishing  each  other, 
according  as  the  fortune  of  the  one  or  the  other  pre¬ 
vailed.  Athanasius,  notwithstanding  all  the  pope’s  re¬ 
monstrances,  continued  his  alliance  w'ith  the  Saracens  ; 
in  conjunction  with  whom  he  ravaged  the  territory  of 
Benevento,'  and  fomented  the  divisions  in  Capua,  in 
hopes  of  being  able  to  make  a  conquest  of  it.  At  last 
his  holiness  thought  proper  to  issue  a  sentence  of  ex¬ 
communication  against  him  :  but  this  attached  liim  to 
the  Saracens  more  than  ever  ;  insomuch  that  he  sent 
to  Suchalm,  king  of  the  Saracens  in  Sicily,  desiring 
him  to  come  over  and  command  a  great  body  of  Jiis 
countryiniMi  who  had  settled  at  the  foot  of  Mount  A  e- 
suvuis.  Suchalm  accepted  the  invitation,  and  immedi¬ 
ately  turned  his  arms  against  Athanasius  ;  allowing  his 
troops  to  live  at  discretion  in  the  territory  of  Naples, 
where  they  ravished  the  women,  and  plundered  the  in¬ 
habitants.  'I'liese  calamities  were,  by  the  superstitious 
Neapolitans,  imagined  to  be  a  consequence  of  the  sen¬ 
tence  of  excommunication  ;  and  therefore  they  used 
their  utmost  endeavours  to  jiersuade  the  prelate  to  con¬ 
clude  a  league  with  some  Christian  prince,  and  renounce 
all  connexion  with  the  infidels.  In  this  they  at  last 
proved  successful,  and  .Vtlianasius  concluded  an  alliance 
with  Guaimarius  prince  of  Salerno;  in  consequence  of 
which  the  Saracens  were  obliged  to  quit  the  Neapoli¬ 
tan  territories,  and  retire  to  Agropoli.  .Vtlianasius 
then  directed  his  force  against  Capua,  of  which  he  made 
himself  master  in  the  year  882.  The  Saracens,  how¬ 
ever,  still  continued  their  incursions,  and  ravaged  several 
provinces  In  such  a  manner,  that  they  became  entirely 
desolates 

Thete  confusions  continued  for  a  long  time  ;  during 
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Naples,  wlilcli  tlie  Greeks  found  an  opportunity  of  making 
themselves  masters  of  Benevento,  and  well  nigh  became 
masters  also  of  Salerno  j  but  in  this  they  failed  through 
tlie  treachery  of  the  bishop,  and  in  the  year  896  they 
■were  totally  expelled  by  the  bishop,  four  years  after 
they  had  become  masters  of  it.  In  915  the  Saracens 
'The  Sara-  received  such  an  overthrow  at  Carigliano,  that  scarce 
cells  al.uiost  cue  of  them  remained.  Plowever,  a  new  body  soon  ar- 
■entirely  cutrJved  from  Africa,  and  infested  the  sea  coasts  for  some 
time  longer.  A  war  also  ensued  between  Landulph 
and  the  Greeks  •,  which  concluded  disadvantageously 
for  the  former,  who  was  obliged  to  submit  to  the  empe¬ 
ror  of  Constantinople  in  943. 

In  961,  Otho  the  Great,  king  of  Germany,  invaded 
Italy  with  a  powerful  army  against  Berengarius  III. 
and,  marching  to  Rome,  received  the  imperial  crown 
from  the  hands  of  the  pope.  In  964,  he  erected  Ca¬ 
pua  into  a  principality,  received  homage  from  the 
other  princes  of  Lombardy,  and  formed  a  design  of  re¬ 
covering  Puglia  and  Calabria  from  the  Greeks.  But 
in  this  last  scheme  he  failed ;  and  after  various  hostili¬ 
ties  a  treaty  was  concluded,  and  the  young  princess 
Theophania  married  to  Otho’s  son,  afterwards  em¬ 
peror. 

All  this  time  the  Saracens  continued  their  Incursions; 
and  the  Greeks  had  gained  ground  so  much,  that  they 
were  now  In  possession  of  two-thirds  of  the  present 
kingdom  of  Naples  ;  but  in  the  year  1002  or  1003,  the 
Tlie  Nor-  Normans  first  began  to  be  remarkable  in  Italy.  They 
mans  first  had,  about  a  century  before,  embraced  Christianity,  and 
become  very  zealous  In  all  the  superstitions  which  were 
then  practised.  They  were  particularly  zealous  In  visi¬ 
ting  sacred  places,  especially  Rome,  and  the  holy  se¬ 
pulchre  at  Jerusalem  ;  and  being  naturally  of  a  Very 
martial  disposition,  they  forced  through  great  bodies  of 
Greeks  and  Saracens  who  opposed  their  passage.  A- 
bout  this  time  40,  or,  as  others  write,  100,  of  these 
Normans,  returning  from  Jerusalem  by  sea,  landed  at 
Salerno  in  the  habit  of  ijllgrims,  where  they  were  ho¬ 
nourably  received  by  Gualmarlus.  During  their  resi¬ 
dence  at  Salerno,  a  great  body  of  Saracens  landed,  and 
invested  the  city.  Gualmarlus,  not  being  in  a  condi¬ 
tion  to  oppose  the  invaders  by  force,  was  preparing  to 
pay  them  a  large  sum  of  money,  which  they  demanded 
when  the  Normans  proposed  to  attack  them;  and,  ha¬ 
ving  got  arms  and  horses  from  the  prince,  they  engaged 
the  infidels  with  such  fury  and  bravery,  that  they  en¬ 
tirely  defeated  them,  and  obliged  them  to  lly  to  tlieir 
ships.  By  this  complete  victory  Guaimarins  was  filled 
with  such  admli-ation  of  the  valour  of  these  strangers, 
that  he  entreated  them  to  remain  in  his  country;  offer¬ 
ing  them  lands,  and  the  most  honourable  employ¬ 
ments  ;  but  not  being  able  to  prevail  with  them  to  stay 
in  Italy,  or  even  accept  of  his  presents  ;  at  their  depar¬ 
ture  he  sent  some  ambassadofs  with  them  to  Normandy, 
in  vessels  loaded  with  exquisite  fruits,  rich  furniture  for 
horses,  &c.  in  order  to  allure  the  valiant  Normans  to 
leave  their  own  countryl  This  kind  invitation  encou¬ 
raged  a  Norman  chief,  named  Osmond  Drengot,  to  set¬ 
tle  in  Italy  about  the  year  1015  ;  having  killed  another 
lord  in  a  duel,  which  obliged  him  to  leave  his  own 
■country,  in  order  to  avoid  the  resentment  of  his  sove¬ 
reign,^  Robert  duke  of  Normandy.  In  the  mean  time, 
the  city  of  Bari  had  revolted  from  the  Greeks,  and 
-caosen  one  Mello  for  their  leader,  whose  wife  and 


children  happened  soon  after  to  fall  into  the  hands  of  Naples, 
their  enemies,  and  were  sent  prisoners  to  Constantinople. — J 
No  sooner,  therefore,  did  Mello  hear  of  the  arrival  of  < 
these  adventurers,  than  he  engaged  them  to'assist  him ; 
and  having  drawn  together  a  considerable  army,  defeat-  aefeat"thc 
ed  the  Greeks  ivith  great  slaughter,  and  obliged  them  Greeks, 
to  abandon  their  camp.  In  this  engagement  the  Nor¬ 
mans  distinguished  themselves  by  their  bravery  ;  and 
the  news  ot  their  success  soon  brought  irom  Norman¬ 
dy  an  innumerable  multitude  of  their  countrymen, 
with  their  wives  and  children.  By  this  reinforcement, 

Mello  gained  two  other  victories,  took  a  great  many 
towns,  and  obliged  the  Greeks  to  abandon  a  large 
territory;  but,  in  1019,  they  were  utterly  defeated,  ^ 
and  every  thing  recovered  by  the  Greeks.  The  Greek  but  are  at 
general,  Bajanus,  continued  to  go  on  with  such  sur- last  defeat- 
prising  success,  that  he  almost  entirely  re-established 
the  afiairs  of  his  countrymen  in  Italy,  and  made  a  dis¬ 
tinct  province  of  the  western  part  of  Puglia,  tvhich 
he  called  Cajmlanata,  and  which  to  this  day  retains  the 
name  ol  Cupitamita.  His  great  progress  at  last  alarm¬ 
ed  the  emperors  of  Germany  ;  and,  in  1027,  Pandul- 
phus  prince  ol  Capua  made  himself  master  of  Naples  ; 
but  was  obliged,  tliree  years  afterwards,  to  leave  it,  by 
the  Normans,  who  built  the  city  of  Aversa,  which 
was  now  erected  into  a  county.  In  consequence  of  this 
piece  of  good  fortune,  great  numbers  of  Norman  ad¬ 
venturers  migrated  Into  Italy;  among  whom  were  Wil¬ 
liam,  Drogo,  and  Umbert,  three  of  the  sons  of  Tancred 
duke  ot  Hautville ;  from  whose  posterity  those  princes 
were  descended,  who  first  conquered  the  island  of  Sicily 
from  the  Saracens,  and  formed  the  present  kingdom  of 
Naples. 

In  1040,  the  Greek  emperor  Michael  Palcologus, 
in  order  to  secure  the  aflectlon  of  his  fickle  subjects, 
undertook  the  conquest  of  Italy  from  the  Saracens, 
and  for  that  purpose  sent  a  general  named  Alichatl Ma- 
ntacus  into  Sicily.  This  commander,  hearing  of  the 
great  reputation  of  the  Normans,  sent  to  Guaimarius, 
prince  ol  Salerno,  entreating  him  to  grant  him  some  of 
those  warriors.  Ilis  request  was  most  willingly  heark¬ 
ened  to  by  the  prince  ol  Salerno,  who,  to  encourage 
the  Normans  to  engage  in  the  expedition,  promised 
them  some  additional  rewards  besides  the  emperor’s  pay. 

William,  Drogo,  and  Umbert,  accordingly  marched  20 
from  Salerno  with  300  of  their  countrymen  ;  and,  pas- The  Nor- 
sing  over  into  Sicily,  distinguished  themselves  most  re- 
markably  in  the  conquest  of  that  island.  Maniacus  ac- 
knowledged,  that  the  recovery  of  Messina  was  chiefly 
owing  to  their  valour ;  and  William  with  his  Normans 
gained  a  complete  victory  over  the  Saracens  before  Sy¬ 
racuse,  where  he  killed  the  governor  of  the  city  in 
single  combat.  Maniacus  made  himself  master  of  Sy¬ 
racuse,  and  almost  entirely  reduced  the  whole  island  ; 
but,  being  accused  ot  treason,  ivas  next  year  carried 
ju’Isoner  to  Constantinople.  Ills  successor  Doccanus, 
being  a  man  of  no  abilities,  quickly  lost  the  whole 
island  except  Messina,  and  treated  his  Norman  auxi¬ 
liaries  with  the  utmost  contempt.  He  would  not  al¬ 
low  them  any  share  ot  the  booty ;  and  even  caused  one 
Ardoin,  a  noble  Lombard,  and  associate  and  interpre¬ 
ter  of  the  Normans,  to  be  whipped  round  the  camp, 
because  he  refused  to  part  with  the  horse  of  a  Saracen 
whom  he  had  slain  in  single  combat.  The  consequences 
of  this  tyrannical  behaviour  were  very  fatal  to  tlie 
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Xaples.  Greeks.  Ai’iloin  soon  after  obtained  leave  to  return 
to  Italy  under  a  pretence  of  avow,  and  all  the  Normans 
embarked  at  night  along  with  him  j  but  instead  of  go¬ 
ing  to  Kome,  Ardoin  went  immediately  to  Aversa, 
where  he  ^persuaded  Count  Ralnulplius,  sovereign  of 
that  province,  to  join  witli  him  in  the  design  he  had 
formed  of  attacking  the  Greek  provinces  in  Italy, 
which  he  showed  him  would  he  an  easy  conquest,  as 
the  inhabitants  submitted  witli  great  reluctance  to  the 
Greeks,  and  the  provinces  were  at  that  time  almost  en¬ 
tirely  defenceless.  Kainulphus  approved  of  the  sclieme, 
and  raised  300  soldiers,  wdiom  he  sent  under  12  offi¬ 
cers  to  join  the  other  Normans  under  the  sons  of  Tan- 
cred  j  and  made  an  agreement  with  Ardoin,  that  the 
Their  con-  conquests  sliould  be  equally  divided  among  the  chief 
^uett  leaders.  Their  first  enterprise  was  the  reduction  of 
Melfis,  one  of  the  strongest  cities  in  Puglia,  which 
presently  surrendered  ;  and  they  increased  its  fortifica¬ 
tions  so  much,  that  it  thenceforth  became  impregnable. 
Soon  after  this  they  made  themselves  masters  of  Veno- 
sa,  Ascoli,  and  Lavello,  w'ith  very  little  opposition. 
Doceanus,  alarmed  with  the  rapidity  of  their  con¬ 
quests,  immediately  left  Sicilv,  and  marched  with  his 
army  into  Puglia,  where  he  attacked  the  invaders  near 
the  river  Oliviento  ;  but  after  a  fierce  engagement,  he 
was  obliged  to  retire  with  considerable  loss.  The 
Greeks  were  soon  after  defeated  a  second  time  at  Can¬ 
nae  •,  and  in  a  third  engagement,  which  happened  near 
the  river  Ofanto,  the  army  of  Doceanus  w’as  entirely 
routed,  and  he  himself  obliged  to  fly  to  Bari.  On 
this  bad  success  Doceanus  was  ordered  to  return  to 
bis  command  in  Sicily,  and  another  general  was  sent 
with  an  armv  into  Puglia.  This  new  commander, 
however,  had  no  better  success  than  his  predecessor  j 
for  his  army  was  entirely  defeated  in  an  engagement 
with  the  Normans,  and  he  himself  taken  prisoner.  A- 
tcnulphus,  brother  to  one  of  the  princes  of  Renevento 
on  whom  the  Normans  had  conferred  the  chief  com¬ 
mand,  set  at  libel  ty  the  captive  general  without  con¬ 
sulting  them,  on  receiving  from  him  a  considerable 
sum  of  money.  ith  this  the  Normans  were  so  much 
displeased  that  they  deprived  Atenulplius  of  his  com¬ 
mand,  and  bestowed  it  on  Argyrus  son  to  the  late 
Mello,  who  had  escaped  from  Constantinople,  and  now 
assumed  the  title  of  ditkc  and  prince  of  Italy.  Before 
this  time  also  Manlacus,  whom  wc  have  formerly  men¬ 
tioned,  had  returned  to  Italy  ^  and  to  strike  tlic  great¬ 
er  terror  Into  the  revolted  ci'ies,  had  executed  a  num¬ 
ber  of  people  ot  all  ages  and  sexes  with  great  inhuma¬ 
nity.  Soon  after  this  iManiacus  openly  rebclleil  against 
the  CJreek  emperor  Con-lanlinus,  and  pievailed  upon 
his  own  ai'iny  to  proclaim  him  ciujieror,  beginning 
hostilities  immediately  against  the  fireek  cities.  Ar¬ 
gyrus  at  the  same  time  took  Cliovenaz,z.o  and  besieged 
IVani,  and  soon  after  besieged  Manlacus  hiir.sclf  in 
Tarento  •,  but  he,  being  afraid  of  lulling  into  the 
hands  of  the  Normans,  lied  to  Otranto,  and  from  thence 
to  Bulg-aria,  where  being  entirely  defeated  by  one  of  the 
emperor’s  gem  rals,  he  was  taken  prisoner,  and  had  his 
bead  .truck  oil. 

The  Normans  Iiaving  now  conquered  the-  greatest 
part  of  Puglia,  jiroeeeded  to  make  a  divi-ion  of  their 
conquest,  ni  wliiih,  after  each  comm.andcr  had  get  his 
proper  share,  the  city  of  Melfis  was  left  common  to  all, 
and  appropriated  ad  a  place  for  assembling  to  consult 


about  the  most  Important  afl’airs  of  the  nation.  Argyrus  Naples, 
alone  was  neglected  in  this  division  j  hut,  he,  having' 
gained  the  favour  of  the  emperor  by  expelling  the  re¬ 
bel  Maniacus  from  Italy,  was  by  him  created  duke  of 
Bari,  on  purpose  to  check  the  power  of  the  Normans, 
with  the  title  oi pjrince  and  duke  of  Puglia.  I'he  Nor¬ 
mans,  however,  were  too  powerful  to  be  much  awed 
by  Argyrus,  and  behaved  with  great  insolence  to  the 
neighbouring  princes  j  but  as  they  could  not  be  expel¬ 
led  by  force,  and  were  confirmed  in  their  conquests  by 
Henry  II.  emperor  of  Germany  in  1047,  the  Greek 
emperor  attempted  to  get  rid  of  them,  by  sending  Ar¬ 
gyrus  with  large  sums  of  money  to  bribe  them  to  enter 
into  his  service  against  the  Persians.  But  they,  per¬ 
ceiving  the  snare,  replied  that  they  were  resolved  not 
to  leave  Italy  unless  they  were  expelled  by  force  :  upon 
which  Argyrus  made  use  of  the  same  money  in  bribing  aa 
the  Puglians  to  assassinate  these  invaders.  This  brought 
on  a  mJ-^sacre,  in  which  greater  numbers  oI  No™ans 
perished  than  had  fallen  in  all  the  late  wars.  Argyrus 
attempted  to  take  advantage  of  tlie  confusion  produced 
by  this  massacre,  but  was  defeated  j  after  which  he 
had  recourse  to  Pope  Leo,  beseeching  him  to  deliver 
Italy  from  these  cruel  tyrants  :  but  this  scheme  proved 
still  more  unsuccessful  than  the  others  had  been  j  for  the 
pope  himself  was  defeated  and  taken  prisoner  j  and,  in 
consequence  of  the  respect  showed  him  by  the  Normans,  They  are 
granted  them,  as  a  fief  of  the  holy  sec,  all  the  con-  confirmed 

quests  they  had  made  or  should  make  in  Calabria  and 
o-  ^  in  all  their 

r  1  •  1  XT  ,  conquests, 

boon  alter  this,  the  Norman  power  became  extreme¬ 
ly  formidable  5  the  famous  Robert  Guiscard  ascended 
the  throne  in  1056.  He  made  great  progress  in  the 
conquest  of  Calabria,  and  reduced  most  of  the  cities 
which  held  out  for  the  Greeks  in  these  parts.  About 
the  same  time  the  counts  of  Capua  were  expelled  from 
their  territory  ;  and  the  abbot  Desiderlus  mentions  his 
having  seen  the  children  of  Landulphus  V.  the  last 
count,  going  about  as  vagabonds,  and  begging  for 
their  support.-  The  pope  alarmed  by  these  conquests, 
excommunicated  the  Normans  in  wholesale,  pretending 
that  they  had  seized  some  of  the  territories  belonging 
to  the  church  ;  but  by  the  pretended  submission  of 
Robert,  he  not  only  was  persuaded  to  take  oil  the  sen¬ 
tence  of  excommunication,  but  to  invest  him  with  the 
provinces  of  Apulia,  Calabria,  and  Sicily.  After 
this,  he  continued  the  war  against  the  fueeks  with 
great  success.  In  1071,  in  conjunction  with  his  bro- ^ 
ther  linger,  he  conquned  the  island  of  Sicily,  and  q.jircd  b  ^ 
gave  the  investiture  of  the  whole  island  to  him  with  theKoljeit 
title  of  ro/zw/,  reserving  to  himself  onlv  the  half  of  l‘;v.  tluisvaii!.. 
Icrmo,  Messina,  and  the  valley  of  Dcniona.  The  like 
success  attended  his  arms  against  Safi  rno  in  JO74  j  but 
alter  this,  having  unadvisedly  taken  some  places  from 
the  po])0,  he  again  fell  under  the  sentence  of  excommu- 
ni'Cation  ;  yet  he  was  nconciled  to  him  in  loSo,  and 
received  a  second  time  the  investiture  of  all  his  domi¬ 
nions.  The  next  year  he  undertook  an  expedition 
against  tile  Cbceksj  and  thouiih  the  cmiieror  was  as¬ 
sisted  by  a  N  inetian  fleet,  Kobert  made  himsi  If  ma-tcr 
of  the  i'land  oi’  Coiiii,  reduced  Durav.zo,  atid  meat 
part  of  li  iin.inia  •,  iiisomiali  that  bv  the  success  of  his 
arms,  and  his  near  appioath  to  Consiaiitliiople,  he 
struck  an  universal  terror  among  the  Chirks.  Bui 
while  Kobert  was  thus  extending  his  conquests.  In  wiu'' 
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alarmed  by  tbe  news  of  a  formidable  rebellion  in  Italy, 
and  that  the  emperor  Henry  had  taken  the  city  of 
Rome,  and  closely  shut  up  the  pope  in  the  castle  of  St 
Angelo.  Robert,  therefore,  leatung  the  contmand  of 
the  army  to  his  son  Boemund,  returned  to  Italy,  where 
he  immediately  dispersed  the  rebels,  and  released  the 
pope,  while  his  son  gained  a  considerable  victory  over 
the  Greeks.  After  this  Robert  made  great  prepara¬ 
tions  for  another  expedition  into  Greece,  in  order  to 
second  his  son  Boemund.  Alexius  Comnenus,  who 
was  about  this  time  declared  emperor  by  the  Greek  ar¬ 
my,  being  assisted  by  the  Venetian  fleet,  endeavoured 
to  oppose  his  passage  j  but  was  entirely  defeated,  with 
the  loss  of  a  great  many  galleys.  But  a  final  stop  was 
now  put  to  his  enterprises  by  his  death,  which  hap¬ 
pened  in  the  island  of  Corfu  in  1085. 

Though  the  power  of  the  Normans  was  thus  tho¬ 
roughly  established  in  Italy  and  Sicily,  and  though 
the  prince  of  Benevento  was  in  1130  investe^iby  the 
pope  with  the  title  of  king  of  Sicily,  yet  by  reason  of 
tlie  civil  dissensions  which  took  place  among  themselves, 
and  the  general  confusion  which  reigned  in  Italy  in 
those  ages,  they  v/ere  obliged,  notwithstanding  all 
their  valour,  to  submit  to  the  emperor  in  1195.  By 
him  the  Sicilians  were  treated  with  so  great  cruelty, 
that  the  empress  Constantia  was  induced  to  conspire 
against  him  in  1197,  took  him  prisoner,  and  released 
him  only  on  condition  of  his  sending  off  his  army  im¬ 
mediately  for  the  Holy  Land.  This  was  complied  with  ; 
but  the  emperor  did  not  long  survive  the  reconciliation, 
being  poisoned,  as  was  supposed,  by  order  of  the  em¬ 
press. 

In  1254  pope  claimed  the  kingdom  as  a  fief 
devolved  on  the  church  in  consequence  of  a  sentence  of 
deposition  pronounced  against  King  Frederick  at  the 
council  of  Lyons  ;  and,  in  1263,  the  kingdom  was,  in 
consequence  of  this  right,  conferred  on  Charles  count 
of  Anjou.  After  much  contention  and  bloodshed,  the 
25  French  thus  became  masters  of  Sicily  and  Naples. 

insupportably  tyrannical  j  and 
masters  of  same  time  the  haughtiness  of  their  king  so  pro- 

Sicily  and  voked  the  pope,  that  he  resolved  to  humble  him. — 
Naples.  Charles  had  resolved  on  an  expedition  against  Constan¬ 
tinople  j  and  for  this  purpose  had  fitted  out  a  fleet  of 
100  galleys,  30  large  ships,  200  transports,  besides 
many  other  smaller  vessels,  on  board  of  which  he  in¬ 
tended  to  embark  10,000  horse,  and  a  numerous  ar¬ 
my  of  foot.  This  formidable  armament  greatly  alarm¬ 
ed  the  emperor  Michael  Paleologus  ;  for  which  reason 
he  entered  into  a  negotiation  with  John  dl  Procida,  a 
noble  Salernitan,  lord  of  the  isle  of  Procida  in  the  bay 
of  Naples,  who  had  formed  a  scheme  for  a  general  re¬ 
volt  in  the  island  of  Sicily.  John,  though  a  noble¬ 
man,  was  also  a  physician,  and  had  been  counsellor  to 
two  former  princes,  and  even  to  King  Charles  himself  j 
but  being  stripped  of  his  estate  by  the  king  under  pre¬ 
tence  of  treason,  and  his  wife  being  debauched  by  the 
French,  he  retired  to  Constantia  queen  of  Arragon, 
where  he  was  created  a  baron  of  the  kingdom  of  Va¬ 
lencia,  by  her  husband  King  Peter,  and  lord  of  Luxen, 
Benizzano,  and  Palma.  As  he  was  greatly  exasperat¬ 
ed  against  the  French,  he  employed  many  spies  both 
in  Puglia  and  Sicily  5  and  being  informed  that  the  Si¬ 
cilians  were  totally  disaffected  to  the  French,  he  came 
to  the  island  in  disguise,  and  concerted  a  plan  with  the 
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most  powerful  of  the  malecontents  for  a  revolution  in  jifapJej 
favour  of  Constantia,  though  she  derived  her  right  onlv  *  -  -  r 
as  being  the  daughter  ©f  a  former  usurper  named  Man¬ 
fred.  Procida  then  set  out  for  Constantinople,  where 
in  some  private  conferences  with  the  emperor,  he  per¬ 
suaded  him,  that  the  most  probable  means  of  defeating 
Charles’s  scheme  was  by  assisting  the  Spaniards  and 
Sicilian  malecontents  Paleologus  accoi'dingly  grant¬ 
ed  him  a  large  sum  of  money,  and  on  his  departure 
sent  one  of  his  secretaries  along  with  him,  w^ho,  land¬ 
ing  in  Sicily,  had  a  conference  with  the  chief  conspl- 
rators.  John,  having  received  letters  from  them,  dis¬ 
guised  himself  in  the  habit  of  a  Fi'anciscan,  and  went 
to  Suriano  in  the  neighbourhood  of  Rome.  As  he  well 
knew'  the  enmity  winch  subsisted  between  the  pope  and 
King  Charles,  he  disclosed  his  design  to  his  holiness  \ 
w’ho  readily  entered  'nlo  his  measures,  wrote  to  Peter 
to  hasten  his  armament,  promising  him  the  investiture 
of  the  island  as  soon  as  he  had  taken  possession  of  it  j 
and,  by  refusing  tbe  assistance  he  had  promised  to 
Charles,  obliged  liim  for  the  present  to  delay  his  ex¬ 
pedition  In  the  beginning  of  the  year  128c,  Procida 
returned  to  Arragon,  and  by  showing  the  letters  from 
the  pope  and  Sicilian  barons,  prevailed  on  Peter  to 
embark  In  his  design,  by  assuring  him  of  the  assistance 
of  Paleologus.  This  king  of  Arragon  accordingly  pre¬ 
pared  a  formidable  fleet  under  pretence  of  invading 
Africa,  and  is  even  said  to  have  received  20,000  du¬ 
cats  from  Charles,  in  order  to  assist  him  in  his  prepa¬ 
rations. 

But  while  John  went  on  thus  successfully  with  his 
scheme,  all  his  measures  were  in  danger  of  being  broke 
by  the  death  of  Pope  Nicholas.  The  new  pope,  Mar¬ 
tin  IV.  was  entirely  in  tbe  interest  of  Charles,  on  whom, 
in  1281,  he  conferred  the  senatorial  dignity  of  Rome. 

Procida,  how’ever,  still  resolved  to  prosecute  his  scheme; 
and,  leaving  Italy,  had  another  conference  rvith  the 
conspirators  In  Sicily  ;  after  which,  he  again  went  to 
Constantinople,  and  obtained  from  Paleologus  30,000 
ounces  of  gold,  with  which  he  immediately  returned 
to  Arragon.  The  deatli  of  Nicholas  had  damped  the 
ardour  of  Peter  ;  but,  being  urged  with  great  earnest¬ 
ness  by  John,  he  again  renewed  his  preparations ; 
which  alarmed  the  pope  and  the  king  of  France.  In 
consequence  of  this  they  sent  a  message  to  him,  desir¬ 
ing  to  know  against  what  Saracens  he  designed  to 
employ  his  armament.  In  thi-.  particular  Peter  refu¬ 
sed  to  satisfy  them ;  upon  which  they  earnestly  coun¬ 
selled  Charles  to  guard  against  an  invasion  :  but  he 
neglected  their  advice,  being  wholly  intent  on  his 
eastern  expedition,  and  encouraged  by  a  revolt  wdilch 
had  happened  in  Greece  ;  and  to  facilitate  his  expedi¬ 
tion,  he  'prevailed  on  the  pope  to  e.xcommunicate  the 
Greeks,  on  pretence  that  they  had  broken  some  of  the 
articles  of  union  concluded  at  the  council  of  Lyons  a 
few  years  before.  Peter  In  the  mean  time  continued 
his  preparations  with  great  diligence,  intending  to  put 
to  sea  the  following  summer.  Procida  had  returned 
Palermo,  to  wait  for  a  favourable  opportunity  of  put-  massacred, 
ting  his  design  in  execution,  which  was  soon  allorded 
him  by  the  French.  On  Easter  Monday,  March  30. 

1282,  the  chief  conspirators  had  assembled  at  Palermo  ; 
and,  after  dinner,  both  the  Palermitans  and  French 
went  in  a  grand  procession  to  the  church  of  Monreale, 
about  three  miles  without  the  city.  While  they  were 
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sporting  in  the  fields,  a  bride  happened  to  pass  by  with 
her  train,  ryho  being  observed  by  one  Drochettus,  a 
Frenchman,  he  ran  to  her,  and  began  to  use  her  in  a 
rude  manner,  under  pretence  of  searching  for  conceal¬ 
ed  arms.  A  young  Sicilian,  exasperated  at  this  af¬ 
front  stabbed  him  with  his  own  sword  j  and  a  tumult 
ensuing,  200  French  were  immediately  murdered.  The 
enraged  populace  then  ran  to  the  city,  crying  out, 
“  Let  the  French  die.  Let  the  French  die  and,  with¬ 
out  distinction  of  age  or  sex,  slaughtered  all  of  that  na¬ 
tion  they  could  find,  even  such  as  had  fled  to  the  churches. 
The  conspirators  then  left  Palermo,  and  excited  the  in¬ 
habitants  to  murder  the  French  all  over  the  island,  ex¬ 
cepting  in  Messina,  which  city  at  first  refused  to  be  con¬ 
cerned  in  the  revolt.  But,  being  invited  by  the  Paler¬ 
mitans  to  throw  off  the  French  yoke,  a  few  weeks  after, 
the  citizens  in  a  tumultous  manner  destroyed  some  of 
the  French  ;  and  pulling  down  the  arms  of  King  Charles, 
and  erecting  those  of  the  city,  chose  one  Baldwin  for 
their  governor,  who  saved  the  remaining  French  from 
the  fury  of  the  populace,  and  allowed  them  to  transport 
themselves,  with  their  wives  and  children  to  Italv. 
Eight  thousand  persons  are  said  to  have  been  murdered 
on  this  occasion. 

Immediately  after  this  massacre,  the  Sicilians  offered 
tlieir  allegiance  to  the  king  of  Arragon  ;  who  accepted 
of  the  invitation,  and  landed  with  his  forces  at  Trapani. 
From  thence  he  went  to  Palermo,  where  he  was  crown¬ 
ed  king  of  Sicily  with  great  solemnity,  and  Charles  left 
the  island  with  precipitation.  The  day  after  he  landed 
his  army  in  Italy,  the  Arragonian  fleet  arrived,  took 
29  of  his  giUleys,  and  the  next  day  burnt  80  transports 
in  presence  of  his  army.  Soon  after  this  Charles  sent 
an  embassy  to  Peter,  accusing  him  of  perfidy,  in  invading 
his  dominions  in  time  of  peace  j  and,  accordinglo  some, 
challenged  him  at  the  same  time  to  decide  the  matter 
by  single  combat.  Others  say  that  the  challenge  was 
given  by  Peter.  Certain  it  is,  however,  that  a  chal¬ 
lenge  was  given,  and  to  appearance  accepted  :  but  Pe¬ 
ter  determined  to  employ  much  more  effectual  means  in 
support  of  his  pretensions  than  trusting  to  a  duel ;  and 
therefore  pushed  on  his  operations  most  vigorously, 
while  his  adversai^  trifled  away  his  time :  and  thus  he 
at  last  became  master  of  the  contested  kingdom  ;  which, 
however,  he  did  not  long  enjoy,  dying  about  the  end 
of  the  year  i  285. 

By  his  will^  Peter  left  the  kingdom  of  Arragon  to 
his  eldest  son  Alphonsus,  and  Sicily  to  Don  James 
his  other  son,  who  was  also  to  succeed  to  the  kingdom 
of  Arragon  in  case  Alphonsus  should  die  without  male 
issue.  Accordingly,  ])on  James  was  solemnlv  crown¬ 
ed  at  Palermo  the  2d  of  February  1286.  In  1295, 
however,  he  deserted  them,  and  tamely  resigned  up  his 
right  to  Charles,  son  to  him  above  mentioned.  In  a 
manner  perbaps  unparalleled.  On  his  resignation  the 
Sicilians  conferred  the  crown  upon  his  brother  Don 
Frederic  :  after  which  the  war  continued  with  great 
violence  till  the  year  when  a  peace  was  concluded, 

and  the  kingdoms  ol  Naples  and  Sicily  formally  dis¬ 
joined  ;  Frederic  being  allowed  to  keep  the  latter,  under 
the  name  o[  Trinacria  ;  and  Charles  being  confirmed 
in  the  possession  of  the  former,  which  he  quietly  enjoy¬ 
ed  till  his  death  In  13C9. 

Naples  continued  to  be  governed  by  its  own  kings 
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till  the  beginning  of  the  16th  century,  when  the  kings 
of  France  and  Spain  contended  for  the  sovereignty  of 
this  country.  Frederic,  at  that  time  king  of  Naples, 
resigned  the  sovereignty  to  Louis  XII.  on  being  created 
duke  of  Anjou,  and  receiving  au  annual  pension  of 
30,000  ducats.  But,  in  1504,  the  French  were  entire¬ 
ly  defeated  by  the  Spaniards,  and  obliged  to  evacuate 
the  kingdom  j  and  the  followlirg  year  Louis  renoun¬ 
ced  all  pretensions  to  the  crown,  which  from  this,  time 
hath  remained  almost  constantly  in  the  hands  of  the 
Spaniards. 

The  government  of  the  Spaniards  proved  no  less  op¬ 
pressive  to  the  Neapolitans  than  that  of  others  had  been. 
The  kings  of  Spain  set  no  bounds  to  their  exactions, 
and  of  consequence  the  people  were  loaded  with  all 
manner  of  taxes  j  even  the  most  indispensable  neceesa- 
ries  of  life  not  being  exempted.  In  1647,  a  new  tax 
w'as  laid  on  fruit ;  which  the  peojile  looked  upon  as 
the  most  grievous  oppression,  the  chief  part  of  their 
subsistence,  during  the  summer  months,  being  fruit, 
xvhich  in  the  kingdom  of  Naples  is  very  plentiful  and 
delicious.  The  edict  for  collecting  the  new  duty  was 
no  sooner  published,  than  the  people  began  to  murmur 
in  a  tumultuous  manner  ;  and  when  the  viceroy  came 
abroad,  they  surrounded  his  coach,  bawling  out  to 
have  their  grievances  redressed.  They  were  encoura¬ 
ged  in  their  sedition,  by  the  news  that  the  citizens  of 
Palermo  had  actually  revolted  on  account  of  the  im¬ 
position  of  new  duties.  The  viceroy,  therefore,  appre¬ 
hensive  of  greater  disorders,  began  to  think  of  taking 
ofl’  the  tax  j  but  those  who  farmed  the  tax  having  brib¬ 
ed  some  of  his  favourites,  he  was  by  their  means  per¬ 
suaded  not  to  abolish  It.  The  indignatifen  of  the  people, 
who  had  suspected  his  intention,  was  now  greatly  in¬ 
creased,  especially  as  they  were  privately  excited  bj'  se¬ 
veral  malecontents.  The  farmers  of  the  revenue,  and 
all  those  concerned  in  raising  the  taxes  had  incurred  the 
hatred  and  detestation  of  the  peopl  •  particularly  of 
'i'ommaso  Anicllo,  commonly  called  Alassarticllo  of 
Amaji,  a  fisherman,  whose  vile,  having  been  discover¬ 
ed  in  smuggling  a  small  ifuantity  of  meal,  w  as  imprison¬ 
ed,  and  condemned  to  pay  a  fine  of  100  ducats. 

Massaniello,  a  few  years  before  had  come  to  Naples 
from  Amalfi,  where  his  father  had  been  a  fisherman. 
At  this  time  he  was  about  24  years  of  age,  and  the 
father  of  four  children.  He  was  of  a  middle  stature, 
and  an  agreeable  aspect  ;  was  distinguished  for  his  bold¬ 
ness,  activity,  and  integritv  ;  and  had  a  great  Influence 
with  his  companions,  by  whom  he  was  beloved  and 
-  esteemed.  As  he  was  obliged  even  to  sell  his  furniture, 
to  j)ay  the  heavy  fine,  he  had  conceived  an  implacable 
hatred  against  the  farmers  of  the  taxes,  and  was  also 
moved  with  compassion  for  the  miserable  state  of  the 
city  and  kingdom.  He  therefore  formed  a  design, 
with  some  of  his  companions,  to  raise  a  tumult  in  the 
market  place  on  the  festival-day  of  the  Carruelites, 
usually  celebrated  about  the  middle  of  July,  when  bc- 
tv/een  500  and  6oo  youths  entertain  the  people  by  a 
mock  fight  ;  one  half  of  them,  in  the  character  of 
Turks,  defending  a  wooden  castle,  which  is  attacked 
and  stormed  by  the  other  half  in  the  character  of 
Christians.  Massaniello  being  appointed  captain  of 
one  of  these  parties,  and  one  Pione,  who  was  privy  to 
his  design,  commanding  thi-  other,  for  several  wnks 
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Naples,  before  the  festival  they  were  very  diligent  in  reviewing 
and  training  their  followers,  who  were  armed  w'ith 
sticks  and  reeds  ;  but  a  small  and  unforeseen  accident 
tempted  them  to  begin  their  enterprise  without  waiting 
for  the  festival. 

On  the  7th  of  July  a  dispute  happening  in  the  mar¬ 
ket-place  betwixt  the  tax-gatherers  and  some  garden¬ 
ers  of  Pozzuolo  who  had  brought  some  figs  into-  the 
city,  whether  the  buyer  or  seller  should  pay  the  du¬ 
ty  ;  after  the  tumult  had  continued  several  hours,  Mas- 
saniello,  wlio  was  present  with  his  company,  excited 
the  mob  to  pillage  the  office  built  in  the  market  for 
receiving  the  duty,  and  to  drive  away  the  officers 
with  stones.  The  elect  of  the  people,  who,  by  decid¬ 
ing  against  the  gardeners,  had  Increased  the  tumult, 
ran  to  the  palace,  and  informed  the  viceroy,  who  most 
imprudently  neglected  all  means  of  putting  a  stop  to 
the  commotion.  Massaniello,  in  the  mean  time,  being 
joined  by  great  numbers  of  people,  ordered  his  young 
troop  to  set  fire  to  all  the  offices  for  the  taxes  through 
the  city  j  which  command  being  executed  with  de¬ 
spatch,  he  then  conducted  them  directly  to  the  palace, 
where  the  viceroy,  instead  of  ordering  his  Spanish  and 
German  guards  to  disperse  them,  encouraged  their  in¬ 
solence  by  timidly  granting  their  demands.  As  they 
rushed  into  the  palace  in  a  lurious  manner,  he  escaped 
by  a  private  door,  and  endeavoured  to  save  himself  in 
Castel  del  Ovo  ;  but  being  overtaken  by  the  rioters  in 
the  streets,  he  was  trampled  upon  by  them,  and  pulled 
by  the  hair  and  whiskers.  However,  by  throwing  some 
handfuls  of  gold  among  them,  he  again  escaped,  and 
took  sanctuary  in  a  convent  ol  Minims,  wliere,  being 
joined  by  the  archbishop  of  Naples,  Cardinal  Filoma- 
rini,  and  several  nobles,  by  their  advice  he  signed  a  bll- 
let,  by  which  he  abolished  all  taxes  upon  provisions. 
As  a  means  to  quell  the  tumult,  he  likewise  desired 
the  cardinal  to  offer  Massaniello  a  pension  of  2400 
crowns,  who  generously  rejected  the  bribe  ;  and  declar¬ 
ed,  that  if  the  viceroy  wmuld  keep  his  word,  he  would 
find  them  obedient  subjects. 

It  was  now  expected  that  the  tumult  would  cease; 
but  Massaniello,  upon  his  return  to  the  market-place, 
being  joined  by  several  malecontcnts,  among  whom 
rvere  Genulno  and  one  Peronne,  who  had  formerly 
been  a  captain  of  the  Sbirri,  he  was  advised  by  them 
to  order  the  houses  of  those  concerned  in  raising  the 
tax  to  he  burned  ;  which  were  accordingly  in  a  few  days 
reduced  to  ashes,  with  all  their  rich  furniture.  Massa¬ 
niello  being  now  absolute  master  of  the  whole  elty, 
and  being  joined  by  great  numbers  of  people  of  despe¬ 
rate  fortunes,  he  required  the  viceroy,  who  had  retir¬ 
ed  to  the  Castel  Nuovo,  to  abolish  all  the  taxes,  and  to 
deliver  up  the  writ  of  exemption  granted  by  Charles  V. 

\  This  new  demand  greatly  embarrassed  the  viceroy  ; 

but  to  appease  the  people,  he  drew  up  a  false  deed  In 
letters  of  gold,  and  sent  it  to  them  by  their  favourite 
the  duke  ot  Matalone,  who  had  before  been  in  con¬ 
finement.  The  fraud,  however,  being  discovered,  the 
duke  was  pulled  from  his  horse  and  maltreated  by  the 
mob,  and  at  length  committed  as  a  prisoner  to  Peronne. 
1  his  accident,  to  the  great  joy  of  the  viceroy,  enraged 
the  people  against  the  nobility,  several  of  whom  they 
killed,  burnt  the  houses  of  others,  and  threatened  to 
extirpate  them  all.  Massaniello,  in  the  mean  time,  tat- 
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tered  and  half  naked  commanded  his  followers,  who  KapK-s, 
were  now  well  armed,  and  reckoned  about  ico,ooo 
men,  with  a  most  absolute  sway.  He  ate  and  slept 
little,  gave  his  orders  with  great  precision  and  judge¬ 
ment,  appeared  full  of  moderation,  without  ambition 
and  interested  views.  But  the  duke  of  Rlatalone  hav¬ 
ing  procured  his  liberty  by  bribing  Peronne,  the  viceroy 
imitated  his  example,  and  secretly  corrupted  Genuino 
to  betray  his  chief.  A  conspiracy  was  accordingly 
formed  against  Massaniello  by  Matalone  and  Peronne  ; 
the  duke,  who  was  equally  exasperated  against  the  vice¬ 
roy,  proposing,  that  after  his  death  his  brother  D. 

Joseph  should  head  the  rel)els. 

Massaniello  in  the-  mean  time,  by  means  of  the  car¬ 
dinal  archbishop,  was  negotiating  a  general  peace  and 
accommodation ;  but  while  both  parties  were  assem¬ 
bling  in  the  convent  of  the  Carmelites,  the  banditti 
hired  by  Matalone  made  an  unsuccessful  attempt  upon 
Massaniello’s  life.  His  followers  immediately  killed 
150  ot  them.  Peronne  and  D.  Joseph  being  discovered 
to  be  concei  ned  in  the  conspiracy,  were  likewise  put 
to  death,  and  the  duke  with  great  difficulty  escaped. 
Massaniello  by  this  conspiracy  was  rendered  more  sus¬ 
picious  and  severe.  He  began  to  abuse  his  power  by 
putting  several  persons  to  death  upon  slight  pretences  ^ 
and,  to  force  the  viceroy  to  an  accommodation,  he  cut 
off  all  communication  with  the  castles,  which  were  un¬ 
provided  with  provision  and  ammunition. — Tlie  vice¬ 
roy  likewise  being  afraid  lest  the  French  should  take 
advantage  of  the  commotion,  earnestly  desired  to  agree 
to  a  treaty;  whicli  was  accordingly  concluded  on 
fifth  day  of  the  insurrection,  by  the  mediation  of  the  pgaduded 
archbishop.  By  the  treaty  it  was  stipulated,  that  all  between 
duties  imposed  since  the  time  of  Charles  ^  .  should  be  Massaniel. 
abolished  ;  that  the  writ  of  exemption  granted  by  that'®. 
emperor  should  be  delivered  to  the  people  ;  that  for  the 
future  no  new  taxes  should  be  imposed  ;  that  the  vote 
of  the  elect  of  the  people  should  he  equal  to  the  votes 
of  the  nobility  ;  than  an  act  of  oblivion  should  be  grant¬ 
ed  for  all  that  was  past ;  and  that  the  people  should 
continue  in  arms  under  Massaniello  till  the  ratification 
of  the  treaty  by  the  king. 

By  this  treaty,  no  less  than  10,000  persons  who 
fattened  upon  the  blood  of  the  public  were  ruined.— 

The  people,  when  it  was  solemnly  published,  manifest¬ 
ed  an  extreme  joy,  believing  they  had  now  recovered 
all  their  ancient  rights  and  privileges.  IMassaniello,  at 
the  ilesire  of  the  viceroy,  went  to  the  palace  to  visit 
him,  accompanied  by  the  archbishop,  who  was  obli¬ 
ged  to  threaten  him  with  excommunication,  before 
he  would  consent  to  lay  aside  his  rags  and  assume  a 
magnificent  dress.  He  was  received  by  the  duke  with 
the  greatest  demonstrations  of  respect  and  friendship, 
while  tlie  duchess  entertained  his  wife,  and  presented 
her  with  a  robe  of  cloth  of  silver,  and  some  jewels. — 

The  viceroy,  to  preserve  some  shadow  of  authority,  jviatfanieJ- 
appointed  him  captain-general;  and  at  his  departure  lo  appoint- 
made  him  a  present  of  a  golden  chain  of  great  value,  ed  captain- 
which  with  great  difficulty  he  was  prevailed  upon 
accept ;  but  yielded  .at  length  to  the  entreaties  of  the 
cardinal.  Next  day,  in  consequence  of  the  commission 
granted  him  by  the  viceroy,  he  began  to  exercise  all 
the  functions  of  sovereign  authority  ;  and  having  caused 
a  scaffold  to  be  erected  in  one  ‘of  the  streets,  and  se¬ 
veral 
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Vaples.  veral  gibbets,  he  judged  all  crimes,  ^vllether  civil  or 
— --V— ^  military,  in  the  last  resort  j  and  ordered  the  guilty  to 
be  immediately  put  to  death,  ivhich  was  the  punishment 
he  assigned  to  all  oft’ences.  Though  he  neglected  all 
forms  of  law,  and  even  frequently  judged  by  physiog¬ 
nomy,  yet  he  is  said  not  to  have  overlooked  any  crimi¬ 
nal,  or  punished  any  innocent  person. 

His  grandeur  and  prosperity  were  of  very  short  con¬ 
tinuance  j  for  his  mind  becoming  distracted  and  deliri¬ 
ous  for  two  or  three  days,  he  committed  a  great  many 
2^^  mad  and  extravagant  actions  j  and  on  the  i8th  of  July 
[j  assassi-  he  was  assassinated  with  the  consent  of  the  viceroy, 
aated.  The  tumult  did  not  end  with  the  death  of  Massa- 

nlello :  on  the  contrary,  the  people  now  expelled  the 
Spaniards  from  most  of  the  cities  throughout  the  king¬ 
dom;-  and  this  general  insurrection  being  the  subject 
of  discourse  at  Kome,  the  duke  of  Guise,  who  happen¬ 
ed  then  to  be  at  the  pope’s  court,  took  the  opportu¬ 
nity,  at  the  instigation  of  his  holiness,  to  offer  his  ser¬ 
vice  to  the  Neapolitans  against  the  Spaniai'ds.  The 
duke  was  prompted  by  his  ambition  to  engage  in  this 
enterprise,  especially  as  he  himself  had  some  distant 
pretensions  to  the  crown.  The  Spaniards  in  the  mean 
time  made  a  vigorous  attack  on  the  city  ;  but  were  re¬ 
pulsed  by  the  people,  who  now  formally  renounced 
their  allegiance  to  them.  In  a  short  time,  however, 
their  city  being  surprised  by  the  new  viceroy,  the 
count  d’Oniate,  and  the  duke  of  Guise  himself  taken 
rbe  people  prisoner,  the  people  returned  to  their  allegiance;  and 
return  to  thus  all  the  attempts  of  the  French  on  Naples  were 
ihcir  alle-  frustrated.  From  that  time  the  Spaniards  continued  in 
glance.  peaceable  possession  of  the  kingdom  till  the  year  J707, 
when  It  was  taken  from  them  by  Prince  Eugene.  It 
was  formally  ceded  to  the  emperor  by  the  treaty  of 
Kasladt  in  1713  ;  but  was  recovered  by  the  Spaniards 
in  1734,  and  a  branch  of  the  family  of  Spain  has  reign¬ 
ed  there  since  that  time.  For  a  particular  account  of 
these  revolutions,  see  the  articles  Spain  and  Sicily. 

Naples,  like  the  other  states  of  Europe,  has  experi¬ 
enced  many  revolutions  within  the  .last  thirty  years. 
She  took  part  in  the  alliance  against  France  in  1793, 
but  was  little  affected  by  the  war  till  1796,  when  the 
progress  of  the  French  arms  in  Italy  induced  lier  to 
conclude  a  peace.  The  continual  encroachments  of  the 
French,  however,  made  her  take  up  arms  again  in  con¬ 
cert  witli  Austria  in  1798;  but  her  forces  commanded 
by  General  Mack  sustained  repeated  defeats,  and  the 
French  gained  possession  of  the  capital.  Tlie  king  re¬ 
tired  to  Palermo  in  Sicily  in  December  1798,  till  the 
successes  of  Suwarrow  comjielled  the  French  to  with¬ 
draw  their  troops,  after  which  he  re-entered  his  capital 
in  1799.  After  the  treaty  of  Luneville,  Naples  ob¬ 
tained  peace  from  France  on  the  condition  of  giving 
up  the  port  of  Otranto  In  1 806  the  king  admitted 
some  British  and  Russian  troops  into  his  dominions, 
and  this  was  made  a  pretext  by  lionaparte  for  de¬ 
throning  him.  The  kingdom  of  Naples  was  given  to 
Joseph  Ronapartc,  who  retained  it  till  he  was  promot¬ 
ed  to  the  crown  of  Sjiaiii  in  i8o8,  when  Naples  was 
given  to  .Toachim  Murat.  From  this  period  Naples 
followed  the  fortunes  of  France,  and  lurnishi-d  men  and 
money  for  her  wars.  After  the  dl.-.a-iters  of  the  Russian 
campaign,  Murat  who  had  received  some  insults  from 
Ronaparte  shook  off  his  authorilJT  entering  Into 
terms  with  the  allies  obtained  a  recognition  of  his  in- 


N  A  P 

dependence.  In  the  beginning  of  1814  he  assisted  the  Kajiios. 
Austrians  in  overthrowing  the  French  viceroy  in  s— _ 
Italy  ;  but  repenting  of  this  course,  or  distrusting  the 
Intentions  of  the  allies,  he  declared  for  Bonaparte 
when  the  latter  returned  to  France  in  1815.  Fortune 
however  did  not  favour  him ;  he  was  defeated,  and 
fled  to  France  in  May  1815.  In  a  fit  of  rash  enthusiasm 
he  set  out  with  a  small  band  of  400  adventurers,  land¬ 
ed  in  Naples  in  October,  but  Instead  of  meeting  with 
suppcit  was  immediately  taken. and  executed.  Since 
that  time  Ferdinand  I\  .  has  had  peaceable  possession 
of  the  kingdom.  35 

The  climate  of  Naples  is  extremely  hot,  especially  ^hniate. 
In  July,  August,  and  September.  In  winter  there  is 
seldom  any  ice  or  snotv,  except  on  the  mountains. —  Naples. 
On  account  of  Its  fertility,  it  is  justly  termed  an. 
earthly  paradise  ;  for  it  abounds  with  all  sorts  of  grain, 
the  finest  fruit  and  garden  productions  of  every  kind, 
with  nee,  flax,  oil,  and  wine,  in  the  greatest  plenty 
and  perfection.  It  aflords  also  safiVon,  manna,  alum, 
vitriol,  sulphur,  rock  crystal,  marble,  and  several  sorts 
of  minerals,  together  with  fine  wool,  and  silk.  The 
horses  of  this  country  are  famous,  and  the  flocks  and 
herds  very  numerous.  Besides  these  products,  of  which 
a  considerable  part  is  exported,  there  are  manufactures 
of  snuft,  soap,  and  glass  ware.  Waistcoats,  caps,  stock¬ 
ings,  and  gloves,  are  also  made  of  the  hair  or  fila¬ 
ments  of  a  shell  fish,  which  are  warmer  than  those  of 
wool,  and  of  a  beautiful  glossy  green.  In  this  king¬ 
dom  likewise  is  found  that  called  the  Phrygian  stone^ 
or  pietra  fungifera,  which,  being  laid  in  a  damp  shady 
place,  will  yield  mushrooms,  sometimes  of  a  very  large 
size,  especially  if  the  stone  is  sprinkled  with  hot  water. 

See  Agaricus. 

As  to  the  mountains  of  this  country,  the  principal 
are  the  Apennines,  rvlilch  traverse  it  from  south  to 
north  ;  and  Mount  Vesuvius,  which,  as  is  well  known, 
is  a  noted  volcano,  five  Italian  miles  from  Naples.  The 
side  of  this  mountain  next  the  sea  yields  wine,  particu¬ 
larly  the  two  famed  wines  called  Vino  Greco  and  La- 
chrymee  Christi.  One  of  the  greatest  inconveniences 
to  which  this  kingdom  is  exposed  Is  earthquakes,  which 
the  eruptions  of  Mount  Vesuvius  contribute,  in  some 
measure,  to  prevent.  Another  inconveniency,  which, 
however,  is  common  to  it  witli  other  hot  countries,  is 
the  great  number  of  reptiles  and  insects,  of  which  some 
are  very  poisonous.  37 

With  respect  to  religion,  it  is  on  a  very  bad  foot- 
ing  here.  The  number  of  convents  and  monasteries 
is  astonishing.  It  is  said,  the  clergy  and  convents 
possess  two  thirds  of  the  whole  kingdom  :  nay,  some 
maintain,  that  were  the  kingdom  divided  into  five 
parts,  four  would  be  found  in  the  liands  of  the  church. 
Notwithstanding  this  power  and  influence  of  the  clergy, 
they  have  not  been  able  hilherto  to  get  the  inquisition 
established  here.  In  the  year  1731,  measures  were 
taken  for  lessening  the  number  of  convents;  and  lately 
the  Older  of  Jesuits  hath  been  supjiressed.  'I'he  papal 
bulls  cannot  be  made  public  without  the  king’s  per¬ 
mission;  nor  are  Protestants  compelled  to  kneel  in  the 
churches,  or  at  meeting  the  host;  and  in  Lent  they 
can  very  easily  procure  flesh  meat.  In  the  year  1740, 
the  Jews  were  allowed  to  settle  in  the  kingdom  during 
the  term  of  ;o  years,  and  several  privileges  were  grant¬ 
ed  them  during  that  period  ;  at  the  e.xpiratiou  of  whic  h, 
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the  grant  was  supposed  to  be  renewed,  unless  they  were 
expressly  ordered  to  quit  the  country. 

The  king  of  Naples,  or  of  the  two  Sicilies,  is  an 
hereditary  monarch.  The  high  colleges  are,  the  coun¬ 
cil  of  state,  the  privy  council,  the  treasury,  the  Sicily 
council,  the  council  of  war,  &c.  This  kingdom  is  a 
papal  fief  j  and  the  king,  in  acknowledgment  of  the 
pope’s  feudal  right,  sends  him  every  year  a  white  pal- 
fry,  and  a  purse  of  6000  ducats.  The  title  of  the 
king’s  eldest  son  is  pi'ince  of  Calabria.  The  number 
both  of  the  high  and  low  nobility  in  the  kingdom  of 
Naples  is  very  great.  “  I  am  assured  (says  Dr  Slooi'e*) 
‘^that  the  king  of  Naples  counts  among  his  subjects 
100  persons  with  the  title  of  prince,  and  a  still  greater 
with  that  of  duke.  Six  or  seven  of  these  have  estates 
which  produce  from  10  to  12  or  1 3,000!.  a-year  j  a 
considerable  number  have  fortunes  of  about  half  that 
value;  and  the  annual  revenue  of  many  is  not  above 
loool.  or  2000I.  The  inferior  orders  of  the  nobility 
are  much  poorer.  Many  counts  and  marquisses  have 
not  above  300I.  or  400I.  a-year  of  paternal  estate  ; 
many  have  still  less  ;  and  not  a  few  enjoy  the  title  with¬ 
out  any  estate  whatever.  These  nobles,  however,  are 
excessively  fond  of  splendour  and  show,  which  appears 
in  the  brilliancy  of  their  equipages,  the  number  of 
their  attendants,  the  richness  of  their  dress,  and  the 
grandeur  of  their  titles.  The  finest  carriages  aie 
painted,  gilt,  varnished,  and  lined,  in  a  richer  and 
more  beautiful  manner  than  has  yet  become  fashionable 
either  in  England  or  in  France.  They  are  often  di  awn 
by  six  and  sometimes  by  eight  horses.  Before  the 
carriage,  it  is  the  mode  to  have  two  running  footmen, 
and  behind  three  or  four  servants  in  the  richest  liveries. 
The  ladies  and  gentlemen  witliln  the  coaches  glitter  in 
all  the  brilliancy  of  lace,  embroidery,  and  jewels. — 
This  finery  is  not  confined  to  the  persons  within  and 
without  the  coaches ;  it  is  extended  to  the  horses, 
whose  heads,  manes,  and  tails,  are  ornamented  with  the 
rarest  plumage,  and  set  off  with  ribbons  and  artificial 
flowers.” 

The  population  of  Naples  in  1769  was  3,953,098  ; 
in  1783  it  was  4,675,376,  including  45,525  secular 
priests,  24,694  religious  of  the  male  sex,  and  20,973 
of  the  female.  (Mentelle  et  Malte  Brim.). 

In  the  kingdom  of  Naples,  the  hereditary  jurisdic¬ 
tion  of  the  nobles  over  their  vassals  subsists  in  the  full 
rigour  of  the  feudal  government.  The  peasants  there¬ 
fore  are  poor;  and  it  depends  entirely  on  the  personal 
character  of  the  master,  whether  their  poverty  be  not 
the  least  of  their  grievances.  As  this  power  is  too 
often  abused,  the  importance  of  the  nobility  depends 
in  a  great  measure  on  the  favour  of  the  king,  who, 
under  pretence  of  any  offence,  can  confine  them  to 
their  estates,  or  imprison  them  at  pleasure.  Unless 
this  pnnee  were  so  very  impolitic  as  to  disgust  all  the 
nobility  at  once,  and  so  unite  tbe  whole  body  against 
him,  he  has  little»to  fear  from  their  resentment.  Even 
in  case  of  such  an  union,  as  the  nobles  have  lost  tbe  af¬ 
fection  of  tlieir  vassals,  what  could  they  do  in  oppo.si- 
tlon  to  a  standing  army  of  30,000  men,  entirely  devoted 
to  the  crown?  The  government  of  Naples,  therefore, 
is  in  tact  a  despotic  monarchy,  though  something  like 
the  form  of  a  feudal  constitution  in  its  ancient  purity 
is  still  kept  up  by  the  biennial  summons  of  the  general 
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assembly.  This  convention,  tvbich  consists  of  the  no-  Kajiles. 
bility  and  commons,  is  called  together  every  two  years,  >— 
to  deliberate  on  the  customary  free  gi/t  to  the  crown. 

The  inhabitants  of  this  country  have  at  all  times 
borne  but  an  indifferent  char  acter  among  otlier  nations. 

“  From  the  few  hints  dropped  by  the  classic  authors, 
we  collect  that  the  ancient  Neapolitans  were  a  race  of 
epicures,  of  a  soft  indolent  turn,  averse  from  martial  ex¬ 
ercises,  passionately  fond  of  theatrical  amusements  and 
music,  expert  in  all  the  refined  arts  that  administer  to 
the  caprices  of  luxury,  extravagant  in  their  expr  essions 
and  gestures,  and  dupes  to  various  sorts  of  superstition. 

]f  we  make  allowance  for  a  quantity  of  northern  blood 
Avhich  has  joined  the  original  Grecian  stream,  and  im¬ 
parted  a  roughness  not  yet  worn  off  by  the  mildness  of 
the  climate,  we  shall  find  the  modern  Neapolitans  very 
like  the  ancient. — Frovisions  being  here  plentiful  and 
cheap,  the  lower  class  of  people  work  but  little.  Their 
delight  is  to  bask  in  the  sun,  and  do  nothing.  Persorrs 
of  a  middle  rank  frequent  places  of  public  resort;  and 
ver  y  few'  of  any  rank  attend  to  their  proper  business, 
w'llh  the  zeal  and  activity  we  are  wont  to  meet  with  in 
the  professional  men  of  colder  Countries.  Gluttony  is 
a  predominant  vice,  while  instances  of  ebrlety  are  com¬ 
paratively  rare.  In  the  female  se.x,  the  passion  for 
finery  is  almost  super-lor  to  every  other  ;  and,  though 
chastity  is  not  the  characteristic  virtue  of  the  country,  Mr 
Swinburne  doubts  *  whether  a  Neapolitan  w'oman  would  *  Trmxfs 
not  nine  times  out  of  ten  juefer  a  pr-esent  to  a  lover. 

That  fur’lous  jealousy  for  which  the  nation  was  once  so^*^*^*'*‘ 
remarkable,  is  noiv  greatly  abated.  The  breach  of  the 
conjugal  voiv  sometimes  occasions  quarrels  and  assassi¬ 
nations  among  people  of  an  Inferior  station  ;  and  in  tlie 
metropolis,  assassinations  are  often  perpetrated  from 
much  less  cogent  motives.  Of  these  vices,  many  are 
doubtless  owing  to  that  slavery  and  oppression  under 
which  they  groan,  and  to  a  radical  delect  in  the  admi¬ 
nistration  of  justice,  though  the  kingdom  is  divided  in¬ 
to  1 2  provinces  or  jurisdictions. 

Naples,  anciently  I’arthciwpc,  afterwards  Ncapolis-, 
the  capital  of  tb.c  kingdom  of  that  name  in  Italy,  lies 
in  the  province  called  Terra  de  Lavora,  which  is  the 
richest  and  best  Inhabited  of  the  whole  kingdom,  and 
comprehends  a  part  of  the  ancient  Campania  Felix 
or  the  Happy.  'I  bis  city  is  fabled  to  owe  its  founda¬ 
tion  to  a  Syren,  and  to  have  received  its  ancient  name 
from  its  supernatural  foundress.  Whatever  be  its  ori¬ 
gin,  it  is  the  first  for  neatness,  and  the  second  for  ex¬ 
tent,  of  all  tbe  cities  in  Italy.  It  was  formerly  a  place 
of  strength  ;  but  its  walls  at  present  being  of  no  real 
defence,  its  safety  depends  of  course  upon  tbe  force 
of  its  armies.  It  is  most  advantageously  situated,  hav¬ 
ing  a  delicious  country  on  one  side,  and  a  noble  bay  of 
the  Mediterranean  on  the  other,  with  an  excellent  har¬ 
bour.  The  circumference,  including  the  suburbs,  is 
said  not  to  be  less  than  18  Italian  miles,  and  the  num¬ 
ber  of  the  inhabitants  therein  little  less  than  300,000. 

The  houses  are  of  stone,  flat  roofed,  and  generally  lofty 
and  unifiirm  ;  but  many  ot  them  have  balconies,  with 
lattice  w'indows.  The  streets  are  well  paved ;  but  they 
are  not  lighted  at  night,  and  in  the  day  time  are  dis¬ 
figured,  in  many  place-s,  by  stalls,  on  which  provi.sions. 
are  exposed  to  sale.  Here  are  a  great  number  of  fine 
churches,  convents,  fountains,  and  palaces  of  the  nobi- 

lity, 
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Kaplcs.  lity,  many  of  wliom  constantly  reside  here.  It  is  usual 

-  '  V  ■'  '*  to  walk  on  the  tops  of  the  houses  in  the  evenings,  to 
breathe  the  sweet  cool  air,  after  a  hot  sultry  day.  The 
climate  here  is  so  mild  and  warm,  even  in  the  winter, 
that  plenty  of  green  pease,  artichokes,  asparagus,  and 
other  vegetables,  may  be  had  so  early  as  the  beginning 
.  of  the  new  vear,  and  even  all  the  winter.  This  city 
swarms  with  monks  and  nuns  of  all  sorts,  to  such  a  de¬ 
gree,  that  there  are  no  less  than  149  convents.  There 
are  also  34  poorhouses,  11  hospitals,  43  parish  churches, 
and  70  other  churches.  The  magnificence  of  many  of 
the  churches  exceeds  imagination.  In  a  cloister  of  the 
Carthusian  monastery  is  a  crucifix,  said  to  be  done  by 
Michael  Angelo,  of  inimitable  workmanship. 

To  repel  hostile  attempts  by  sea,  which  from  its  si¬ 
tuation,  maritime  powers  might  be  tempted  to  make, 
Naples  has,  to  the  west,  the  Castel  del  Ovo,  a  con¬ 
fused  pile  of  ancient  buildings,  and  some  modern  bat¬ 
teries.  The  rock  upon  which  this  fortress  stands  was 
originallv  called  ^legara,  then  Lundlanum  ;  and  was 
considered  as  a  place  of  strength  so  early  as  the 
year  475.  Along  the  line  of  the  shore  towards  the 
east  are  some  batteries  on  the  points  of  land,  the  ba¬ 
stions  of  the  arsenal,  and  above  it  the  lofty  wall  of  the 
Castel  Nuovo.  This  last  fortress  .has  been  the  usual 
refuge  of  the  sovereigns  and  viceroys  in  all  civil  wars 
and  tumults ;  for  which  reason  they  have  long  fixed 
their  residence  near  its  walls.  A  blockhouse  and 
batteries  defend  the  mouth  of  the  harbour,  and  at  the 
eastern  extremity  of  the  town  Is  the  Torrione  de  Car¬ 
mine,  better  known  by  the  figure  it  made  in  Massanl- 
ello’s  rebellion  than  by  its  extent  or  military  strength. 
The  castle  of  St  Elmo  commands  Naples  in  every 
direction,  and  is  in  reality  calculated  rather  to  annoy 
and  awe  the  citizens  than  to  defend  them  from  fo¬ 
reign  invaders.  The  city  is  indeed  far  from  being  se¬ 
cure  against  a  bombardment  5  for  the  sea  is  so  dee)), 
that  a  large  vessel  may  come  up  to  the  very  mole  in 
defiance  of  the  blockhouse  and  batteries,  &c.  Pic¬ 
tures,  statues,  and  antiquities,  are  not  so  common  in 
Naples  as  might  be  expected  In  so  great  and  ancient  a 
city,  many  of  the  most  valuable  pieces  having  been 
sent  to  Spain  by  the  viceroys.  The  bay  is  one  of  the 
finest  in  the  world,  being  almost  of  a  round  figure, 
about  30  miles  in  diameter,  and  three  parts  of  it  shel¬ 
tered  with  a  noble  circuit  of  woods  and  mountains. 
The  city  stands  in  the  bosom  of  this  bay,  in  as  jileasant 
a  situation,  perhaps,  as  is  in  the  worhi.  Mr  K.eysler  says, 
they  reckon  about  \9i,ooo  donne  Uhere,  or  courtezans, 
in  the  city  5  and  Dr  Moore  computes  the  number  of 
la%%aroni,  or  blackguards  at  above  30,000.  The 
greater  part  of  these  wretches  have  no  dwelling  houses, 
but  sleep  every  night  under  porticos,  piazzas,  01  any 
kind  of  shelter  they  can  find.  I’liose  of  them  who 
liave  wives  and  children,  live  in  the  suburbs  of  Naples 
near  Peusilippo,  In  huts,  or  in  caverns  or  chambers  dug 
out  of  that  mountain.  'I'hey  are  gener.illy  represented 
as  a  lazv,  licentious,  and  turbulent  set  of  people,  us  in¬ 
deed  by  far  the  greater  part  of  the  rabble  are,  who  pre¬ 
fer  begging  or  nibbing,  or  running  errands,  lo  any  fixed 
and  permanent  employment.  Yet  there  are  in  Najiles 
some  flourishing  manofactures,  partic  ularly  of  silk  stock¬ 
ings,  soap,  smifi-boxes  of  tortoise  shells  and  the  lava  of 
Mouut  \  esuvius,  tables,  and  ornamental  furniture  of 


3  ]  N  A  R 

marble.  The  city  is  supplied  with  a  vast  quantity  of  Naplcs- 
water,  by  means  of  a  very  costly  aqueduct,  from  the  II 
foot  of  Mouut  Vesuvius.  Mr  Addison  says,  it  is  in-  onne^ 
credible  how  great  a  multitude  of  retainers  to  the  law 
there  are  In  Naples,  who  find  continual  employment 
from  the  fiery  temper  of  the  inhabitants.  There  are  , 
five  piazzas  or  squares  in  the  city,  appropriated  to  the 
nobility,  viz.  those  called  Capt/ana,  Nido,  Montagna, 

Porto,  and  Porta  Nova.  Of  all  the  palaces,  that  of  the 
king  is  not  only  the  most  magnificent,  but  also  In  the 
best  style  of  architecture.  The  cathedral,  though 
Gothic,  is  a  very  grand  splendid  edifice.  It  is  here 
that  the  head  and  blood  of  St  Januarius,  the  tutelary 
saint  of  Naples,  are  kept,  the  latter  in  two  glass  or 
crystal  vials.  The  pretended  liquefaction  of  the  dried 
blood,  as  soon  as  brought  near  the  head  of  the  saint, 
is  a  tiling  well  known  j  Mr  Addison  says,  it  is  one  of 
the  most  bungling  tricks  he  ever  saw.  The  harbour 
is  spacious,  and  kept  in  good  repair.  It  is  fortified 
with  a  mole,  which  runs  about  a  quarter  of  a  mile  in¬ 
to  the  sea,  and  at  the  extremity  has  a  high  lanthoru  to 
direct  ships  safely  into  the  harbour.  Luxury  here  is 
restrained  by  severe  sumptuary  laivs,  and  the  women 
are  more  closely  confined  than  In  any  other  city  of 
Italy.  Here  is  an  university  and  two  academies  of 
wits,  the  one  called  G/i  Ardenti,  and  the  other  Gli' 

Ottos?,  The  nunnery  for  ladies  of  quality  Is  said  to  be 
the  largest  in  the  whole  world,  containing  no  less  than. 

350  nuns,  besides  servants..  The  Mount  of  Liety',  or 
the  office  for  advancing  money  to  the  poor,  on  pledges, 
at  a  low  interest,  or  without  any,  has  an  income  of  up¬ 
wards  of  50,000  ducats.  The  arsenal  is  said  to  contain 
arms  for  50,000  men.  The  walls  of  the  city  consist  of 
hard  black  quarry  stones,  called piperno.  Instead  of  Ice,, 
vast  quantities  of  snow  are  used  for  cooling  their 
liquors,  not  so  much  as  water  being  drank  without  it  j 
so  that,  it  is  said,  a  scarcity  of  it  would  as  soon  occa¬ 
sion  a  mutiny  as  a  dearth  of  corn  or  provisions.  Cer¬ 
tain  persons,  who  farm  the  monopoly  of  it  from  the 
government,  supply  the  city  all  the  year  round  from 
a  mountain  about  18  n.'iles  oft,  at  so  much  the  pound. 

In  the  beginning  of  1799,  it  was  taken  by  a  body  of 
French  troops  under  General  C’hampionet.  The  streets 
of  this  city  w’ere  lighted  for  the  fust  time  on  the  16th 
December,  1806.  Naples  stands  i  10  miles  south-east 
from  liome,  164  north-east  from  Palermo  in  Sicily, 

217  south-east  from  Florence,  and  300  from  ^  enlee. 

E.  Long.  14.  20.  N.  Lat.  40.  55. 

NAHHO,  in  Ancient  GLOgraphy,  a  town  of  the 
Volsca;  'I'ectosagcs,  called  also  N«/  lo  Martins,  from  (he 
liCglo  Murtia,  the  colony  led  thither  59  years  before 
the  consulate  of  Cte-sar,  (Vt  lleius)  increased  with  a 
colony  of  the  Dccumani  or  tenth  legion  by  C besar.  An 
ancient  trading  town  oh  the  Atax,  which  discharges 
itself  into  the  sea  through  the  Laens  Hubrtsus,  or  Kub- 
rensis.  Capital  of  Cuillia  Narboneiisis  j  suinamed  Coio- 
via  Julia  Paterna,  from  Julius  Ckesar,  (he  father  of 
Augustus  by  adoption.  Now  called  J^urlonnc,  a  city 
of  lianguedoc. 

N.VilBONNE,  is  a  city  of  France,  in  the  dep.artment 
of  Ande,  with  au  archbishop’s  sc«-,  and  is  particuhriv 
famous  for  Its  honey.  It  is  seated  on  a  canal  cuf  from 
the  river  Aude,  which  being  but  three  miles  Iron  he 
sea,  vessels  come  up  it  laden  with  merchandise,  which 

renders 
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Narbonne  renders  it  a  place  of  some  trade.  But  though  it  pre- 
II  tends  to  the  most  remote  antiquity  under  the  Celtic 
Nardus.  ages  anterior  even  to  the  Roman  conquests, 

'  which  under  these  latter  masters  gave  its  name  to  all 
Gallia  Narbonensis,  and  was  a  colony  of  tlie  first  con¬ 
sideration,  it  is  now  dwindled  to  a  wretched  solitary 
town  containing  9000  inhabitants,  of  whom  three- 
fourths  are  priests  and  women.  The  streets  and  build¬ 
ings  are  mean  and  ruinous  ;  it  has  indeed  a  communi¬ 
cation  with  the  Mediterranean,  from  which  Narbonne 
is  only  about  three  leagues  distant,  by  means  of  a  small 
river  which  intersects  the  place  ■,  but  their  commerce 
is  very  limited,  and  chiefly  consists  in  grain  which  they 
export  to  Cette  and  Marseilles  No  marks  of  Roman 
magnificence  remain,  except  several  Inscriptions  in  dit 
ferent  parts  of  the  city.  It  is  divided  into  the  city 
and  the  town,  which  are  joined  together  by  a  bridge, 
with  houses  on  each  side,  in  which  the  richest  merchants 
live.  There  are  several  churches  and  convents  j  the 
metropolitan  church  has  a  handsome  steeple.  E.  Long. 
3.  6.  N.  Lat.  43.  II. 

NARCISSUS,  in  fabulous  history,  the  son  of  the 
river  Cephissus  and  Liriope  the  daughter  of  Oceanus, 
was  a  youth  of  great  beauty.  Tiresias  foretold  that 
he  should  live  till  he  saw  himself.  He  despised  all  the 
nymphs  of  the  country  j  and  made  Echo  languish  till 
she  became  a  mere  sound,  by  refusing  to  return  her 
passion  :  but  one  day  coming  weary  and  fatigued  from 
the  chase,  he  stopped  on  the  bank  of  a  fountain  to 
quench  his  thirst :  when,  seeing  his  own  form  in  the 
water,  he  became  so  in  love  with  the  shadowy  image, 
that  he  languished  till  he  died.  On  which  the  gods, 
being  moved  at  his  death,  changed  him  into  the  flower 
Avhich  bears  his  name. 

Narcissus,  a  genus  of  plants  belonging  to  the  hex- 
andria  class  ;  and  in  the  natural  method  ranking  under 
the  9th  order,  Spathacea;.  See  Botany  Index. 

NARCOTICS,  in  Medicine,  soporiferous  drugs,, 
which  bring  on  a  stupefaction.  Among  narcotics  the 
most  eminent  are  those  usually  prepared  for  medicinal 
uses  from  the  poppy,  especially  opium  ;  as  also  all  those 
prepared  from  mandragoras,  hvoscyamus,  stramonium 
and  datura.  See  Materia  Medica  Index. 

NARDO,  a  pretty  populous  town  in  the  kingdom 
of  Naples,  and  in  the  Terra  d’Otranto,  with  the  title 
of  a  duchy  and  a  bishop’s  see.  E.  Long.  18.  27.  N. 
Lat.  43.  28. 

In  this  little  city  are  8000  inhabitants.  The  steeple 
of  its  cathedral  is  built  in  a  very  uncommon  but  showy 
style  of  Gothic  architecture.  Luco  Giordano  and  So- 
iimenl  have  adorned  the  church  with  some  agreeable 
paintings.  This  place  was  a  part  of  the  Balzo  estate. 
The  Aquavivas  were  the  next  possessors :  they  are 
thought  to  have  come  from  the  Marca  di  Ancona.  In 
1401,  in  consideration  of  their  relationship  to  Pope  Bo- 
nitace  IX.  Laudislaus  erected  their  manor  of  Atrl  into 
a  dukedom,  an  honour  till  then  seldom  gianted  to  any 
but  princes  of  the  blood  royal.  Claudius  Aquaviva,  a 
jamous  general  of  the  Jesuits,  who  died  in  161  t,  was 
of  this  family. 

NARDUS,  a  genus  of  plants  belonging  to  the  trl- 
andria  class  5  and  in  the  natural  method  rard^Ing  under 
the  4th  order.  Gramma.  See  Botany  Index. 

This  plant  was  highly  valued  by  the  ancients,  both 
as  an  article  of  luxury  and  medicine.  The  unguentuni 

I 


nardinmn,  was  used  at  baths  and  feasts  as  a  favourite  Var(?ii8 
perfume.  Its  value  is  evident  from  that  passage  of  Narea, 
Scripture,  where  our  Saviour’s  head  was  anointed  with 
a  bos  of  it,  Avith  ivliich  Judas  found  fault.  From  a 
passage  in  Horace,  it  appears  that  this  ointment  Avas  so 
A’aluable  among  the  Romans,  that  as  much  as  could  be 
contained  in  a  small  box  of  precious  stone  Avas  consider¬ 
ed  as  a  sort  of  equivalent  for  a  large  A'essel  of  Avine,  and 
a  proper  quota  for  a  guest  to  contribute  at  an  entertain¬ 
ment,  according  to  tlie  ancient  custom; 

■ - - Nardo  vina  merehei-e, 

Nardi parvus  onyx  eliciet  cudinn. 

NAREA,  the  most  southerly  province  of  the  empire 
of  Abyssinia  j  a  kingdom  still  goAcrned  by  its  oAvn 
princes,  who  have  the  title  of  Beneros.  Its  territory 
Avas  formerly  more  extensive  than  at  present,  the  Galla 
having  almost  quite  surrounded  it,  especially  on  the 
south-east  and  north.  The  country  to  the  Avest  is  the 
most  unknoAvn  part  of  Africa ;  the  kingdom  itself 
stands  like  a  fortified  place  in  the  middle  of  a  plain, 
being  a  high  and  mountainous  country.  A  great  many 
rivers,  rising  in  the  fourth  and  fifth  degrees  of  north 
latitude,  spread  themselves  over  the  level  part  of  the 
country,  and  fill  It  Avith  marshes  all  the  Avay  from  south 
by  east  to  north  or  north -Avest. — These  marshes  are 
bounded  by  mountains,  of  Avhich  those  nearest  the  mar¬ 
shes  arc  overgrown  Avith  coffee  trees,  the  largest,  if  not 
the  only  ones,  Avhich  groAV  in  this  country.  The  king¬ 
dom  of  Narea  Proper  is  interspersed  Avith  small,  un- 
Avholcsomc,  but  A-ery  fertile  valleys.  The  mountainous 
country  of  Caft'a  adjoins  immediately  to  Narea,  and  is 
said  to  be  governed  by  a  separate  prince  j  but  the  Galla 
having  settled  themselves  in  all  the  flat  ground  to  the 
very  edge  of  the  marshes,  haAe  in  a  great  measure  cut 
off  the  communication  AvIth  Abyssinia  for  a  long  time 
past.  The  Nareans  who  inhabit  the  mountainous  country 
have  the  lightest  complexion  of  any  people  in  Abyssi¬ 
nia  j  but  those  Avho  inhabit  the  borders  of  the  marshes 
are  perfectly  black,  and  have  the  features  and  Avoolly 
heads  of  negiocs  j  but  the  mountaineers  of  Narea,  and 
much  more  those  of  Cafl’a,  are  fair  complexioned,  more 
so  than  even  the  Neapolitans  or  Sicilians.  It  is  said 
that  snow' has  been  seen  to  lie  on  some  of  the  mountains 
of  Cafi'a  ;  but  Mr  Bruce  imagines  this  to  be  a  mistake, 
and  thinks  that  it  must  have  been  hail. 

Narea  abounds  Avitli  cattle,  grain,  and  all  kinds  of 
provisions,  both  in  the  high  and  Ioav  country.  The 
medium  of  commerce  is  gold,  Avhich  they  sell  bv 
weight  but  the  principal  articles  of  trade  are  coarse 
cottpn  cloths,  antimony,  beads,  and  incense,  which  are 
carried  from  this  country  to  the  kingdom  of  Angola, 
and  the  parts  of  the  African  continent  toAvards  the  At¬ 
lantic.  The  people  are  exceedingly  brave  j  and  though 
they  have  been  driven  out  of  the  low  country  by  multi¬ 
tudes  of  Galla,  they  now  bid  them  defiance,  and  drive 
them  from  their  frontiers  Avhenever  they  come  too  near. 

The  Narean  prisoners  taken  In  these  skirmishes  are  sold 
to  the  Maliomctan  merchants  at  Gondar  j  and  at  Con¬ 
stantinople,  Cairo,  or  in  India,  the  Avomen  are  more 
esteemed  than  those  of  any  other  part  of  the  Avorld. 

Both  sexes  have  a  cheerful  kind  disposition,  and  attach 
themselves  inviolably  to  their  masters,  if  properly  treat¬ 
ed.  The  people  of  Narea  and  Caffa  speak  a  language 
peculiar  to  themselves. 

NARRATION, 
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>/aiTation.  NARRATION,  in  oratory,  poetry,  and  history,  a 
recital  or  rehearsal  of  a  fact  as  it  happened,  or  as  it  is 
supposed  to  have  happened.  See  Oratory,  N°  26. 
123. 

Concerning  Narration  and  Description  we  have 
the  following  rules  and  observations  in  the  Elements  of 
Criticism. 

1.  The  first  rule  Is,  That  in  history  the  reflections 
ought  to  be  chaste  and  solid  5  for  while  the  mind  is  in¬ 
tent  upon  truth,  it  is  little  disposed  to  the  operation 
of  the  imagination.  Strada’s  Belgic  history  is  full  of 
poetical  images,  which  being  discordant  with  the 
subject,  are  unpleasant  j  and  they  have  a  still  worse  ef¬ 
fect  by  giving  an  air  of  fiction  to  a  genuine  history. 
Such  flowers  ought  to  be  scattered  with  a  sparing  hand, 
even  in  epic  poetry  ;  and  at  no  rate  are  they  proper 
till  the  reader  be  warmed,  and  by  an  enlivened  imagina¬ 
tion  be  prepared  to  relish  them  :  In  that  state  of  mind, 
they  are  agreeable  j  Imt  while  we  are  sedate  and  at¬ 
tentive  to  an  historical  chain  of  facts,  we  reject  .with 
disdain  evei'y  fiction. 

2.  Vida,  following  Horace,  recommends  a  modest 
commencement  of  an  epic  poem ;  giving  for  a  reason 
that  the  writer  ought  to  husband  his  fire.  Besides  bold 
thoughts  and  figures  are  never  relished  till  the  mind  be 
heated  and  thoroughly  engaged,  which  is  not  the  rea¬ 
der’s  case  at  the  commencement.  Homer  introduces 
not  a  single  simile  In  the  first  book  of  the  Iliad,  nor  in 
the  first  book  of  the  Odyssey.  On  the  other  hand, 
Shakespeare  begins  one  of  his  plays  with  a  sentiment 
too  bold  for  the  most  heated  imagination  : 

Bedford.  Hung  be  the  heav’ns  with  black,  yield-  day 
to  night  ! 

Comets,  importing  ch;-nge  of  times  and  states. 

Brandish  your  crystal  tresses  in  the  skv. 

And  with  them  scourge  the  bad  revolting  stars. 

That  have  consented  unto  Henry’s  death  ! 

Henry  the  Fifth,  too  famous  to  live  long  ! 

England  ne’er  lost  a  king  of  so  much  worth. 

Fh'st  part  Henry  VI. 

The  passage  with  which  Strada  begins  his  history,  is 
too  poetical  for  a  subject  of  that  kind  ■,  and  at  any  rate 
too  high  for  the  beginning  of  a  grave  performance. 

3.  A  third  rule  or  observation  is.  That  where  the 
subject  is  intended  for  entertainment  solely,  not  for  in¬ 
struction,  a  thing  ought  to  be  described  as  it  appears, 
not  as  It  is  in  reality.  In  running,  for  example,  the 
impulse  upon  the  ground  is  proportioned  In  some  degree 
to  the  celerity  of  motion  ;  tliough  in  appearance  it  is 
otherwise,  for  a  person  in  swift  motion  seems  to  skim 
the  ground,  and  scarcely  to  touch  it.  V'irgil,  with  great 
taste,  describes  quick  running  according  to  appearance  j 
and  raises  an  image  far  more  lively  than  by  adhering 
scrupulou.sly  to  truth  ; 

Hos  super  advenit  Volsca  de  gente  Camilla, 

Agmen  agens  equitum,  et  florentes  tere  cater vas, 
Bcllatrix  :  non  ilia  colo  calathisve  Minervae 
I'oemineas  assucta  manus  ;  sed  prtelia  virgo 
Dura  pati  cursuque  pedum  prievertere  ventos. 

111a  vel  intactae  segetis  per  summa  volarct 
Ci’ramina,  nec  teneras  ciirsii  Imsisset  arista-i  : 

\  el  mare  per  medium,  fluctu  suspensa  tumenti. 

Ferret  iter,  celercs  nec  tingeret  lequore  plantas. 

/Kneid,  vli.  803. 


4.  In  luuration  as  well  as  in  description,  objects  Xanatiou. 
ought  to  be  painted  so  accurately  as  to  form  in  the '  "  ' 

mind  of  the  reader  distinct  and  lively  images.  Every 
useless  circumstance  ought  indeed  to  be  suppressed,  be¬ 
cause  every  such  circumstance  loads  the  narration  ;  but 
if  a  circumstance  be  necessary,  however  slight,  it  can¬ 
not  be  described  too  minutely.  The  force  of  language 
consists  in  raising  complete  images,  which  have  the  ef¬ 
fect  to  transport  tlie  reader  as  by  magic  Into  the  very 
place  of  the  important  action,  and  to  convert  him  as 
it  were  into  a  spectator,  beholding  every  thing  that 
passes.  The  narrative  in  an  epic  poem  ought  to  rival 
a  picture  in  the  liveliness  and  accuracy  of  its  represen¬ 
tations  :  no  circumstance  must  be  omitted  that  tends  to 
make  a  complete  image  j  because  an  imperfect  image  as 
well  as  any  other  imperfect  conception,  is  cold  and  un¬ 
interesting.  e  shall  illustrate  this  rule  by  several 
examples,  giving  the  first  place  to  a  beautiful  passage 
from  Virgil ; 

Qualls  populcd  mcerens  Philomela  sub  umbra 
Amissos  querltur  foetus,  quos  durus  arator 
Observans  nido  implumes  detraxit. 

Georg,  lib.  iv.  5 1 1 . 

The  poplar,  ploughman,  and  unfledged  young,  though 
not  essential  in  the  description,  tend  to  make  a  com¬ 
plete  image,  and  upon  that  account  are  an  embellish¬ 
ment. 

Again  : 

Hie  viridem  iEneas  frondenti  ex  ilice  metam 
Constituit,  signum  nautis.  Aineid,  v.  1 29. 

Plorace  addressing  to  Fortune  : 

Te  pauper  ambit  sollicita  prece 
Ruris  colonus  :  te  dominam  aequoris, 

Quicumque  Bithyna  lacessit 
Carpathlum  pelagus  carlnd. 

Carm.  lib.  i.  ode  35. 

— —  Ilium  ex  moenibus  hostlcls 
Matrona  bellantis  tyranni 
Prospiciens,  et  adulta  virgo, 

Suspiret :  Eheu,  ne  rudis  agminum 
Sponsus  lacessat  regius  asperum 
Tactu  leonem,  quern  cruenta 
Per  medias  rapit  ira  caedes. 

Carm.  lib.  iil.  ode  2. 

Shakespeare  says,  “  You  may  as  well  go  about  to  turn 
tlie  sun  to  ice  by  fanning  in  his  face  with  a  peacock’s 
feather.”  The  peacock’s  feather,  not  to  mention  the 
beauty  of  tlie  object,  completes  the  image  :  an  accu¬ 
rate  image  cannot  be  formed  of  that  fanciful  operatiou, 
without  conceiving  a  particular  feather  j  and  one  is  at 
a  loss  when  this  is  neglected  In  the  description.  Again, 

“  The  rogues  slighted  me  into  the  river  with  as  little 
remorse,  as  they  would  have  drown’d  a  bitch’s  blind 
puj)ples,  fifteen  i’  th’  litter.” 

Old  Lady.  You  would  not  be  a  queen  ? 

Anne.  No,  not  for  all  tlie  riclies  under  heaven. 

Old  Lady.  ’'I'is  strange  ;  a  threepence  bow’d  would 
hire  me,  old  as  1  am,  to  queen  it. 

Henry  Jill,  act  II.  sc.  5. 

In  the  following  passage,  the  action,  with  all  its  materi¬ 
al 
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JJ'arraiion.  circumstances,  is  represented  so  much  to  the  life,  that 
'  V  *  it  would  scarce  .appear  more  distinct  to  a  real  specta¬ 
tor  ;  and  it  is  the  manner  of  description  that  contri¬ 
butes  greatly  to  the  sublimity  of  the  passage— 

He  spake  ;  and,  to  confirm  his  words,  out  flew 
Millions  of  flaming  swords,  drawn  from  the  thighs 
Of  mighty  cherubim  ;  the  sudden  blaze 
Far  round  illumin’d  hell:  highly  they  rag’d 
Against  the  Highest,  and  fierce  with  grasped  arms, 
Clash’d  on  their  sounding  shields  the  din  of  war, 
Hurling  defiance  toward  the  vault  of  heav’n. 

Milton,  book  i. 

The  following  passage  from  Shakespeare  falls  not 
much  short  of  that  now  mentioned  in  particularity  of 
description  : 

O  you  hard  hearts  !,  ye  cruel  men  of  Rome  ! 

Knew  you  not  Pompey  ?  Many  a  time  and  oft 
Have  you  climb’d  up  to  walls  and  battlements. 

To  towers  and  windows,  yea,  to  chimney  tops, 

Your  infants  in  your  arms,  and  there  have  sat 
The  live-long  day  with  patient  expectation 
To  see  great  Pompey  pass  the  streets  of  Rome  j 
'  And  when  you  saw  his  chariot  but  appear. 

Have  you  not  made  an  universal  shout,' 

That  Tyber  trembled  underneath  his  banks. 

To  hear  the  replication  of  your  sounds, 
jMade  in  his  concave  shore  ? 

Julius  CcEsar,  act  i,  sc.  l. 

The  following  passage  is  scarcely  inferior  to  either  of 
those  mentioned; 

“  Far  before  the  rest,  the  son  of  Ossian  comes  : 
bright  in  the  smiles  of  youth,  fair  as  the  first  beams  of 
the  sun.  His  long  hair  waves  on  his  back  ;  his  dark 
brow  is  half  beneath  his  helmet.  The  sword  hangs 
loose  on  thp  hero’s  side",  and  his  spear  glitters  as  he 
moves.  I  fled  from  his  terrible  eye',  king  of  high 
Temora.  Fingal. 

The  Heniiade  of  Voltaire  errs  greatly  against  tlte 
foregoing  rule  :  every  incident  is  touched  in  a  summary 
way,  without  ever  descending  to  circumstances.  This 
manner  is  good  in  a  general  history,  the  purpose  of 
which  is  to  record  Important  transactions  :  but  in  a  fa¬ 
ble  it  is  cold  and  uninteresting  j  because  it  is  impracti¬ 
cable  to  form  distinct  images  of  persons  or  things  repre¬ 
sented  in  a  manner  so  superficial. 

It  is  observed  above,  that  every  useless  circumstance 
ought  to  be  suppressed.  The  crowding  such  circum¬ 
stances  is,  on  the  one  hand,  not  less  to  be  avoided 
than  the  conciseness  for  which  Voltaire  is  blamed,  on 
the  other.  In  the  iPineid,  Barce,  the  nurse  of  Sichae- 
us,  whom  we  never  hear  of  before  nor  after,  is  intro¬ 
duced  for  a  purpose  not  more  important  than  to  call 
Anna  to  her  sister  Dido:  and  that  it  might  not  be 
thought  unjust  in  Dido,  even  in  this  trivial  circum¬ 
stance,  to  prefer  her  husband’s  nurse  before  her  owm, 
the  poet  takes  care  to  inform  his  reader,  that  Dido’s 
nurse  was  dead.  To  this  may  be  opposed  a  beautiful 
passage  in  the  same  book,  where,  after  Dido’s  last 
speech,  the  poet,  without  detaining  his  readers  by  de¬ 
scribing  the  manner  of  her  death,  hastens  to  the  lamen- 
lation  of  her  attendants  ; 
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Dixerat ;  atque  111am  media  inter  talla  fen# 
Collapsam  aspiciunt  comites,  ensemque  cruorc 
Spumantem,  sparsasq\ie  manos.  It  clamor  ad  alta 
Atria  •,  concussam  bacchatur  fama  per  urbem  j 
Lamentis  gemituque,  et  foemineo  ululatu 
Tecta  fremunt,  resonat  magnis  plangorlbus  aether. 

Lib.  iv.  663. 

As  an  appendix  to  the  foregoing  role,  may  be  added 
the  following  observation,  That  to  make  a  sudden  and 
strong  impression,  some  single  circumstance,  happily 
selected,  has  more  power  than  the  most  laboured  de¬ 
scription.  Macbeth,  mentioning  to  his  lady  some 
voices  he  heard  while  he  was  murdering  the  King, 
says,  \ 

There’s  one  did  laugh  in’s  sleep,  and  one  cry'd 
Murder ! 

They  wak’d  each  other  j  and  I  stood  and  heard 
them  : 

But'they  did  say  their  prayers,  and  address  them 
Again  to  sleep. 

Lady.  There  are  two  lodg’d  together. 

Macbeth.  One  cry’d,  God  bless  us  !  and.  Amen  I 
the  other ; 

As  they  had  seen  me  with  these  hangman’s  hands, 
Listening  their  fear.  I  could  not  say  Amen, 

"W  hen  they  did  say,  God  bless  us. 

Lady.  Consider  it  not  so  deeply. 

Macbeth.  But  wherefore  could  not  I  pronounqe 
Amen  ! 

I  had  most  need  of  blessing,  .and  Amen 
Stuck  in  my  throat. 

iMcly.  These  deeds  must  not  be  thought 
After  these  rvays  j  so,  it  will  make  us  mad. 

Macbeth.  Alethought,  I  heard  a  voice  cry.  Sleep 
no  more  ! 

Macbeth  doth  murder  sleep,  &c.  Act  li.  sc.  2. 

Describing  Prince  Henry  : 

I  saw  young  Harry,  with  his  beaver  on. 

His  cnisses  on  his  thighs,  gallantly  arm’d. 

Rise  from  the  ground  like  feather’d  Mercury  j 
And  vaulted  with  such  case  into  his  seat, 

As  If  an  angel,dropt  down  from  the  clouds. 

To  turn  and  wind  a  fiery  Pegasus, 

And  witch  the  world  with  noble  horsemanship. 

First  Part  Henry  /F.  act  iii.  sc.  3. 

King  Ilenry.  Jjord  Cardinal,  if  thou  think’st  on 
Heaven’s  bliss. 

Hold  up  thy  hand,  make  signal  of  thy  hope. 

He  dies,  and  makes  no  sign  ! 

Second  Part  Henry  VI.  act.  iii.  sc.  III. 

Tlie  same  author,  speaking  ludicrously  of  an  army 
debilitated  with  diseases,  says, 

“  Half  of  them  dare  not  shake  the  snow  from  off 
their  cassocks,  lest  they  shake  themselves  to  pieces.” 

“  I  have  seen  the  walls  of  Balclutha,  but  they  were 
desolate.  The  flames  had  resounded  in  the  halls  :  and 
the  voice  of  the  people  is  heard  no  more.  The  stream 
of  Clutha  was  removed  from  its  jdace  by  the  fall  of  the 
walls.  The  thistle  shook  there  its  lonelv  head  :  the 
moss  whistled  to  the  wind.  I'hc  ibx  looked  out  from 
the  windows  :  and  the  rank  gi-ass  of  the  wall  waved 

round 
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rourtd  Ills  head.  Desolate  Is  the  divclling  of  Morna  : 
silence  is  in  the  house  of  her  fathers.”  J^ingal. 

To  draw  a  character  is  the  master  stroke  of  descrip¬ 
tion.  In  this  Tacitus  excels;  his  portraits  are  natural 
and  lively,  not  a  feature  wanting  or  misplaced.  Shake¬ 
speare,  however,  exceeds  Tacitus  in  liveliness  ;  some 
characteristical  circumstance  being  generally  invented 
or  laid  hold  of,  whicli  paints  more  to  the  life  than 
many  words.  The  following  instances  will  explain  our 
meaning,  and  at  the  same  time  prove  our  observation 
to  be  just. 

"Why  should  a  man,  avhose  blood  is  warm  within, 

Sit  like  his  grandsire  cut  in  alabaster  ? 

Sleep  when  he  wakes,  and  creep  Into. the  jaundice, 

By  being  peevish  ?  I  tell  thee  w’hat,  Antlionio, 

(I  love  thee,  and  it  is  my  love  that  speaks). 

There  are  a  sort  of  men,  whose  visages 
D  0  cream  and  mantle  like  a  standing  pond ; 

And  do  a  wilful  stillness  entertain, 

With  purpose  to  he  dress’d  in  an  opinion 
Of  wisdom,  gravity,  profound  conceit ; 

As  who  should  say,  I  am  Sir  Oracle, 

And  when  I  ope  my  lijis,  let  no  dog  bark  ! 

O  my  Anthonio  !  I  do  know  of  those. 

That  therefore  only  arc  reputed  wise. 

For  saying  nothing. 

Merchant  of  Venice,  act  i.  sc.  t. 

Again : 

“  Gratlano  speaks  an  infinite  deal  of  nothing,  moie 
than  any  man  in  all  Venice  :  his  reasons  are  two  grains 
of  wheat  hid  in  two  bushels  of  chalf ;  yon  shall  seek  all 
day  ere  you  find  them  ;  and  when  you  have  them,  they 
are  not  worth  the  search.”  Ibid, 

In  the  following  passage  a  character  Is  completed  by 
a  single  stroke : 

Shallow.  O  the  mad  days  that  I  have  spent ;  and  to 
Bce  how  many  of  mine  old  acquaintance  are  dead. 
Silence.  e  shall  all  follow,  cousin. 

Shalloie.  Certain,  ’tis  certain,  veiy  sure,  very  sure 4 
Death  (as  the  Bsalmist  saith)  is  certain  to  all :  all  shall 
die.  How  a  good  yoke  of  bullocks  at  Stamford  fair  ? 
Slender.  '1  ruly  cousin,  1  was  not  there. 

Shadow.  Death  is  certain.  Is  old  trouble  of  your 
town  living  Vet  ? 

Silence.  Dead,  Sir. 

Shalloie.  Dead  !  see,  see  :  he  drew  a  good  boW :  aiid 
dead.  He  .‘‘hot  a  fine  shot.  How  a  score  of  ewes  now  ? 

Silence.  'J'hereafter  as  they  be.  A  score  of.  good 
ewes  niav  be  worth  ten  pounds. 

Shallow.  And  is  old  Double  dead  ? 

Second  part  Henri/  IV.  act  lii.  sc.  2. 

Describing  a  jealous  husband  : 

“  Xcilher  press,  coffer,  chest,  trunk,  well,  vault,  but 
he  hath  an  abstract  for  the  lememhraiice  of  such  places, 
and  goes  to  them  by  his  note.  'I'liere  is  no  hiding  you 
ill  the  liouse.”  Merrij  IVives  of  IVindsor,  act  iv.  sc.  3. 

Congrr  ve  has  an  inimitable  stroke  of  this  kind  in  his 
coniedv  oi  Lore  for  Love: 

lien  Legend.  Well,  father,  and  how  do  all  at  home  ? 
how  does  luother  Dick,  and  brother  ^  al  i' 

Voi.,  XI'  .  Part  II. 
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Sir  Sampson.  Dick,  body  0’  me,  Dick  lia-s  been  dead 
these  two  years.  1  writ  you  word  when  you  were  at 
Leghorn. 

Lien.  IMess,  that’s  true ;  marry  I  had  forgot.  Dick’s 
dead,  as  you  say.  Act  iil.  sc.  6. 


Narratloii 

- 


Falstaff  speaking  of  Ancient  Pistol ; 

“  He’s  no  swaggerer,  hostess  ;  a  tame  cheater  i’faith 
you  may  stroak  him  as  gently  as  a  puppy  greyhound  ; 
he  will  not  swagger  with  a  Barbary  hen,  if  her  feathers 
tilrn  back  in  any  show  of  resistance.” 

Second  part  Hennj  IV.  act  il.  sc.  4. 

Ossian,  among  his  other  excellencies,  is  eminentlv 
successful  in  drawing  characters ;  and  be  never  fails  to 
delight  his  reader  with  the  beautiful  attitudes  of  his 
heroes.  Take  the  following  instances  : 


“  O  Oscar  !  bend  the  strong  in  arm  ;  but  spare  the 
feeble  hand.  Be  thou  a  stream  of  many  tides  against 
the  foes  of  thy  people ;  but  like  the  gale  that  moves  the 
grass  to  those  who  ask  thine  aid.-^-So  Trenmor  lived  j 
such  Trathal  was  ;  and  such  has  Fingal  been.  My  an^ 
V/as  the  support  of  the  injured  ;  and  the  weak  rested 
behind  the  lightning  of  my  steel.” 

“  We  heard  the  voice  of  joy  on  tlie  coast,  and  we 
thought  that  the  mighty  Cathmor  came.  Cathmor  the 
friend  of  strangers  !  the  brother  of  red-haired  Cairbar  ! 
But  their  souls  were  not  the  same  ;  for  the  light  of 
heaven  was  on  the  bosom  of  Cathmor.  His  towers 
rose  on  the  banks  of  Atha  :  seven  paths  led  to  his  halls  : 
seven  chiefs  stood  on  these  paths,  and  called  the  strangci 
to  the  feast.  But  Cathmor  dwelt  in  the  wood  to  avoid 
the  voice  of  praise.” 

“  Dermid  and  Oscar  were  one  :  they  re.apcd  the 
battle  together.  Their  friendship  w’as  strong-  as  their 
steel  ;  and  death  walked  between  them  to  the  field 
They  rush  on  the  foe  like  two  rocks  falling  from  the 
brow  of  Ardven.  Their  swwds  are  stained  with  the 
blood  of  the  valiant :  warriors  faint  at  their  name. 
M  ho  is  equal  to  Oscar  but  Dermid  ?  Who  to  Dermid 
but  Oscar  ? 


“  Son  of  Comhal,  replied  the  chief,  the  strength  of 
I^Iorni’s  arm  has  failed :  1  attempted  to  draw  the  sword 
of  my  youth,  but  it  remains  in  its  place:  I  threw  the 
spear,  but  it  falls  short  of  the  mark  ;  and  I  feel  the 
Weight  of  my  shield.  We  decay  like  the  grass  of  the 
mountain,  and  our  strength  returns  no  more.  I  have 
a  son,  O  Fingal  !  his  soul  has  delighted  In  the  actions 
of  Morni’s  youth  ;  hut  his  sword  has  not  been  fitted 
.against  the  foe,  neither  has  his  fame  begun.  I  come 
rrlth  him  to  battle,  to  direct  his  arm.  H  is  renown  will 
he  a  sun  to  my  soul,  in  the  dark  hour  of  my  departure. 
O  that  the  name  of  Monii  were  forgot  among  the 
jieople  !  that  the  heroes  would  only  say.  Behold  the  fa¬ 
ther  of  Gaul.'' 

Some  writers,  through  heat  of  im.agination,  fall  into 
contradiction  ;  some  arc  guilty  of  downright  absurdi¬ 
ties  ;  and  some  even  rave  like  madmen.  Against  .such 
capital  errors  one  cannot  be  more  elTectu.ally  warned 
than  by  collecting  instances  ;  and  the  first  shall  be  of  a 
contradiction,  the  most  venial  of  all.  Virgil  speaking 
of  Neptunci, 

s  T 


Intcwii 


N  A  R  [  6i8  ]  N  A  R 


Narration,  Interea  niagno  misceri  murmure  pontum, 

— v”"'  Emlssamque  hyemeiH  sensit  Neptur.us,  et  Imis  ' 

Stagna  refusa  vadis ;  graviter  cmnmntus,  e.\.  alto 
Prospiciens,  placidum  caput  extulit  unda. 

i.  128. 

Again ; 

When  first  young  Maro,  in  his  boundless  niind, 

A  work  t’outlast  immortal  Rome  design’d. 

Essay  on  Criticis)7i,  30, 

The  following  examples  are  of  absurdities. 

“  Alii  pulsis  e  tormento  catenis  discerpti  sectique, 
dimidiato  corpore  pugnabant  sibi  superstites,  ac  per- 
emptse  partis  ultores.”  Strada,  Dec.  ii.  2. 

II  pover  huomo,  che  non  sen’  era  accorto, 

Andava  combattendo,  ed  era  raorto.'  Bcrni, 

He  fled,  but  flying,  left  his  life  behind. 

Iliad,  xi.  443. 

Full  through  his  neck  the  weighty  falchion  sped  : 
Along  the  pavement  roll’d  the  mutt’ring  head. 

Odyssey,  xxii.  365. 

The  last  article  is  of  raving  like  one  mad.  Cleopatra 
speaking  to  the  aspic, 

I  —  -  ■  .Welcome,  thou  kind  deceiver, 

Thou  best  of  thieves  ;  who,  with  an  easy  key, 

Dost  open  life,  and  unperceiv’d  by  us 
Ev’n  steal  us  from  ourselves  j  discharging  so 
Death’s  dreadful  office,  better  than  himself; 
Touching  our  limbs  so  gently  into  slumber, 

That  Death  stands  by,  deceiv’d  by  his  own  image. 
And  thinks  himself  but  sleep. 

Dryden,  All  for  Love,  act  v. 

Having  discussed  what  observations  occurred  upon 
the  thoughts  or  things  expressed,  we  proceed  to  what 
more  peculiarly  concerns  the  language  or  verbal  dress. 
As  words  are  intimately  connected  with  the  ideas  they 
represent,  the  emotions  raised  by  the  sound  and  by  the 
sense  ought  to  be  concordant.  An  elevated  subject  I'e- 
quires  an  elevated  style  ;  what  is  familiar,  ought  to  be 
familiarly  expressed  :  a  subject  that  is  serious  and  im¬ 
portant,  ought  to  be  clothed  in  plain  nervous  language  : 
a  description,  on  the  other  hand,  addressed  to  the  ima¬ 
gination,'  is  susceptible  of  tlie  highest  ornaments  that 
sounding  words  and  figurative  expression  can  bestow 
■ ,  ■  upon  it. 

'  ^  '  We  shall  give  a  few  examples  of  the  foregoing  rules. 
A  poet  of  any  genius  is  not  apt  to  dress  a  high  sub¬ 
ject  in  low  words  ;  and  yet  blemishes  of  that  kind  are 
found  even  in  classical  works.  Horace,  observing  that 
men  are  satisfied  with  themselves,  but  seldom  with 
their  condition,  introduces  Jupiter  indulging  to  each 
his  own  choice; 

Jam  faclam  quod  vultls ;  erls  tu,  qul  modo  miles, 
Mercator ;  tu,  consultus  modo,  rusticus  :  bine  vos, 
Vos  bine,  mutatls  discedlte  partibus.  eia. 

Quid  ?  statls  ?  nollnt.  atqul  licet  esse  beatls. 

Quid  causse  est,  merito  quin  illis  Jupiter  ajnbas 
Iratus  buccas  mflet,  neqiie  se  fore  posthac 
Tam  facilem  dlcat,  votis  ut  preebeat  aurem  ? 

Sat,  i.  16. 


Jupiter  in  wrath  puffing  up  both  cheeks.  Is  a  low  and  Karratioa. 
even  ludicrous  expression,  far  from  suitable  to  the  gra-  — — v — ' 
vity  and  importance  of  the  subject ;  every  one  must 
feel  the  discordance.  The  following  couplet,  sinking 
far  below  the  subject,  is  no  less  ludicrous  r 

*  Not  one  looks  backward,  onward  still  he  goes, 

Yet  ne’er  looks  forward  farther  than  his  nose. 

Essay  on  Man,  ep.  iv.  223. 

On  the  other  hand,  to  raise  the  expression  above  the 
tone  of  the  subject,  is  a  fault  than  which  none  is. more 
common.  Take  the  following  instances  : 

Orcan  le  plus  fidele  a  servlr  ses  desselns, 

Ne  sous  le  ciel  brulant  des  plus  noirs  Africalns. 

Baja-zet,  act  iii.  sc.  8. 

Ees  ombres  par  trois  fois  ont  obscure!  les  deux 
Depuis  que  le  sommeil  n’est  entre  dans  vos  yeiix  ; 

Et  le  jour  a  trois  fois  chasse  la  nuit  ohsciu'c 
Depuis  que  votre  corps  langult  sans  nourriture. 

Pherdra,  act  i.  sc.  3. 

Assiteris.  Ce  mortcl,  qul  montra  taut  de  zelc  pour 
inoi,  Vit-il  encore  ? 

Asaph.  -  "—II  voit  I’astre  qul  vous  eclaire. 

Esther,  act  il.  sc.  3. 

Oui,  e’est  Agamemnon,  e’est  ton  roi  qul  t’eveille ; 
iens,  reconnols  la  voix  qul  frappe  ton  orellle. 

Iphi genie. 

No  jocund  health  that  Denmark  drinks  to-day. 

But  the  great  cannon  to  the  clouds  shall  tell ; 

And  the  king’s  rowse  the  heav’n  shall  bruit  again, 

Eespeaking  earthly  thunder. 

Hamlet,  act  i.  se.  2. 

I - -  - In  the  inner  room 

I  spy  a  winking  lamp,  that  weakly  strikes 
The  ambient  air,  scarce  kindling  into  light. 

SotJTHERNE,  Fate  of  Capua,  act  Iii. 

In  the  Funeral  Orations  of  the  bishop  of  Meaux,  the 
following  passages  are  raised  far  above  the  tone  of  the 
subject ; 

“  L’Oeean  etonne  de  se  voir  traverse  tant  de  fois,  cn 
des  appareils  si  divers,  et  pour  des  causes  si  dlfl'erentes, 

&c.”  I’ag.  6. 

“  Grande  reinc,  je  satisfals  a  vos  plus  tendres  desirs, 
quand  je  eelebre  cc  monarque  ;  et  son  cceur  qul  n’a  ja¬ 
mais  vecu  que  pour  lui,  s’eveille,  tout  poudre  qu’il  est, 
et  devient  sensible,  meme  sous  ce  drajj  mortuaire,  au 
nom  d’uii  epoux  si  chcr.”  32. 

The  following  passage.  Intended,  one  would  imagine, 
as  a  receipt  to  boil  rvater.  Is  altogether  burlesque  by, 
the  laboured  elevation  of  the  diction  : 

A  massy  cauldron  of  stupendous  frame 

They  brought,  and  plac’d  it  o’er  the  rising  flame  : 

Then  heap  the  lighted  wood  ;  the  flame  divides 
Beneath  tlie  vase,  and  climbs  around  tlic  sides : 

In  its  wide  womb  (hey  pour'  the  rushing  stream: 

The  boiling  water  bubbles  to  the  brim. 

Iliad,  xvlii.  405. 

In  a  passage  at  the  beginning  of  the  4th  book  of 
Telemachus,  one  feels  a  sudden  bound  upward  without 
preparation,  wlfich  accords  not  Avlth  the  subject: 

“  Calypso, 
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Karratiou.  “  Calypso,  qui  avolt  etc  jusq’  a  ce  Uiomcnt  immo- 

_ '  bile  et  transportee  de  plaisii*  en  ecoutant  les  aventures 

de  Telemaque,  rinteirompit  pour  lui  fairc  prendre 
qnelqne  repos.  II  est  terns,  lui  dit-clle,  que  vous  allicz 
pouter  la  douceur  dii  somniell  apres  taut  de  travaux. 
Vous  n’avcz  rlen  a  craindre  lei ;  tout  vous  est  favora¬ 
ble.  Abandonnez  vous  done  a  la  joie.  Goutez-  la 
palx,  et  tons  les  autres  dotis  dcs  dieux  dont  vous  allez 
lire  comblc.  Demain,  quand  VAiirorc  avec  ses  doigts 
de  roses  entr'^ouvrira  les  portes  dorees  de  P  Oricni^et  que 
les  chevaux  du  soleil,  sortant  de  Ponde  muere,  repandront 
les  flames  du  jour,  pour  chasser  devant  eux  toutes  les 
etoiies  du  del,  nous  reprendrons,  mon  cher  Telemaque, 
i’hlstoire  de  vos  malheurs.” 

This  obviously  Is  copied  from  a  similar  passage  m 
the  .^neid,  which  ought  not  to  have  been  copied,  be¬ 
cause  it  lies  open  to  the  same  censure  j  but  the  force 
of  authority  is  great : 

At  regina  gr.avl  jamduditm  saucia  cura, 

Vulnus  allt  venis,  et  coeco  carpltur  igni. 

Multa  viri  virtus  animo,  multusque  recursat 

Gentis  honos  ;  haereut  infixl  pcctore  vultus, 

Verbaque  ;  nec  placidam  membris  dat  cura  quietem. 

Postera  P/uzbea  lustrabat  lennpade  terras, 

Humentenique  Aurora  polo  dimoverat  umbrat?! ; 

Cum  sic  unanimem  alloquitar  inalesana  sororem. 

Lib.  iv.  I. 

The  language  of  Homer  is  suited  to  his  subject,  not 
less  accurately  tlian  the  actions  and  sentiments  ot  his 
heroes  are  to  their  characters.  Virgil,  in  that  particu¬ 
lar,  falls  short  of  perfection  :  his  language  i^  stately 
throughout ;  and  though  he  descends  at  times  to  the 
simplest  branches  of  cookery,  roasting  and  boiling  for 
example,  yet  he  never  relaxes  a  moment  from  the  high 
tone. — In  adjusting  his  language  to  his  subject,  no  wri¬ 
ter  equals  Swift.  We  can  recollect  but  one  exception, 
which  at  the  same  time  is  far  from  being  gross  :  The 
Journal  of  a  modern  Lady  is  composed  in  a  style  blend¬ 
ing  sprightliness  with  familiarity,  perfectly  suited  to 
the  subject  •,  in  one  passage,  however,  the  poet,  deviat¬ 
ing  from  that  style,  takes  a  tone  above  liis  subject. 
The  passage  we  have  in  view  begins  1.  115.  But  let 
me  now  a  while  survey,  &c.  and  ends  at  1.  1 3  5* 

It  is  proper  to  be  observed  upon  this  head,  that  wri¬ 
ters  of  inferior  rank  are  continually  upon  the  stretch 
to  enliven  and  enforce  their  subject  by  exaggeration 
and  superlatives.  This  unluckily  has  an  efl'ect  contrary 
to  what  is  intended  •,  the  reader,  disgusted  with  lan¬ 
guage  that  swells  above  the  subject,  is  led  by  contrast 
to  think  more  meanly  of  the  subject  than  it  may  pos¬ 
sibly  deserve.  A  man  of  prudence,  beside,  will  be  no 
less  careful  to  husband  his  strength  in  writing  than  in 
walking  ;  a  writer,  too  liberal  of  superlatives,  exhausts 
liis  whole  stock  upon  ordinary  incidents,  and  re-erves 
no  share  to  express,  with  greater  energy,  matters  of 
importance. 

Many  writers  of  that  kind  abound  so  in  epithets,  as 
if  poetry  consisted  entirely  in  high  sounding  words. 
Take  the  following  instance  : 

^Vhen  black  brow’d  night  her  dusky  mantle  spread, 
And  wrapt  in  solemn  gloom  the  sable  skv  j 
*  "When  soothing  sleep  her  opiate  dews  had  slicd, 

And  seal’d  in  silken  slumbeni  every  eye  : 
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Wy  waking  tliought  admits  no  balmy  rest, 

Nor  the  sweet  bliss  of  soft  oblivion  share  ; 

But  watchful  woe  distracts  my  aching  breast, 
hly  beai  t  the  subject  of  corroding  cart ; 

From  haunts  of  men  with  wandering  steps  and  slow 

I  solitary  steal,  and  soothe  my  pensive  woe. 

Here  every  substantive  is  faithfully  attended  bj'  some 
tumid  epithet. 

We  proceed  to  a  second  remark,  not  less  Important 
than  the  former.  No  person  of  reflection  but  n)ust  be 
sensible,  that  au  incident  makes  a  stronger  impression  on 
au  eye  witness,  than  when  heard  at  second  band.  Wri¬ 
ters  of  cenlus,  sensible  that  the  eye  is  the  best  avenue  to 
the  heart,  represent  every  thing  as  passing  in  our  sight  j 
and,  from  readers  or  hearers,  transform  us  as  it  were 
into  spectators  :  a  skilful  writer  conceals  himself,  and 
presents  his  personages  :  in  a  word,  every  thing  becomes 
dramatic  as  much  as  possible.  Plutarch,  de  gloria  A~ 
theniensium,  observes,  that  Thucydides  makes  his  reader 
a  spectator,  and  inspires  him  with  the  same  passions  as 
if  he  were  an  eye  witness. 

In  the  fine  arts,  it  is  a  rule  to  put  the  capital  objects 
in  the  strongest  point  of  view  ;  and  even  to  present  them 
oftencr  than  once,  where  it  can  be  done.  In  history 
painting,  the  principal  figure  is  placed  in  the  frCnt,  and 
in  the  best  light :  an  equestrian  statue  is  placed  in  a 
centre  of  streets,  that  it  may  be  seen  from  many  places 
at  once.  In  no  composition  is  there  greater  opportuni¬ 
ty  for  this  rule  than  in  writing  : 

•  Sequitur  pulcherrimus  Astur, 


Astur  equo  fideus  et  vcrslcolgribus  armis. 

JEneid,  x.  180. 

.  - Full  many  a  lady 

I’ve  ey’d  with  best  regard,  and  many  a  time 
Th’  harmony  of  their  tongues  hath  into  bondage 
Brought  my  too  diligent  ear  ;  for  several  virtues 
Have  I  lik’d  several  women  :  never  any 
With  so  full  soul,  but  some  defeet  in  her 
Hid  quarrel  with  the  noblest  grace  she  ow’d. 

And  put  it  to  the  foil.  But  you,  O  you. 

So  perfect,  and  so  peerless,  are  created 

Of  every  creature’s  best.  dempest,  act  ili.  sc.  I. 

Orlando _ Whate’er  you  are 

That,  in  the  desert  inaccessible. 

Under  the  shade  of  melancholy  boughs, 
l.ose  and  neglect  the  creeping  hours  of  time  •, 

If  ever  you  have  look’d  on  better  days  j 

If  ever  been  where  bells  have  knoll’d  to  church  j 

1  f  ever  sat  at  any  good  man’s  feast  *, 

If  ever  from  your  eyelids  wip’d  a  tear. 

And  known  what  ’tis  to  pity,  and  be  pity’d  ; 

Let  gentleness  my  strong  enforcement  be, 

In  the  which  hope  I  blush,  and  hide  my  sword. 

Duke  sen.  True  is  it  that  we  have  seen  better  days , 
And  have  with  holy  bell  been  knoll’d  to  churcli  j 
And  sat  at  good  men’s  feasts  •,  and  wip’d  our  eyes 
Of  drojrs  that  sacred  pity  had  engender’d  j 
And  therefore  sit  you  down  in  gentleness. 

And  take  upon  command  what  help  we  have, 

'I'hat  to  your  wanting  may  be  mlnist’red. 

.is  you  like  it. 

With  thee  conversing  I  forget  all  time  ; 

All  seasons  aud  their  change,  all  please  alike. 

^  I  2  Swc'  t 
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jqaaaiion.  Sweet  is  the  breath  of  morn,  her  rising  sweet, 
'-rrry^f-J  With  charm  of  earliest  birds  ;  pleasant  the  sun 
When  hrst  on  this  delightful  land  he  spreads 
His  orient  beams  on  herbs,  tree,  fruit,  and  liow’r 
Glist’ring  with  dew  j  fragrant  the  fertile  earth 
After  soft  show’rs  ;  and  sweet  the  coming  on 
Of  grateful  ev’ning  mild,  the  silent  night 
With  this  her  solemn  bird,  and  this  fair  moon, 

And  these  the  gems  of  heav’n,  her  starry  train  : 

But  neither  breath  of  morn,  when  she  ascends 
With  charm  of  earliest  birds,  nor  rising  sun 
On  this  delightful  land,  nor  herb,  fruit,  flow’r, 
(ilist’ring  with  dew,  nor  fragrance  after  show’rs, 
Nor  grateful  ev’ning  mild,  nor  silent  night. 

With  this  her  solemn  bird,  nor  walk  by  moon 
Or  glittering  star  light,  without  thee  is  sweet. 

Paradise  Lost,  book  iv.  1.  634. 

“  W' hat  mean,  ye,  that  ye  use  this  proverb.  The  fa¬ 
thers  have  eaten  sour  grapes,  and  the  children’s  teeth 
are  set  on  edge  ?  As  I  live,  saith  the  Lord  God,  ye 
shall  not  have  occasion  to  use  this  proverb  in  Israel.  If 
a  man  keep  my  judgments  to  deal  truly,  he  is  just,  he 
shall  surely  live.  But  if  he  be  a  robber,  a  shedder  of 
blood  :  if  he  have  eaten  upon  the  mountains,  and  de¬ 
nied  his  neighbour’s  wife :  if  he  have  oppressed  the 
poor  and  needy,  have  spoiled  by  violence,  have  not  re¬ 
stored  the  pledge,  have  lift  up  his  eyes  to  idols,  have 
given  forth  upon  usury,  and  have  taken  increase  ;  shall 
he  live  ?  he  sliall  not  live  :  he  shall  surely  die  j  and  liis 
blood  shall  be  upon  him.  Now,  lo,  if  he  beget  a  son, 
that  seeth  all  his  father’s  sins,  and  considereth,  and  doth 
not  such  like  j  that  hath  not  eaten  upon  the  moun¬ 
tains,  hath  not  lift  up  his  eyes  to  idols,  nor  defiled  his 
neighbour’s  wife,  hath  not  oppressed  any,  nor  with¬ 
held  the  pledge,  neither  hath  spoiled  by  violence,  but 
hath  given  his  bread  to  the  hungry,  and  covered  the 
naked  with  a  garment  :  that  hath  not  received  usury 
nor  increase,  that  hath  executed  my  judgments,  and 
walked  In  my  statutes  :  he  shall  not  die  for  the  iniquity 
of  his  father  5  he  shall  surely  live.  The  soul  that  sin- 
neth,  it  shall  die  j  the  son  shall  not  bear  the  iniquity 
of  the  father,  neither  shall  the  father  bear  the  iniquity 
of  the  son  j  the  righteousness  of  the  righteous  shall  be 
upon  him,  and  the  wickedness  of  the  wicked  shall  be 
upon  him.  Have  I  any  pleasure  that  the  wicked  should 
die,  saith  the  Lord  God  j  and  not  that  he  should  return 
from  his  ways,  and  livn  !”  P%ekiel  xvli. 

A  concise  comprehensive  styJe  Is  a  great  ornament  in 
narration  ;  and  a  superfluity  of  unnecessary  words,  not 
less  than  of  circumstances,  a  great  nuisance.  A  judi¬ 
cious  selection  of  the  striking  circumstances,  clothed  in 
a  nervous  style,  is  delightful.  In  this  style,  Tacitus 
excels  all  writers,  ancient  and  modern.  Instances  aj’e 
Humberless :  take  the  following  specimen  : 

“  Crebra  hiuc  praelia,  et  steplus  in  modum  latrocinil: 
per  saltus,  per  paludes  ;  ut  cuique  fors  aut  virtus  :  te- 
snere,  proviso,  ob  iram,  ob  praedam,  jussu,  et  aliquando 
ignarls  ducibus.”  Annul,  lib.  xii.  §  39. 

After  Tacitus,  Osslan  in  that  respect  justly  merits 
lae  place  of  distinction.  One  cannot  go  wrong  for  ex¬ 
amples  In  any  part  of  the  book. 

If  a  concise  or  nervous  style  be  a  beauty,  tautology 
?U;USt„be  a  Flemish  ;  and  yet  writers,  fettered  by  verse, 


are  not  sufficiently  careful  to  avoid  this  slovenly  prac-  NarratioB. 
tice  :  they  may  be  pitied,  but  they  cannot  be  justified.  — y-— j 

Take  for  a  specimen  the  following  instances,  from  the 
best  poet,  for  versification  at  least,  that  England  has  to 
boast  of : 

High  on  his  helm  celestial  lightnings  play, 

His  beamy  slileld  emits  a  living  ray  j 

Th’  unweary’d  blaze  incessant  streams  supplies, 

Like  the  red  star  that  fires  tlie  autumnal  skies. 

Iliad.  5. 

Strength  and  omnipotence  invest  thy  throne. 

Ihid.  576, 

So  silent  fountains,  from  a  rock’s  tall  head, 

In  sable  streams  soft  trickling  waters  shed. 

Ibid.  ix.  19. 

His  clanging  armour  rung-.  Ibid.  xii.  94. 

Fear  on  their  cheek,  and  horror  in  their  eye. 

Ibid.  XV.  4. 

The  blaze  of  armour  flash’d  against  the  day'. 

Ibid.  xvii.  736. 

As  when  the  piercing  blasts  of  Boreas  blow. 

Ibid.  xix.  380. 

And  like  the  moon,  the  broad  refulgent  shield 
Blaz’d  with  long  rays,  and  gleam’d  athwart  the  field, 

Ibid.  xix.  402. 

No — could  our  swiftness  o’er  the  winds  prevail. 

Or  beat  the  pinions  of  the  western  gale. 

All  were  in  vain  Ibid.  xix.  604. 

The  humid  sweat  from  every  pore  descends. 

Ibid,  xxlii.  829. 

We  close  this  article  with  a  curious  inquiry'.  An 
object,  however  ugly  to  the  sight,  is  far  from  being  so 
when  represented  by  colour's  or  by  words.  What  is 
the  cause  of  this  diflerence  ?  With  respect  to  painting, 
the  cause  is  obvious  :  a  good  picture,  whatever  the 
subject  be,  is  agreeable  by  the  pleasure  we  take  in 
imitation  ;  and  this  pleasure  overbalancing  the  dis¬ 
agreeableness  of  the  subject,  makes  the  picture  upon 
the  whole  agreeable.  W  ith  respect  to  the  description 
of  an  ugly  object,  the  cause  follows.  To  connect  in¬ 
dividuals  in  the  social  state,  no  particular  contributes 
more  tlian  language,  by  the  power  it  possesses  of  an 
expeditious  communication  of  thought,  and  a  lively 
representation  of  transactions.  But  nature  hath  not 
been  satisfied  to  recommend  language  by  its  utility 
merely  :  independent  of  utility,  it  is  made  susceptible 
ol  many  beauties,  which  are  directly  felt,  without  any 
intervening  reflection.  And  this  unlblds  the  mystei'y  *, 
for  the  pleasure  of  language  is  so  great,  as  in  a  lively 
description  to  overbalance  the  disagreeableness  of  the 
image  raised  by  it.  This,  however,  is  no  encourage¬ 
ment  to  choose  a  disagreeable  subject  ;  for  the  pleasure 
is  incomparably  greater  wheie  the  subject  and  the  de¬ 
scription  are  both  of  them  agreeable. 

The  following  description  is  upon  the  whole  a- 
greeable,  though  the  subject  described  is  in  itself 
dismal ; 

Nine  times  the  space  that  measures  day  and  night 
To  mortal  men,  he  with  his  horrid  crew 

Ltiy-. 


NaiTalion, 

Xarses. 
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Xarrntion.  Lay  vanquished,  rolling  in  the  fiery  gult, 

—1/  '■  *  Confounded  though  immortal !  but  his  doom 

lieserv’d  him  to  more  wrath  j  for  now  the  thought 
Both  of  lost  happiness  and  lasting  pain 
Torments  him:  round  he  throws  his  baleful  eyes 
That  witness’d  huge  affliction  and  dismay, 

IMix’d  with  obdurate  pride  and  stedfast  hate. 

At  once  as  far  as  angels  ken  he  views 
The  dismal  situation  waste  and  wild  : 

A  duntieon  horrible,  on  all  sides  round 
As  one  great  furnace  flamed  •,  yet  from  those  flames 
No  light,  but  rather  darkness  visible 
Serv’d  only  to  discover  sights  of  wo, 

Ilegions  of  sorrow,  doleful  shades,  where  peace 
And  rest  can  never  dwell,  hope  never  comes 
Tiiat  comes  to  all  ;  but  torture  without  end 
Still  urges,  and  a  fiery  deluge,  fed 
Witli  cver-lmrnlug  sulphur  unconsum’d  ! 

Such  place  eternal  justice  had  prepar’d 

For  those  rebellious.  Taradise  Lost,  bcok  1.  50. 

An  unmanly  depression  of  spirits  in  time  of  danger  is 
not  an  agreeable  siglit  j  and  yet  a  fine  description  or 
representation  of  it  will  be  relished; 

K.  Richard.  What  must  the  king  do  now  ?  must 
he  submit  ? 

The  king  shall  do  it ;  must  he  be  depos’d  ? 

The  king  shall  be  contented  :  must  he  lose 
The  name  of  king  ?  o’  God’s  name  let  it  go  : 

I’ll  give  my  jewels  for  a  set  of  beads  ; 

^ly  gorgeous  palace,  for  a  hermitage  j 
My  gay  apparel,  for  an  almsman’s  gown  j 
My  figur’d  goblets,  for  a  dish  of  wood  ; 

My  sceptre  for  a  palmer’s  walking  staff; 

?tly  subjects,  for  a  pair  of  carved  saints  ; 

And  my  large  kingdom,  for  a  little  grave  ; 

A  little,  little,  grave, - an  obscure  grave. 

Or  I’ll  be  burled  in  the  king’s  highway; 

Some  way  of  common  tread,  where  subjects  feet 
May  hourly  trample  on  their  sovereign’s  head  ; 

For  on  my  heart  they  tread  now,  whilst  I  live  ; 

And,  bury’d  once,  why  not  upon  my  head  ? 

Richard  II.  act  lii.  sc.  6. 

Objects  that  strike  terror  in  a  spectator,  have  in  poe¬ 
try  and  painting  a  fine  effect.  The  picture,  by  raising 
a  slight  emotion  of  terror,  agitates  the  mind  ;  and  in 
that  condition  every  beauty  makes  a  deep  impression. 
May  not  contrast  heighten  the  pleasure,  by  opposing 
our  present  security  to  the  danger  of  encountering  the 
object  represented. 

•'  - Tlic  other  shape, 

If  biiape  it  might  be  call’d  that  shape  had  non© 
Distlnguisliable  in  member,  joint,  or  limb; 

Or  substance  might  be  call’d  that  shadow  seem’d, 
lor  each  seem’d  either;  bhack  it  stood  as  night, 

I' ierce  as  ten  furies,  terrible  as  hell, 

And  shook  a  dreadful  dart.  Par.  Lost,  book  il.  666. 

- Now  storming  fury  rose. 

And  clamour  such  as  hi  ard  in  heaven  till  now 
\\as  never;  arms  on  armour  ci:i^hing  bray’d 
llorrilile  discord,  and  the  madding  wheels 
Ot  bra'/.eii  eh'iriots  rage  ;  dire  was  the  nohe 
Ui  CDulUct  ;  overhead  the  dismai  hiss 


Of  fiei-y  darts  in  flaming  volleys  flew. 

And  flying  vaulted  either  host  with  fire. 

So  under  fiery  cope  together  rush’d 
Both  battles  main,  with  ruinous  assault 
And  unextlnguishable  rage :  all  heaven 
Kesounded,  and  had  earth  been  then,  ail  earth 
Had  to  her  centre  shook.  Ibid,  book  vi. 


Ghost _ But  that  I  am  forbid 

To  tell  the  secrets  of  my  prison-house, 

I  could  a  tale  unfold,  whose  lightest  word 
Would  harrow’  up  thy  soul,  free’^e  thy  young  blood, 
Make  thy  two  eyes,  like  stars  start  from  their  spheres, 
Thy  knotty  and  combined  locks  to  part. 

And  each  particular  hair  to  stand  on  end, 
liike  quills  upon  the  fretful  porcupine  ; 

But  this  eternal  blazon  must  not  be 

To  ears  of  flesh  and  blood.  Hamlet,  act  I.  sc.  8.. 


Gratiano.  Poor  Hesdemona !  I’m  glad  thy  father’s 
dead  : 

Thy  match  was  mortal  to  him  ;  and  pure  grief 
Shore  his  old  thread  in  twain.  Hid  he  live  now, 
This  sight  would  make  him  do  a  desp’rate  turn : 

Yea,  curse  his  better  angel  from  his  side. 

And  fall  to  reprobation.  Othello,  act  v.  sc.  8. . 


Objects  of  horror  must  be  excepted  from  the  forego¬ 
ing  theoiy  ;  for  no  description,  however  lively,  is  suffi¬ 
cient  to  overbalance  the  disgust  raised  even  by  the  idea 
of  such  objects.  Every  thing  horrible  ought  therefore 
to  be  avoided  in  a  description. 

N ARSES,  the  eunuch  who  rivalled  Bellsarlus  in  he¬ 
roism  under  the  reign  of  the  emperor  Justinian,  emerged 
from  obscurity  A.  D.  538.  From  the  domestic  service 
of  the  palace,  and  the  administration  of  the  private  re¬ 
venue,  he  was  suddenly  exalted  to  the  head  of  an  army. 
He  is  ranked  among  the  few  eunuchs  who  have  rescued 
that  unhappy  name  from  the  contempt  and  hatred  of 
mankind.  A  feeble  diminutive  body  concealed  the  soul 
of  a  statesman  and  a  warrior.  His  youth  had  been  em¬ 
ployed  in  the  management  of  the  loom  and  distafl’,  in 
the  cares  of  the  household,  and  the  service  of  female 
luxury;  but,  while  his  hands  were  busy,  he  secretly  ex¬ 
ercised  the  faculties  of  a  vigorous  and  discerning  mind. 
A  stranger  to  the  schools  and  the  camp,  be  studied  in 
the  palace  to  dissemble,  to  fhitter,  and  to  persuade  ;  and 
as  soon  as  he  approached  the  person  of  the  emperor, 
Justinian  listened  with  surprise  and  pleasure  to  the  man¬ 
ly  counsels  of  his  chamberlain  and  private  treasurer., 
'I'he  talents  of  Narses  were  tried  and  improved  in  I’re- 
quent  embassies  ;  he  led  an  army  into  Italy,  acquired  a 
pr;ictical  knowledge  of  the  war  and  tliC  country,  and 
presumed  to  strive  with  the  genius  of  Belisarius. . 
Twelve  vears  after  his  return,  the  eunuch  was  chosen 
to  achieve  the  conquest  which  had  been  left  impertect 
by  the  first  of  the  Roman  generals,  instead  of  being 
dazzled  by  vanity  or  emulation,  he  seriously  declartui, 
that  unless  he  were  armed  with  an  adequate  force,  he 
would  never  consent  to  risk  his  own  glorv  and  that  of 
his  sovereign.  Justinian  granted  t«)  the  favourite  what 
he  might  have  denied  to  the  hero :  the  Gt>thic  war 
was  rekindled  Iron)  its  ashes,  and  the  prep;irations . 
were  not  unworthy  of  the  ancient  majesty  of  the  em¬ 
pire. 

Narses  defeated  the  Goths,  the  Franks,  and  the 

Alamanni  . 
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Narsiis  Alaraaniii  j  tlie  Italian  cities  opened  their  gates  to  the 
It  conq^ueror  j  he  entered  the  capital  in  tnunijih  j  and 

Nassau,  having  established  the  seat  of  his  government  cit  Ila- 
'  venna,  continued  1 5  years  to  govern  Italy  under  the 
title  of  Exarch. 

His  virtues,  we  are  told,  were  stained  with  avarice; 
and  in  this  provincial  reign  he  accumulated  a  treasure 
of  gold  and  silver  which  surpassed  the  modesty  of  a 
private  fortune.  His  government  was  oppressive  or 
unpopular;  and  the  general  discontent  was  expressed 
with  freedom  by  the  deputies  of  Home.  Before  the 
throne  of  Justinian  they  boldly  declared,  that  their 
Gothic  servitude  had  been  more  tolerable  than  the  des¬ 
potism  of  a'Greek  eunuch;  and  that  unless  their  ty¬ 
rant  were  instantly  removed,  they  would  consult  their 
o  wn  happiness  in  the  choice  of  a  master.  I  bus  was 
his  disgrace  the  effect  of  the  people’s  disaffection  ;  and 
his  death,  though  in  the  extreme  period  of  old  age, 
was  unseasonable  and  premature,  since  his  genius  alone 
could  have  repaired  the  last  and  fatal  error  of  his  lile. 
He  died  about  the  year  567,  and,  as  some  say,  at  the 
advanced  age  of  95  ;  but  this  does  not  appear  very  pro¬ 
bable.  See  Gibbon’s  Horn.  Hist.  vol.  Iv.  qto  edit.  p.  194, 
298,  &c. 

NARVA,  a  strong  town  of  the  Russian  empire,  in 
Blvonia,  with' a  castle  and  a  harbour.  It  was  taken  by 
the  Muscovites  from  the  Danes  in  I55^>  Swedes 

in  1981,  and  they  defeated  the  Muscovites  near  it  in 
1700;  but  it  was  retaken  by  the  Russians  in  1704  by 
storm,  and  the  inhabitants  sent  to  Astracan.  It  is  seat¬ 
ed  on  the  river  Narva,  95  miles  south-west  of  'Wiburg, 
and  172  north-east  of  Riga.  E.  Long.  29.  o.  N.  Lat. 
59.  8. 

NARWAL,  a  genus  of  whales.  See  Monodon, 
Cetology  Inc/e.v. 

NASSAU-siegen,  a  small  principality  of  Germany 
in  the  Westerw.alde,  is  in  general  a  mountainous  woody 
country,  with  some  arable  and  pasture  ground,  and  a 
good  breed  of  eattle.  Its  manufactures  are  chiefly 
those  of  iron  and  steel,  having  an  iron  mine  in  the 
neighbourhood  of  Slegen.  Count  John  the  Younger, 
in  1626,  embraced  the  Roman  Catholic  religion,  and 
endeavoured  to  introduce  it  into  the  country ;  but  the 
principality,  upon  the  extinction  of  the  line  of  Nassau- 
Slegen  in  1743,  falling  to  the  line  of  Nassau-Dietz, 
and  therein  to  the  prince  of  Orange,  hereditary  stadt- 
holder  of  the  United  Provinces,  the  Protestants  were 
delivered  from'  their  apprehensions  of  Popish  tyranny 
,  and  bigotry.  I'he  prince,  on  account  of  these  territo¬ 
ries,  has  a  seat  and  voice  at  the  diets  of  the  empire  and 
circle  in  the  college  of  princes.  His  assessment  In  the 
raatricula  for  Nassau-Siegen  is  77  florins  monthly ; 
and  towards  the  maintenance  of  the  chamber  judicato¬ 
ry,  50  rlxdollar.<,  six  kruitzers  and  a  half,  each  term. 
The  revenue  of  this  principality  is  estimated  at  100,000 
rixdollars. 

EIassau  Dillenbourg,  a  principality  of  Germany,  i^- 
tuated  ii^ar  the  former.  It  has  not  much  arable  land, 
but  plenty  of  wood,  good  quarries  of  stone,  some  sil¬ 
ver  and  vitriol,  copper  and  lead,  with  store  of  iron, 
for  the  working  and  smelting  of  which  there  are  many 
forges  and  founderios  in  tlie  country;  and  by  these, 
and  the  sale  of  their  iron,  the  inhabitants  chiefly  sub¬ 
sist.  Calvinism  Is  the  religion  of  the  principality, 
i'diich  contains  live  towns  and  two  boroughs,  and  be¬ 


longs  entirely  to  William  V.  pnnc.e  of  Orr-nge,  and  NasGaa 
hereditary  stadtholder  of  the  United  Provinces,  whose  IJ 
father  succeeded  to  a  part  of  it  in  -17.^9  death 

of  Prince  Christian,  and  to  the  rest  in  1743  on  the  ■ 
death  of  Prince  Will  iam  llyacynth  of  Siegen.  The 
prince,  on  account  of  this  principality  also  and  Dietz, 
has  a  seat  and  voice  in  the  college  of  jirinces,  at  the 
diets  of  the  empire  and  circle.  His  assessment  in  the 
matricula,  for  Nassau-Dillcnbonrg,  is  102  florins 
monthly  ;  and  to  the  chamber  judicatory,  59  rixdol¬ 
lars  six  and  half  kruitzers,  each  term.  His  revenue 
from  this  principality  is  computed  at  above  130,000 
florins. 

NASSAU-Hac/ainar,  a  country  of  Germany,  which, 
till  the  year  171 1,  had  princes  of  its  own  ;  but  now  be¬ 
longs  wholly  to  William  V.  prince  of  Orange. 

Nassau,  prince  of  Orange.  See  Maurice. 

NATES,  in  Anatomy,  a  term  expressing  those  two 
fleshy  exterior  parts  of  the  body,  vulgaily  called  the 
buttocks.  See  Anatomy. 

Nat£s  Ctrebri,  are  two  circular  protuberances  of  the 
brain,  situated  on  the  back  side  of  the  medulla  oblonga¬ 
ta,  near  the  cerebellum. 

NATION,  a  collective  term,  used  for  a  consider¬ 
able  number  of  people  inhabiting  a  certain  extent  of 
land,  confined  within  fixed  limits,  and  under  tl?e  same 
government. 

NATIONAL  DEBT  :  the  money  owing  by  govern¬ 
ment. 

Our  limits  ])ernilt  us  to  give  but  a  very  general  sketch 
of  this  subject  ;  However,  as  it  is  of  considerable  im¬ 
portance  to  every  inhabitant  of  these  kingdoms,  we 
shall  endeavour  to  give  as  clear  and  comprehensive  a 
view  of  it  as  the  bounds  necessarily  prescribed  us  will 
admit.  In  order  to  this,  it  may  not  be  improper  to  re¬ 
fer  back  to  the  times  that  have  gone  before  us,  that  w'e 
may  the  better  discover  the  nature  of  public  revenues, 
the  manner  of  their  expenditure,  and  the  causes  of  pub¬ 
lic  debt. 

In  that  rude  state  of  society  which  precedes  the  ex¬ 
tension  of  commerce  and  the  improvements  of  manu- 
I'actures,  when  those  expensive  luxuries  which  com¬ 
merce  and  manufactures  can  alone  introduce,  are  alto¬ 
gether  unknown  ;  the  person  who  possesses  a  large  reve¬ 
nue  can  spend  or  enjoy  that  revenue  in  no  .otiicr  way 
than  by  maintaining  nearly  as  many  people  as  it  can 
maintain.  Among  our  feudal  ancestors,  the  long  time 
during  whicli  estates  used  to  continue  in  the  same  fainl-  Wealth  of 
ly,  sufficiently  demonstrates  the  general  disposition  oiHations. 
people  to  live  within  their  income.  'Though  the  rustic 
liospitality  constantly  exercised  by  the  great  landholders 
may  not  to  us  hi  the  present  times  seem  consistent  witli 
that  order  which  we  are  apt  to  consider  as  inseparably 
connected  with  good  economy,  yet  we  must  certainly 
allow  them  to  have  been  at  least  so  far  frugal  as  not 
commonly  to  have  spent  their  whole  income.  Some 
part  of  this  money,  perhaps,  they  siicnt  in  purchasing 
the  few  objects  of  vanity  and  luxuiy  with  which  the 
circumstances  of  the  times  could  furui.'h  them  :  but 
some  part  of  it  they  seem  commonly  to  have  hoarded. 

'They  could  not  well  indeed  do  any  thing  else  but 
hoard  whatever  money  they  saved.  'To  trade  was  dis¬ 
graceful  to  a  gentleman  ;  and  to  lend  money  at  interest, 
which  at  that  time  was  considered  as  usury  and  prohi¬ 
bited  by  law,  would  have  been  still  more jso. 


The 
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Nutiai.ll  The  same  Jispositlon  to  save  and  to  hoard  prevailed 

^|,g  sovereign  as  well  as  In  the  subjects.  Among  na- 
*  tions  to  whom  commerce  and.  manufactures  ape  little 
known,  the  sovereign  is  in  a  situation  which  naturally 
disposes  him  to  the  parsimony  requisite  for  accumula' 
tion.  In  that  situation  the  expence  even  of  a  sove¬ 
reign  cannot  be  directed  by  that  vanity  which  delights 
in  the  gaudy  finery  of  a  court.  The  ignorance  of  the 
times  affords  but  few  of  the  trinkets  In  which  that 
finery  consists.  Standing  armies  are  not  then  necessa¬ 
ry  •,  so  that  the  expence  even  of  a  sovereign,  like  that 
of  anv  other  great  lord,  can  be  employed  in  scarce  any 
thing  but  bounty  to  his  tenants  and  hospitality  to  his 
retainers.  But  bounty  and  hospitality  very  seldom  lead 
to  extravagance  ;  though  vanity  almost  always  does. 
All  the  ancient  sovereigns  of  Europe  accordingly  had 
treasures.  Every  Tartar  chief  in  the  present  times  is 
said  to  have  one. 

In  a  commercial  country  abounding  with  every  sort 
of  expensive  luxury,  the  sovereign,  in  the  same  manner 
as  almost  all  the  great  proprietors  in  his  dominions,  na- 
'  turally spends  a  great  part  of  his  revenue  in  purchasing 
those  luxuries.  His  own  and  the  neighboniing  coun¬ 
tries  supply  him  abundantly  with  all  the  costly  trinkets 
which  compose  the  splendid  but  Insignificant  pageantry 
of  a  court.  His  ordinary  expence  becomes  equal  to 
his  ordinary  revenue,  and  it  Is  well  if  it  does  not 
frequently  exceed  It.  The  amassing  of  treasure  can 
no  longer  be  expected :  and  when  extraordinary  exi¬ 
gencies  require  extraordinary  expences,  he  must  ne¬ 
cessarily  call  upon  his  subjects  for  an  extraordinary  aid. 
The  late  king  of  Prussia  and  his  father  are  the  only 
great  princes  of  Europe  who,  since  the  death  of  Hen¬ 
ry  IV.  of  France  in  1610,  are  supposed  to  have  amas¬ 
sed  any  considerable  treasure.  The  parsimony  which 
leads  to  accumulation  has  become  almost  as  rare  in  re¬ 
publican  as  in  monarchical  governments.  The  Italian 
republics,  the  United  Provinces  of  tiie  Netherlands, 
are  all  in  debt.  The  canton  of  Berne  is  the  single  re¬ 
public  in  Europe  which  has  amassed  any  considerable 
treasure.  The  other  Swiss  republics  have  not.  The 
taste  for  some  sort  of  pageantry,  for  splendid  buildings 
at  least  and  other  public  ornaments,  frequently  prevails 
as  much  in  the  apparently  sober  senate  house  of  a  little 
republic  as  in  the  dissipated  court  of  the  greatest  king. 

The  want  of  parsimony  in  time  of  peace  imposes  the 
necessity  of  contracting  debt  in  time  of  war.  ^Vhen 
war  comes,  there  is  no  money  in  the  treasury  but  what 
is  necessary  for  carrying  on  the  ordinai-y  expence  of 
the  peace  establishment.  In  war  an  estal)IIshment  of 
three  or  four  times  that  cxpcnce  becomes  necessary  for 
the  defence  of  the  state,  and  consequently  a  revenue 
three  or  four  times  greater  than  the  peace  revenue. 
iSiipposIng  that  tlie  sovereign  should  have  what  he 
scarce  ever  has,  the  immediate  means  of  augmenting 
his  revenue  in  proportion  to  the  augmentation  of  his 
expence ;  yet  still  the  produce  of  the  taxes,  from  whicli 
thi.s  increase  of  revenue  must  be  drawn,  will  not  begin 
to  come  into  the  treasury  till  perhaps  ten  or  twelve 
montlis  after  they  are  imposed.  But  the  moment  in 
which  war  begins,  or  rather  the  moment  in  which  it 
appears  likely  to  Ijegin,  the  army  must  be  augmented, 
the  fleets  must  be'  fitted  out,  the  ganisriied  town-,  must 
be  put  into  a  posture  of  defence  :  that  army,  that  licet 
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those  garrisoned  towns,  must  be  furnished  with  arm.^j  N.uionol 
ammunition,  ami  provisions.  An  immediate  and  great  Debt, 
expence  must  be  incurred  in  that  moment  of  immedi-  — — 
ate  danger,  which  will  not  wait  for  the  gradual  and 
slow  returiis  of  the  new  taxes.  In  this  exigency  go¬ 
vernment  can  have  no  other  resources  but  in  berrow- 

The  same  commercial  state  of  society  which,  by  the 
operation  of  moral  causes,  brings  government  in  this 
manner  into  the  necessity  of  borrowing,  produces  in 
the  subjects  both  an  ability  and  an  inclination  to  lend. 

If  it  commonly  brings  along  with  it  the  necessity  of 
borrowing,  it  likewise  brings  along  with  it  the  facility 
of  doing  so. 

A  country  abounding  with  merchants  and  manufac¬ 
turers,  necessarily  abounds  with  a  set  of  people  through 
whose  hands  hot  only  their  own  capitals,  but  the  capi¬ 
tals  of  all  those  who  either  lend  them  money  or  trust 
them  witli  goods,  pass  as  frequently  or  more  frequent¬ 
ly  than  the  revenue  of  a  private  man,  who  without 
trade  or  business  lives  upon  Iiis  income,  passes  through 
his  hands.  The  revenue  of  such  a  man  can  regularly 
pass  through  his  hands  only  once  in  a  year.  But  the 
tvliole  amount  of  the  capital  and  credit  of  a  merchant 
who  deals  la  a  trade  of  which  the  returns  are  verv 
quick  may  sometimes  pass  through  his  hands  two, 
three,  or  four  times  in  a  year.  A  country  abounding  . 
with  merchants  and  manufactures,  therefore,  necessa¬ 
rily  abounds  with  a  set  of  people,  who  have  it  at  all 
times  in  their  power  to  advance,  if  they  choose  to  do 
so,  a  very  large  sum  of  money  to  government.  Hence 
the  ability  in  the  subjects  of  a  commercial  state  to 
knd.  - 

The  progress  of  the  enormous  debts  which  at  pre-  IHackft. 
sent  oppress,  and  will  in  the  long-run  probably  ruin, 
all  the  great  nations  of  Europe,  has  been  pretty  uni¬ 
form.  In  -England,  after  the  Revolution,  when  new 
connexions  with  Europe  introduced  a  new  system  of 
foreign  politics,  the  expences  of  the  nation  not  only  in 
settling  the  new  establishment,  but  in  maintaining  long 
wars,  as  principals,  on  the  continent,  for  the  security 
of  tlie  Dutch  barrier,  reducing  the  French  monarchy, 
settling  the  Spanish  succession,  supporting  the  house 
of  Austria,  maintaining  the  liberties  of  the  Ger¬ 
manic  body,  and  other  purposes,  increased  to  an  un¬ 
usual  degree  :  insomuch  that  it  was  not  thought  advlse- 
able  to  raise  all  the  expences  of  any  one  year  by  taxes 
to  be  levied  within  that  year,  lest  the  unaccustomed 
weight  of  them  should  create  murmurs  among  the  peo¬ 
ple.  It  was  therefore  the  policy  of  the  times  to  antici-  ^ 

pate  the  revenues  of  tlieir  posterity,  by  borrowing  Im¬ 
mense  sums  for  the  current  service  of  the  state,  and  to 
lay  no  moie  taxes  upon  the  subject  than  would  suffice 
to  pay  the  annual  interest  of  llie  sums  so  borrowed  j  by 
this  means  converting  the  principal  debt.  Into  a.  new 
species  of  property,  transferable  from  one  man  to  an¬ 
other  at  any  time  and  in  any  quantity.  This  system  in¬ 
deed  seems  to  have  liad  its  original  in  the  state  of  Flo¬ 
rence,  A.  D.  1344-,  evhich  government  then  owed  a- 
bout  6o,COOl.  sterling  j  and  being  ujiable  to  pay  it, 
formed  the  principal  into  an  aggregate  sum,  called  nie- 
taphorieally  a  mount  or  hank,  the  shares  whereof  wen- 
transferable*  like  our  '-tocks,  with  interest  at  5  per  rent, 
tin  prices  varying  accerding  to  the  exigencies  of  the 
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National  state.  This  laid  the  foundation  of  what  is  called  the 
Debt  national  debt ;  for  a  few  long  annuities  created  in  the 
reign  of  Charles  11.  will  hardly  deserve  that  name. 

Nations,  like  private  nien,  have  generally  begun  to 
borrow  upon  what  may  be  called  per'sonal  credit,  tvith- 
out  assigning  or  mortgaging  any  particular  fund  for 
the  payment  of  the  debt  j  and  when  this  resource  has 
failed  them,  they  have  gone  on  to  borrow  upon  assign¬ 
ments  or  mortgages  of  particular  funds. 

Wiiat  is  called  the  unfunded  debt  of  Great  Britain, 
Is  contracted  in  the  former  of  those  two  ways.  It 
consists  partly  in  a  debt  which  bears,  or  is  supposed  to 
bear,  no  interest ;  and  which  resembles  the  debts  that  a 
])i’ivate  man  contracts  upon  account  5  and  partly  in  a 
debt  which  bears  interest,  and  which  resembles  what  a 
private  man  contracts  upon  his  bill  or  promissory  note. 
The  debts  which  are  due  cither  for  extraordinary  ser¬ 
vices,  or  for  services  either  not  provided  for  or  not 
paid  at  the  time  when  they  are  performed  5  part  of 
'the  extraordinaries  of  the  army,  navy,  and  ordnance, 
the  arrears  of  subsidies  to  foreign  princes,  those  of 
seamen’s  wages.  Sec.  usually  constitute  a  debt  of  the 
first  kind.  Navy  and  exchequer  bills,  which  are  is¬ 
sued  sometimes  in  payment  of  a  part  of  such  debts 
and  sometimes  for  other  purposes,  constitute  a  debt  of 
the  second  kind  ;  exchequer  bills  bearing  interest  from 
the  day  on  which  they  are  issued,  and  navy  bills  six 
months  after  they  are  issued.  Tlie  bank  of  England, 
either  by  voluntarily  discounting  those  bills  at  tliclr 
current  value,  or  by  agreeing  with  government  for  cer¬ 
tain  considerations  to  circulate  exchequer  bills,  that  is, 
to  receive  them  at  par,  paying  the  interest  w'hich  hap¬ 
pens  to  be  due  upon  them,  keeps  up  their  value,  and 
facilitates  their  circulation,  and  thereby  frequently 
enables  government  to  contract  a  very  large  debt  of 
this  kind.  During  the  great  recolnage  in  King  Wil¬ 
liam’s  time,  when  the  bank  of  England  thought  pro¬ 
per  to  put  a  stop  to  Its  usual  transactions,  exchequer 
bills  and  tallies  are  said  to  have  sold  from  25  to  60 
per  cent,  discount,  owning  partly,  no  doubt,  to  the  sup¬ 
posed  instability  of  the  new  government  established  by 
t!ie  Revolution,  but  partly  too  to  the  want  of  the  sup¬ 
port  of  the  bank  of  England. 

When  this  resource  is  exhausted,  and  it  becomes  ne¬ 
cessary,  in  order  to  raise  money,  to  assign  or  mortgage 
■some  particular  branch  of  the  public  revenue  for  the 
payment  of  the  debt,  government  has  Upon  difl’erent 
occasions  done  this  in  two  difterent  ways.  Sometimes 
it  has  made  this  assignment  or  mortgage  for  a  short  pe¬ 
riod  of  time  only,  a  year  or  a  feiv  years,  for  example  j 
and  sometimes  for  perpetuity.  In  the  one  case,  the 
fund  was  supposed  sufficient  to  pay  within  the  limited 
time  both  principal  and  interest  of  the  money  bor¬ 
rowed  :  In  the  other,  it  was  supposed  sufficient  to  pay 
the  interest  Only,  or  a  perpetual  annultv  equivalent  to 
the  interest  *,  government  being  at  liberty  to  redeem 
at  any  time  this  annuity  upon  paying  back  the  prin¬ 
cipal  sum  borrowed.  When  money  was  raised  in  the 
one  way,  it  v/as  said  to  be  raised  by  anticipation  ;  when 
in  the  other,  by  perpetual funding,  or,  more  shortly,  by 
funding. 

In  the  reign  of  King  William,  when  the  debt  began 
^  be  amassed,  and  during  a  great  fpart  of  that  of 
Queen  Anne,  before  we  had  become  so  familiar  as  wc 
are  now  with  the  practice  of  perpetual  funding,  the 
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greater  part  of  the  new  taxes  were  imposed  but  for  a  Kalloflj 
sliort  period  of  time  (for  four,  five,  six,  or  seven  years  Debt, 

only),  and  a  great  part  of  the  grants  of  every  year  y— 
consisted  in  loans  upon  anticipation  of  the  produce  of 
those  taxes.  The  produce  being  frequently  insufficient 
for  paying  within  the  limited  term  tlie  principal  and 
interest  of  the  money  borrowed,  deficiencies  arose  •,  to 
make  good  which  it  became  necessary  to  prolong  the 
term. 

On  the  31st  of  December  1697,  the  funded  and  un¬ 
funded  debts  amounted  to  21,515,742!.  13s.  8^d.  j 
at  the  same  time,  1714,  they  were  53,681,076!.  5s. 

6^2^'  In  t755>  before  the  breaking  out  of  the  war, 
they  amounted  to  72,289,6731.5  and  on  the  5th  of 
January  1763,  at  the  conclusion  of  the  peace,  they  had 
accumulated  to  122,603,336!.  8s.  2jd.  of  funded  debt, 
and  of  unfunded  13,027,589!.  2s.  2(1.  more.  In  1775, 
they  were  very  nearly  130  millions  5  and  the  last  Ame¬ 
rican  war  added  upwards  of  1 20  millions  more  to  that 
enormous  sum  :  to  pay  the  interest  of  which,  and  the 
charges  of  management,  amounting  annually  to  nearly 
eight  millions  and  a  half,  the  extraordinary  revenues 
elsewhere  enumerated  *  (excepting  only  the  land-tax  *  See  Re 
and  annual  malt  tax)  are  in  the  first  place  mortgaged  coiw. 
and  made  perpetual  by  parliament.  Perpetual,  we  say  5 
but  still  redeemable  by  the  same  authority  that  imposed 
them  ;  which,  if  it  at  any  time  can  pay  oft  the  capital, 
ivill  abolish  those  taxes  which  arc  raised  to  discharge 
the  interest. 

By  this  means,  then,  the  quantity  of  property  in  the 
kingdom  is  greatly  increased  In  idea  compared  with 
former  times  5  yet,  if  we  coolly  consider  it,  not  at  all 
increased  in  reality.  We  may  boast  of  large  fortunes, 
and  quantities  of  money  in  the  funds.  But  where  does 
this  money  exist  ?  It  exists  only  in  name,  in  paper,  in 
public  faith,  in  parliamentary  security  :  and  that  is 
undoubtedly  sufficient  for  the  creditors  of  the  public 
to  rely  on.  But  then  what  is  the  pledge  which  the 
public  faith  has  pawned  for  the  security  of  these  debts? 

'i'he  land,  the  trade,  and  the  personal  Industry  of  the 
subject ;  from  which  the  money  must  arise  th.at  sup¬ 
plies  the  several  taxes.  In  these,  therefore,  and  these 
only,  the  property  of  the  public  creditors  does  rt>allv 
and  Intrinsically  exist  5  and  of  course  the  land,  the 
trade,  and  the  personal  industry  of  individuals,  are  di¬ 
minished  in  their  true  value  just  so  much  as  they  are 
])ledgcd  to  answer.  If  A’s  income  amounts  to  look 
per  annum  j  and  he  is  so  far  Indebted  to  B,  that  he 
])ays  him  50I.  ])er  annum  for  his  interest;  one  half  of 
the  value  of  A’s  property  is  transferred  to  B  the  credi¬ 
tor.  The  creditor’s  jn-operty  exists  in  the  demand 
which  he  has  nj)on  the  debtor,  and  nowliej'e  else  ;  and 
the  debtor  is  only  a  trustee  to  his  creditor  for  one  half 
ol  the  Value  of  his  income.  In  short,  the  projici'ty  of 
a  creditor  of  the  puldic  consists  in  a  certain  portion  of 
the  national  taxes;  by  how  much  therefore  he  is  the 
richer,  by  so  much  the  nation,  which  pays  these  taxes, 

IS  the  poorer. 

The  only  advantage  that  can  result  to  a  nation  from 
public  debts,  is  the  increase  of  circulation,  by  multi¬ 
plying  the  cash  of  the  kingdom,  and  creating  a  new 
species  of  currency,  assignable  at  any  time  and  in  any 
quantity ;  always  therefore  ready  to  be  cmplovcd  in 
any  beneficial  undertaking,  by  means  of  this  its  trans¬ 
ferable  quality ;  and  yet  producing  some  profit  even 

when 
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Kiiional  when  it  lies  Idle  and  unemployed.  A  certain  propor- 
Dcbt.  tion  of  debt  seems  to  be  highly  useful  to  a  trading  peo- 
'  pie  j  but  what  that  proportion  is,  it  is  not  for  us  to 
determine.  This  much  is  indisputably  certain,  that 
tlie  present  magnitude  of  our  national  encumbrances 
very  far  exceeds  all  calculations  of  commercial  bene¬ 
fit,  and  is  productive  of  the  greatest  inconveniences. 
For,  first.  The  enormous  taxes  that  are  raised  upon 
the  necessaries  of  life  for  the  payment  of  the  interest 
of  this  debt,  are  a  hurt  both  to  trade  'and  manufac¬ 
tures,  by  raising  the  price  as  well  of  the  artificer’s 
subsistence  as  of  the  raw  material,  and  of  course,  in  a 
much  greater  proportion,  the  price  of  the  commodity 
itself.  Nav,  the  very  increase  of  paper  circulation  it¬ 
self,  when  extended  beyond  what  is  requisite  for  com¬ 
merce  or  foreign  exchange,  has  a  natural  tendency  to 
increase  the  price  of  provisions  as  well  as  of  all  other 
merchandise.  For  as  its  effect  is  to  multiply  the  cash 
of  the  kingdom,  and  this  to  such  an  extent  that  much 
must  remain  unemployed,  that  cash  (which  is  the  uni¬ 
versal  measure  of  the  respective  values  of  all  other  com¬ 
modities)  must  necessarily  sink  in  its  own  value,  and 
eveiy  thing  grow  comparatively  dearer.  Secondly,  If 
part  of  this  debt  be  owing  to  foreigners,  either  they 
draw  out  of  the  kingdom  annually  a  considerable  quan¬ 
tity  of  specie  for  the  Interest  5  or  else  it  is  made  an  ar¬ 
gument  to  grant  them  unreasonable  pritlleges  in  order 
to  induce  them  to  reside  here.  Thirdly,  If  the  whole 
be  owing  to  subjects  only.  It  Is  then  charging  the  active 
and  industrious  subject,  who  pays  his  share  of  the  taxes 
to  maintain  the  indolent  and  idle  creditor  who  receives 
them.  Lastly,  and  principally.  It  weakens  tlie  inter¬ 
nal  strengtii  of  a  state,  by  anticipating  those  resources 
w’hich  should  be  reserved  to  defend  it  in  case  of  neces¬ 
sity.'  The  interest  we  now'  pay  for  our  debt  would  un¬ 
doubtedly  be  sufllcient  to  maintain  the  most  vigorous 
war  that  any  national  motives  could  possibly  require. 
If  indeed  our  ancestors  in  King  William’s  time  had  an¬ 
nually  paid,  so  long  as  their  exigeneies  lasted,  a  far 
less  sum  than  we  now'  annually  raise  upon  their  aceouuts, 
they  would  not  in  time  of  war  have  borne  so  great  bur¬ 
dens  as  thev  have  bequeathed  to  and  settled  upon  their 
posterity  in  time  of  peace  5  and  might  have  been  cased 
the  instant  the  exigence  was  over. 

On  the  whole,  then,  the  national  debt  is  undouht 
fldly  a  subject  of  v.ast  importance,  and  as  such  it  has 
been  always  considered  ;  for  much  has  been  said  and 
written  upon  it,  and  many  scliemes  have  been  proposed 
at  various  times  and  by  various  persons  for  gradually  re¬ 
moving  it,  it  being  eonsidered  by  the  most  judicious  as 
a  most  pernicious  encumbrance  to  a  commercial  coun¬ 
try.  Some,  we  are  aware,  think  it  of  vast  utility  ;  but 
this  opinion  is  too  excentric,  and  in  our  estimation  too 
feebly  supported,  to  be  ccmvincing.  The  public  debt 
is  Indisputably  a  great  gidcvance  j  and  every  lover  of 
his  country  must  surely  wish  to  sec  it  removed  :  the  pe¬ 
riod,  however,  when  this  blessing  shall  take  place,  if 
indeed  it  ever  arrive,  must  at  least  he  very  distant. 

^Ve  refer  such  as  wish  for  farther  information  on  this 
interesting  topic,  to  those  who  have  treated  of  it  at  full 
length,  as  Smith  in  his  Wealth  of  Nations,  and  Sir 
John  Sinclair  in  his  History  of  the  lleveiiuc.  The 
writings  of  Dr  Frlce  likewise  deserve  considerable  at¬ 
tention,  especiallv  as  one  of  his  plans  for  the  reduction 
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of  the  debt  has  in  fact  been  adopted,  and  in  conse-  National 
qucnce  established,  by  the  legislature  :  His  three  plans  Debt 
may  be  found  in  a  pamphlet  by  William  Morgan,  en-  ^  II 
titled,  A  Keview  of  Dr  Price’s  Writings  on  the  Sub- , 
ject  of  the  Finances  of  this  Kingdom. 

NATIVITY,  or  Natal  Day,  the  day  of  a  per¬ 
son’s  birth.  The  word  nativity 'n  chiefly  used  in  speak¬ 
ing  of  the  saints  ;  as,  the  nativity  of  St  John  the  Bap¬ 
tist,  &c.  But  when  we  say  the  Nativity,  it  Is  un¬ 
derstood  of  that  of  Jesus  Christ,  or  the  feast  of  Christ¬ 
mas. 

Nativity,  nativitas,  in  ancient  law  books,  signifies 
bondage  or  servitude. 

Nativity,  in  Astrology^  the  theme  or  figure  of  the 
heavens,  and  particularly  of  the  twelve  houses,  at  the 
moment  when  a  person  was  born  ;  called  also  the  /«?- 
roscope. 

Casting  the  nativity,  or  by  calculation  seeking  to 
know  how  long  the  queen  should  live,  &c.  was  made 
felony,  an.  23.  Eliz.  c.  2. 

NATIVO  HABENDO,  in  Law,  a  writ  directed  to 
the  sheriff,  for  a  lord  who  claimed  inheritance  in  any 
villain,  when  a  villain  was  run  away  from  him,  for  the 
apprehending  and  restoring  him  to  the  lord. 

NA'i'IX,  in  jSiatttral  History,  n  name  given  by  some 
old  writers  to  the  nerita. 

NATO  LI  A,  the  modern  name  of  the  Lesser  Asia, 
being  the  most  W'esterly  part  of  Turkey  in  Asia,  and 
consisting  of  a  large  peninsula,  which  extends  from  the 
river  Euphrates  as  far  as  the  Archipelago,  the  sea  of 
Marmora,  the  straits  of  Gallipoli  and  of  Constantinople, 
which  separate  it  from  Europe  on  the  west.  It  is 
bounded  on  the  north  by  the  Black  sea,  and  on  the 
south  by  the  Mediterranean. 

NATHIX,  in  Zoology,  the  name  of  the  common  or 
water-snake,  called  also  torquata,  from  the  ring  about 
its  neck.  ,  See  OPHIOLOGY  Index. 

NiVTRUM,  or  Natrox,  the  nitre  of  the  ancients, 
one  of  the  fixed  alkalies.  See  Soda,  Chemistry  Index. 

It  is  found  in  grc.at  abundance  in  many  parts  of  Asia, 
w’here  the  natives  sweep  it  up  from  the  surface  of  the 
ground,  and  called  soap  earth.  The  earliest  account 
we  have  of  it  is  in  the  scriptures,  where  we  find  that 
the  salt  called  nitre  in  those  times  would  ferment  with 
vinecar,  and  possessed  a  detersive  quality,  so  that  it  was 
used  in  baths  and  in  washing.  Solomon  compares  the 
singing  of  songs  with  a  heavy  heart,  to  the  contrarictv 
of  vinegar  and  nitre  :  and  Jeremiah  says,  that  if  the  sin¬ 
ner  Wash  himself  with  nitre,  his  sin  is  uot  cleansed  off. 

'I’liese  are  properties  tliat  perfectly  agree  with  this  salt, 
but  not  at  all  with  our  saltpetre,  which  Is  the  nitre  of 
the  moderns. 

NA'l'TEll-j.xcK,  a  species  of  Rasa,  which  see, 
Erpetology  Index. 

NATUBAIi,  in  general,  something  that  rclates  to 
nature.  See  Nature. 

Natvrai.  Children,  arc  those  born  out  of  law  ful  wed¬ 
lock.  See  Bastard. 

NArvnAl.  Fnnetions,  are  those  actions  whereby  the 
aliments  are  changed  and  assimilated  so  as  to  become  a 
part  of  the  body. 

NATirRAl.,  '\n  Heraldry,  \s  used  where  animals,  fruits, 
flowers,  &c.  arc  blazoned  with  the  colours  they  natu- 
rallv  have,  though  dift'erent  from  the  common  eolouis 
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Natiwal  of  heraldry  :  and  this  Is  to  prevent  their  armories  being 
II  accused  of  falsity,  when  blazoned  with  the  names  of 
Natural  colours  unknown  in  heraldry. 

.  .  Natural  Note,  in  Music,  Is  used  in  opposition  to 

flat  and  sharp  notes,  which  are  called  artificial  notes. 
See  Note,  Scale,  &.c. 

Natural  is  also  used  for  something  coming  imme¬ 
diately  out  of  the  hands  of  nature :  in  which  sense  It 
stands  opposed  to  factitious  or  artificial,  which  signifies 
something  wrought  by  art.  See  ARTIFICIAL. 

Bishop  Wilkins  observes,  that  there  appears  a  world 
of  dift'erence  bettveen  natural  and  artificial  things,  when 
viewed  with  microscopes.  The  first  ever  appear  adorn¬ 
ed  with  all  imaginable  elegance  and  beauty  5  the  latter, 
though  the  most  curious  in  their  kind,  in^itely  rude 
and  unhewn  ;  the  finest  needle  appears  a  rough  bar  of 
iron  ;  and  the  most  accurate  engraving  or  embossment, 
as  it  done  with  a  mattock  or  a  trowel. 

Natural  Beauty,  or  the  beauty  of  natural  objects. 
Is  that  quality  or  those  qualities  in  the  works  of  nature, 
or  more  pi-operly  of  God,  which  are  calculated  to  ex¬ 
cite  pleasing  sensations  in  the  minds  of  all  such  persons 
of  true  taste  as  attentively  observe  them.  It  will  not, 
we  trust,  be  deemed  improper  or  impertinent,  there¬ 
fore,  to  introduce  a  few  observations  on  this  subject, 
previous  to  our  treating  of  natural  history. — To  many, 
it  is  hoped,  it  will  appear  to  be  a  very  proper  introduc¬ 
tion  to  that  important  article.  “  That  sensibility  to 
beauty,  which,  when  cultivated  and  improved,  we 
term  taste,  is  universally  dilfused  through  the  human 
^  ;  and  it  is  most  uniform  with  respect  to  those 

objects,  which  being  out  of  our  power,  are  not  liable  to 
Z)is- accident,  caprice,  or  fa.shion.  The  ver- 
xrtations.  dant  lawn,  the  shady  grove,  the  variegated  landscape, 
the  boundless  ocean,  and  the  starry  firmament,  are  con¬ 
templated  with  pleasure  by  every  attentive  beholder. 
But  the  emotions  of  difierent  spectators,  though  similar 
in  kind,  differ  widely  in  degree  ;  and  to  relish  with  full 
delight  the  enchanting  scenes  of  nature,  the  mind  must 
be  uncorrupted  by  avarice,  sensuality,  or  ambition  •, 
quick  in  her  sensibilities  ;  elevated  in  her  sentiments  ; 
and  devout  in  her  affections.  He  who  possesses  such 
exalted  powers  of  perception  and  enjoyment,  may  al¬ 
most  say,  with  the  poet, 

I  care  not.  Fortune  !  what  you  me  deny  j 
You  cannot  rob  me  of  free  Nature’s  grace  5 
You  cannot  shut  the  windows  of  the  sky. 

Through  which  Aurora  shows  her  bright’ning  face ; 

You  cannot  bar  my  constant  feet  to  trace 
The  woods  and  lawns,  by  living  stream,  at  eve  ; 

Let  health  my  nerves  and  finer  fibres  brace. 

And  I  their  toys  to  the  great  children  leave  : 

Of  fancy,  reason,  virtue,  nought  can  me  bereave. 

“  Perhaps  such  ardent  enthusiasm  may  not  be  com¬ 
patible  with  the  necessary  toils  and  active  offices  which 
Providence  has  assigned  to  the  generality  of  men.  But 
there  are  none  to  whom  some  portion  of  it  may  not 
prove  advantageous  :  and  if  it  were  cherished  by  each 
individual,  in  that  degree  which  is  consistent  with  the 
indispensable  duties  of  his  station,  the  felicity  of  human 
life  would  be  considerably  augmented.  From  this 
source  the  refined  and  vivid  pleasui'es  of  the  imagina¬ 
tion  are  almost  entirely  derived  :  and  the  elegant  arts 
ewe  their  choicest  beauties  to  a  taste  for  the  contempla¬ 


tion  of  nature.  Painting  and  sculpture  arc  express  imi-  Natural 
tations  of  visible  objects  j  and  where  would  be  the  Beauty, 
charms  of  poetry,  if  divested  of  the  imagery  and  embel-  ^  v  — 
lishments  W'hich  she  borrows  from  rural  scenes  ?  Paint¬ 
ers,  statuaries,  and  poets,  therefore,  arc  ahvays  ambi¬ 
tious  to  acknowledge  themselves  the  pupils  of  nature  j 
and  as  their  skill  increases,  they  grow  more  and  more 
delighted  with  every  view  of  the  animal  and  vegetable 
world.  But  the  pleasure  resulting  from  admiration  is 
transient  5  and  to  cultivate  taste,  without  regard  to  its 
influence  on  the  passions  and  affections,  ‘  is  to  rear  a 
tree  for  its  blossoms,  which  is  capable  of  yielding  the 
richest  and  roost  valuable  fruit.’  Physical  and  moral 
beauty  bear  so  Intimate  a  relation  to  each  other,  that 
they  may  be  considered  as  different  gradations  in  tlie 
scale  of  excellence  •,  and  the  knowledge  and  relish  of 
the  former  should  be  deemed  only  a  step  to  the  nobler 
and  more  permanent  enjoyments  of  the  latter. 

“  AVhoever  has  visited  the  Leasow’es,  in  AVarwick- 
shire,  must  have  felt  the  force  and  propriety  of  an  in¬ 
scription  which  meets  the  eye  at  the  entrance  into  tho?e 
delightful  grounds. 

Would  you  then  taste  the  tranquil  scene  ? 

Be  sure  your  bosoms  be  serene  : 

Devoid  of  hate,  devoid  of  strife. 

Devoid  of  all  that  poisons  life  : 

And  much  it  ’vails  you,  in  their  place. 

To  graft  the  love  of  human  race. 

“  Now  such  scenes  contiibnte  powerfully  to  inspire 
that  serenity  which  is  necessary  to  enjoy  and  to  height¬ 
en  their  beauties.  By  a  secret  contagion,  the  soul 
catches  the  harmony  which  she  contemplates ;  and 
the  frame  within  assimilates  itself  to  that  which  is  with¬ 
out.  For, 

AVho  can  forbear  to  smile  with  Nature  ?  Can 
The  stormy  passions  in  the  bosom  roll, 

AVhile  every  gale  is  peace,  and  every  grove 
Is  melody  ? 

“  In  this  state  of  sweet  composure,  we  become  sus¬ 
ceptible  of  virtuous  impressions,  from  almost  every  sur¬ 
rounding  object.  The  patient  ox  is  viewed  with  gene¬ 
rous  complacency  ;  the  guileless  sheep  with  pity  ;  and 
the  playful  lamb  raises  emotions  of  tenderness  and  love. 

AVe  rejoice  with  the  horse,  in  his  liberty  and  exemption 
from  toil,  while  he  ranges  at  large  through  enamelled 
pastures  j  and  the  frolics  of  the  colt  would  afford  un¬ 
mixed  delight,  did  we  not  recollect  the  bondage  which 
he  is  soon  to  undergo.  AVe  are  charmed  with  the  song  • 
of  birds,  soothed  with  the  buzz  of  insects,  and  pleased 
with  the  sportive  motions  of  fishes,  because  these  are 
expressions  of  enjoyment ;  and  we  exult  in  the  felicity 
of  the  whole  animated  creation.  Thus  an  equal  and 
extensive  benevolence  is  called  forth  into  exertion  ;  and 
having  lelt  a  common  interest  in  the  gratifications  of 
inferior  beings,  we  shall  be  no  longer  indifferent  to 
their  *ufferings,  or  become  wantonly  instrumental  in 
producing  them. 

“  It  seems  to  be  the  intention  of  Providence,  that 
the  lower  order  of  animals  should  be  subservient  to  the 
comfort,  convenience,  and  sustenance  of  man.  But 
bis  right  of  dominion  extends  no  farther  j  and  if  this 
right  be  exercised  with  mildness,  humanity,  and  jus¬ 
tice,  the  subjects  of  his  power  will  be  no  less  benefit¬ 
ed 
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ed  than  liimself.  For  various  species  of  living  crca-  advantages  resulting  from  a  taste  for  natural  beauties  Ka-nrul 
tures  are  annually  multiplied  by  human  art,  improved  are  great  anti  important  :  it  is  equally  certain,  that  as  13tauty. 
in  their  perceptive  powers  by  human  culture,  and  plen-  it  is  useful,  so  it  is  a  continual  source  01  real  enjoy- 
tifully  fed  by  human  industiy.  The  relation,  there-  ment ;  for  a  more  rational  pleasure  cannot  possibly  oc- 
fore,  is  reciprocal  between  such  animals  and  man  j  and  cujiy  the  attention  or  captivate  the  aliections  01  man- 
he  may  supply  his  own  wants  by  the  use  of  their  la-  kind,  than  that  which  arises  from  a  due  consmeration 
hour,  the  produce  of  their  bodies,  and  even  the  sacri-  of  the  works  of- nature.  Fleasure,  we  know,  is  a  ne- 
fice  of  their  lives,  whilst  he  co-operates  with  all  gra-  cessary  ingredient  in  human  life,  in  order  in  some  mea- 
cious  Heaven  in  promoting  happiness,  the  great  end  of  sure  to  counterbalance  the  pains,  the  evils,  and  listless¬ 
nesses,  which  are  at  times  perhaps  unavoidable,  and  in 
order  to  render  lile  tolerable.  It  is  the  part  then  ot 
the  moralist,  and  it  has  been  frequently  his  business, 
to  point  out  and  recommend  such  pleasures  as  are  high¬ 
ly  gratifying,  and  are  yet  perfectly  Innocent.  Ihe 
Spectator,  whose  works  will  be  admired  as  long  as  the 
language  in  which  they  are  written  is  understood,  re¬ 


existence. 

“  But  though  it  be  true,  that  partial  evil,  with  re¬ 
spect  to  different  orders  of  sensitive  beings,  may  be  uni¬ 
versal  good  j  and  that  it  is  a  wise  and  lienevolent  insti¬ 
tution  of  nature,  to  make  destruction  itself,  within  cer¬ 
tain  limitations,  the  cause  of  an  increase  of  life  and  en- 

rill  extend  his 


ioyment ;  yet  a  generous  person  will  exteiin  ins  com-  ^  ^ 

passionate  regards  to  every  individual  that  suffers  for  commends  strongly  and  elegantly  the  pleasure  ol  a  gar- 
his  sake :  and  w-hllst  he  sighs  den ;  and  a  later  writer  +,  of  no  common  degree  ol  me¬ 

rit,  and  of  very  considerable  fame,  has  an  essay  on 
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Even  for  the  kid  or  lamb  that  parts  its  life 
Beneath  tlie  bloody  knife, 

he  will  naturally  be  solicitous  to  mitigate  pain,  both  in 
tluration  and  degree,  by  the  gentlest  modes  of  inflict¬ 
ing  it. 

“  We  are  inclined  to  believe,  however,  that  this  sense 
of  humanity  would  soon  be  obliterated,  and  that  the 
lu-ait  would  grow  callous  to  every  soft  impression,  were 
it  not  for  the  benignant  influence  of  the  smiling  face  of 
nature.  The  count  de  Lauzun,  when  imprisoned  by 
liouis  XIV.  in  the  castle  of  Pignerol,  amused  himself 
during  a  long  period  of  time  with  catching  flies,  and 
delivering  them  to  be  devoured  by  a  rapacious  spider. 
Such  an  entertainment  was  equally  singular  and  cruel ; 
and  Inconsistent,  we  believe,  with  his  former  character, 
and  his  subsequent  turn  of  mind.  But  his  cell  had  no 
window,  and  received  only  a  glimmering  light  from  an 
aperture  in  the  roof.  In  less  unfavourable  circumstan¬ 
ces,  may  we  not  presume,  that  instead  of  sporting  with 
inisery,  he  would  have  released  the  agonizing  flies,  and 
bid  them  enjoy  that  freedom  of  which  he  himself  was 
bereaved  ? 

“  But  the  taste  for  natural  beauty'  is  subservient  to 
higher  purposes  than  those  which  have  been  enumerat¬ 
ed  j  and  the  cultivation  of  it  not  only  refines  and  hu¬ 
manizes,  but  dignifies  and  exalts  the  affections.  It 
elevates  them  to  the  admiration  and  love  of  that  Be¬ 
ing  who  Is  the  author  of  all  that  is  fair,  sublime,  and 
good  in  the  creation.  Scepticism  and  irroligion  are 
hardly  compatible  with  the  sensibility  of  heart  which 
arises  from  a  just  and  lively  relish  of  the  wisdom,  har¬ 
mony,  and  order  subsisting  in  the  world  around  us  ; 
and  emotions  of  piety  must  spring  up  spontaneously  in 
the  bosom  that  Is  in  unison  with  all  animated  nature. 
Actuated  by  this  divine  inspiration,  man  finds  a  fane  in 
evci-y  grove  ;  and  glowing  with  devout  fervour,  he 
joins  his  song  to  the  universal  chorus,  or  muses  the 
praise  of  the  Almighty,  in  more  expressive  silence. 
Thus  they 

“  Whom  Nature’s  works  can  charm,  with  God  himself 
Hold  converse  :  grow  familiar,  day  by  day. 

With  bis  conceptions  •,  act  upon  his  plan  j 
And  form  to  his  the  relish  of  their  souls.” 

On  the  whole,  then,  it  certainly  appears,  that  the 


the  same  subject,  from  which  we  shall  select  a  few  ob¬ 
servations,  and  so  conclude  the  article.  ”  Not  he  a- 
lone  (says  this  elegant  w'riter)  is  to  be  esteemed  a  be¬ 
nefactor  to  mankind,  who  makes  an  useful  discoveiy  j 
but  he  also  who  can  point  out  and  recommend  an  inno¬ 
cent  pleasure.  Of  this  kind  are  the  pleasures  arising 
from  the  observation  of  nature  j  and  they  are  highly 
agreeable  to  every  taste  uncorrupted  by  vicious  indul¬ 
gence.  Kural  scenes  of  almost  every  kind  are  delight¬ 
ful  to  the  mind  of  man.  But  the  misfortune  is,  that 
the  greater  part  are  hurried  on  in  the  career  of  life  with 
too  great  rapidity  to  be  able  to  give  attention  to  that 
which  solicits  no  passion.  The  darkest  habitation  in 
the  dirtiest  street  of  the  metropolis,  where  money  can 
be  earned,  has  greater  charms  with  many  than  the 
groves  of  Hagley. 

“  The  patron  of  refined  pleasure,  the  elegant  Epicu¬ 
rus,  fixed  the  seat  of  his  enjoyment  In  a  garden.  lie 
was  of  opinion,  that  a  tranquil  spot,  furnished  with 
the  united  sweets  of  art  and  nature,  W'as  the  best 
adapted  to  delicate  repose.  And  even  the  severer  phi¬ 
losophers  of  antiquity  were  wont  to  discourse  in  the 
shade  of  a  spreading  tree,  in  some  cultivated  planta¬ 
tion.  It  is  obvious,  on  intuition,  that  nature  often 
intended  solely  to  please  the  eye  in  her  vegetable  pro¬ 
ductions.  She  decorates  the  floweret  that  springs  be¬ 
neath  our  feet  In  all  the  perfections  of  external  beauty. 
She  has  clothed  the  garden  with  a  constant  succession 
of  various  hues.  Even  the  leaves  of  the  tree  undergo 
a  pleasing  vicissitude.  The  fresh  verdure  which  they 
exhibit  in  the  spring,  the  various  shades  which  they 
assume  in  summer,  the  yellow  and  russet  tinge  of  au¬ 
tumn,  and  the  nakedness  of  winter,  afford  a  constant 
pleasure  to  a  lively  imagination.  Iroin  the  snowdrop 
to  the  moss  rose  the  flower  garden  displays  an  infinite 
variety  of  shape  and  colour.  The  taste  ol  the  florist 
has  been  ridiculed  as  ti'ifling  ',  yet  surely  without  rea¬ 
son,  Hid  nature  bring  forth  the  tulip  and  the  lily, 
the  rose  and  the  honeysuckle,  to  be  neglected  by  the 
haughty  pretender  to  superior  reason  ?  To  omit  a 
single  social  duty  for  the  cultivation  of  a  polyanthus 
were  ridiculous  as  well  as  criminal  ;  but  to  pass  by  the 
beauties  lavished  before  us,  without  observing  them,  is 
no  less  ingratitude  than  stupidity.  A  had  heart  finds 
little  amusement  but  in  a  communieation  with  the  ac¬ 
tive  world,  where  scope  is  given  for  the  indulgence  of 

4  K  2  malignanl 
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Natural  malignant  passions  •,  but  an  amiable  disposition  is  com-  alike  displayed  before  all  men,  and  since  they  are  im-  js'atuial 

Beauty,  monly  known  by  a  taste  for  the  beauties  of  the  animal  questionably  an  Inexhaustible  fund  of  innocent  amuse-  Beauiy. 

“ — V - '  and  the  vegetable  creation.”  In  short,  since  the  world  ment  j  that  subject  must  be  of  vast  importance  which  -y— 

was  made  for  our  use,  since  the  beauties  of  nature  are  enables  us  to  relish  them  properly. 
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Definition.  ^  |  'HE  objects  of  nature  may  be  considered  under  two 
points  of  view  j  1st,  With  respect  to  their  form, 
structure,  habits,  and  individual  properties  when  viewed 
in  a  state  of  inactivity  5  2dly,  With  respect  to  the  mu¬ 
tual  changes  which  they  produce  when  made  to  act  on 
each  other.  Hence  the  study  of  nature  may  be 
divided  into  two  parts.  Natural  History  and  Na¬ 
tural  Science  ;  the  former  considering  bodies  in  com¬ 
paratively  an  inactive  state,  the  latter  in  a  state  of  mu¬ 
tual  action. 

Natural  History,  then,  is  that  part  of  natural 
knowledge  which  teaches  us  to  distinguish  and  describe 
the  objects  of  nature,  to  examine  their  appearance, 
structure,  properties  and  uses,  and  to  collect,  preserve, 
2  and  arrange  them  (a). 

Immensity  I.  When  we  take  a  general  survey  of  the  objects 

of  nature’s  ^vhlch  we  are  suiTOunded,  we  are  bewildered 

w  arks.  amidst  the  number  and  variety  that  are  every  tvhere 
presented  to  our  view.  The  air,  the  woods,  the  fields, 
the  waters,  teem  with  myriads  of  animals  ;  a  large  pro¬ 
portion  of  the  earth’s  surface  is  covered  with  a  green 
mantle  of  luxuriant  herbage.  Interspersed  with  plants 
and  flowers  of  a  thousand  varied  tints  j  and  when  we 
■search  below  this,  when  we  explore  the  cloud-capt 
mountain,  the  gloomy  mine,  the  sequestered  cavern,  or 
,  the  rocky  cliff,  we  discover  a  great  variety  of  mineral 

substances,  either  piled  into  irregular  masses,  or  lying 
in  uniform  beds  or  layers,  disposed  in  veins  or  seams, 
or  scattered  at  random  through  the  other  stony  mat¬ 
ters. 

To  the  casual  observer,  the  number  and  variety  of 
these  objects  would  appear  almost  infinite.  He  would 
consider  it  equally  impossible  to  enumerate  them,  as  to 
number  the  stars,  or  count  the  sands  on  tlie  sea  shore. 
This  idea,  however,  arises  from  his  seeing  them  in  con¬ 
fusion  and  disorder.  The  naturalist,  by  separating  them 
into  those  groups  or  classes,  in  which  they  often  natural¬ 
ly  present  themselves,  lias  succeeded  not  only  in  dis¬ 
tinguishing  the  several  kinds  from  each  other,  but 
even  in  guessing  pretty  accurately  at  the  number  of 
species  that  have  hitherto  been  discovered. 

Iherc  are  two  objects  which  should  principally  oc¬ 


cupy  the  attention  of  the  naturalist :  ist.  To  classify 
natural  substances  5  2dly,  To  examine  their  structure.  3 

The  number  of  natural  productions  being  confessed-  Classifica- 
ly  very  great,  it  is  necessary  to  find  out  some  means 
of  distinguishing  them  from  each  other,  and  of  re¬ 
cognizing  them  on  seeing  them  anew.  These  means 
are  tlie  peculiarities,  or  the  assemblages  of  peculiarities, 
that  exclusively  belong  to  each  body.  Now  there  is 
scarcely  any  substance  that  has  a  simple  character,  that 
is,  which  can  be  distinguished  from  every  other  sub¬ 
stance  by  any  one  of  its  properties  singly.  It  is  only 
by  the  combination  of  several  of  these  properties  that 
we  can  distinguish  an  object  from  others  which  re¬ 
semble  it  in  possessing  some  one  or  more  of  those  very 
properties  j  and  the  more  numerous  the  species  we  com¬ 
pare,  the  more  necessary  it  becomes  to  bring  their  pro¬ 
perties  together,  in  order  to  assign  to  each  a  character 
that  may  distinguish  it  from  the  rest.  Hence  to  distin¬ 
guish  a  species,  considered  independently  from  all  others 
that  exist  in  nature,  it  is  necessary  to  express  in  its  cha¬ 
racter  almost  the  whole  of  its  properties  ;  and  the  more 
of  these  we  take  into  tlie  character,  the  more  complete 
will  be  our  description  of  the  object.  But  no  man  can 
acquire  a  sufficiently  accurate  knowledge  of  all  natural 
objects  to  enable  him  to  give  a  complete  description  of 
them  :  human  life  is  too  short  to  admit  of  the  com¬ 
pletion  of  such  a  task.  All  that  can  be  expected  from 
our  limited  faculties  is  to  acquire  a  general  knowledge 
of  natural  objects,  confining  our  principal  attention  to 
such  as  possess  some  striking  qualities,  or  appear  con¬ 
vertible  to  the  useful  purposes  of  life. 

To  gain  this  end,  two  modes  of  procedure  have  been  ;;^Tcthods 
adopted  by  naturalists.  According  to  the  first  mode,  and 
we  employ  characters  that  proceed  by  degrees  from 
particulars  to  generals.  AVe  begin  by  comparing 
together  a  certain  number  of  species  that  bear  the 
nearest  relation  to  each  other.  In  drawing  the  cha¬ 
racters  of  these  species,  it  is  requisite  to  express  only 
those  difterenccs,  which,  on  a  supposition  that  they  are 
the  most  nearly  related,  form  but  a  small  part  of  their 
properties  j  a  number  of  species  thus  brought  together, 
constitutes  what  is  called  a  gcnun  or  tribe. 

Tlic 


(a)  Some  writers  divide  natural  history  into  general  particular ,  which  are  thus  defined  by  Cuvier.  General 

r^atural  considers  under  a  single  point  of  view,  all  natural  bodies,  and  the  common  result  of  all  their  actions 

m  the  great  whole  of  nature.  It  determines  the  laws  of  coexistence  of  their  properties  j  it  establishes  the  degrees 
of  resemblance  that  exist  between  different  bodies,  and  classes  them  according  to  these  degrees.  The  Particular 
natural  history  of  any  body,  to  be  perfect,  should  comprehend,  ist.  The  description  of  all  the  sensible  properties 
k  body,  and  of  all  its  parts  ;  2d,  The  mutual  relations  of  these  parts,  the  motions  which  they  produce,  and 
the  changes  which  they  undergo  while  they  remain  united  •,  3d,  The  active  and  passive  relation.s  ol'  this  body  with 
every  other  body  in  the  universe  j  and  4th,  The  explanation  of  all  these  phenomena.  See  Tableau  Elemcntaire 
a  Histoire  Naturelle. 
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Classifica.  The  remailuler  of  these  properties  which  are  common 
tion.  to  all  the  species  of  the  genus  combine  to  form  the 
*'  '"v  character,  or  rather  the  description,  of  the  genus,  dis¬ 
tinguishing  it  from  all  those  which  might  be  termed  by- 
bringing  together  other  species  ;  but  the  number  ot 
these  common  properties  being  still  very  considerable, 
we  repeat  the  same  means  in  order  to  reduce  the  cha¬ 
racters  of  the  geneva  to  smaller  terms.  We  compare 
together  only  those  genera  which  most  nearly  resemble 
c-ach  other,  and  the"  generic  characters  now  employed 
must  only  ex2>ress  those  diflerences  which  form  but  a 
small  part  of  their  common  properties.  Those  proper¬ 
ties,  which  arc  common  to  all  the  genera,  compose  a 
character  that  distinguishes  this  assemblage  or  group 
from  all  other  groups  of  genera.  Such  an  assemblage 
of  genera  is  called  an  oj-dcr. 

Repeating  the  same  operation,  and  bringing  to¬ 
gether  such  orders  as  are  most  nearly  allied,  we  form 
a  more  general  assemblage,  called  a  class  ;  and  again 
uniting  a  certain  number  of  classes,  we  form  a  higher 
division,  to  which  naturalists  have  given  the  name  ot 
kingdom :  this  chain  of  divisions  in  which  the  higher 
links  comprehend  the  lower,  forms  what  is  called  a  7ne- 
ihod.  The  other  mode  ot  procedure  is  to  rise  gra¬ 
dually  from  generals  to  particulars,  beginning  with  the 
.  slightest  and  most  obvious  diflerences,  thus  forming  the 
first  division  or  kingdom  ^  dividing  each  kingdom  into 
classes,  each  class  into  orders,  each  order  into  genera, 
each  genus  into  species,  and  each  species  into  varieties. 
This  descending  series  constitutes  what  is  called  a  sys¬ 
tem,  and  is  that  which  has  been  generally  adopted  by 
naturalists. 

To  Illustrate  this  systematical  classification  of  natural 
objects,  let  us  select  a  familiar  example.  Among  the 
various  creatures  that  pass  under  our  observation,  a 
great  number  are  possessed  of  life,  of  sensation,  and  vo¬ 
luntary  motion  ;  these  -we  call  animals,  and  of  these 
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form  the  animal  kingdom. 


groups  of  animals,  we  find  that  many  have  tour  extre¬ 
mities,  and  suckle  their  young  by  means  of  teats  •,  these 
we  call  quadrupeds  or  mammalia.  e  have  thus 
formed  a  class  of  animals.  Again  we  find  that  of  the 
mammalia  some  have  hoofed  feet  and  blunt  fore-teeth, 
and  feed  almost  entirely  on  vegetables.  These  will 
constitute  an  order  of  the  class  of  mammalia,  to  which 
liinncCus  has  given  the  name  of  bclluce.  Ot  this  order 
a  certain  number  of  animals  agree  in  having  six  fore¬ 
teeth  in  both  jaws,  and  form  a  genus  or  tribe  distinguish¬ 
ed  by  this  particular  from  the  other  animals  of  the  same 
order,  and  commonly  called  the  horse  tribe.  liastly, 
In  this  tribe  we  find  one  species  that  has  solid  hoof^,  a 
tail  bristly  at  the  end,  an  upright  mane,  and  a  black 
cross  on  the  shoulder  of  the  male.  This  species  is  the 
(5  common  ass. 

Bivbiun  of  In  framing  an  artificial  system  of  natural  history, 
nature  into  |y,ost  writers  have  agreed  on  the  division  of  natural 
bodies  into  kingdoms,  proceeding  on  the  suppositiou 
that  those  marks  which  are  to  distinguish  the  objects  of 
one  kingdom  from  those  of  another  are  sufficiently  fixed 
and  certain. 

Let  us  examine  for  a  little  how  far  this  supposition 
agrees  with  nature’s  works  as  we  find  them. 

The  division  of  natural  objects  commonly  adopted  Is 
into  three  kingdoms  ;  the  animal,  vegetable,  and  miner¬ 
al  kingdoms.  This  dlvisioa  has  been  almost  universally 
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received  as  perfectly  consistent  with  nature  ;  and  is  by  Cla 
most  persons  thought  to  be  so  clear  and  distinct,  that  ^ 
they  suppose  it  impossible  to  mistake  in  referring  any 
particular  object  to  its  proper  kingdom.  This  arises 
from  their  having  noticed  only  such  objects  as  bear  evi¬ 
dent  marks  of  the  division  to  which  they  belong ;  but 
if  we  draw  their  attention  to  a  variety  of  other  indivi¬ 
duals,  they  will  acknowledge  themselves  to  be  incompe¬ 
tent  to  the  decision,  or  will  erroneously  refer  to  one  di¬ 
vision,  what  has,  after  accurate  examination,  been  de¬ 
termined  to  belong  to  another. 

There  is  one  whole  class  of  productions,  called  %oo 
phytes  by  naturalists,  which  seem  to  form  the  connect¬ 
ing  links  between  the  difl’ercut  kingdoms.  They  are 
animals  of  the  polypus  kind,  mostly  covered  with  a  cal¬ 
careous  crust,  differing  little  in  composition  from  the 
shells  of  lobsters,  shrimps,  and  other  shell-fish,  and 
formed  like  them  from  an  exudation  or  secretion  on  the 
surface  of  their  bodies.  These  polypi  are  connected 
together  by  thousands,  or  even  millions,  and  assume  a 
great  variety  of  appearances  according  to  their  arrange¬ 
ment  :  the  same  species,  how’ever,  always  assuming  the 
same,  or  very  nearly  the  same  appearance.  Some  are 
connected  together  in  form  of  stem  and  branches,  as  the 
flustree,  sertularice,  corallines  and  others  ;  many  of  which 
have  their  offspring  in  the  egg  state  attached  to  them, 
and  so  situated  as  to  bear  exact  resemblance  to  the  seed- 
vessels  of  plants.  These  are  altogether  so  like  to  many 
of  the  sea  plants,  as  to  be  generally  confounded  with 
them,  under  the  title  of  sca-weeds.j  but  the  attentive 
naturalist  may,  by  examining  them  in  their  natural  state, 
perceive  the  tentacula  or  feelers  of  each  polypus  ex¬ 
tended  in  its  search  for  food,  and  hastily  retracting 
within  its  shell  upon  the  least  alarm.  Many  of  this  de¬ 
scription  are  found  attached  to  oysters  or  other  shell¬ 
fish  •,  and  often  to  stones  and  pebbles  which  are  covered  < 
or  occasionally  W'ctted  by  the  sea. 

Other  zoophytes  assume  less  regular  figures,  and  are 
much  more  firm  and  solid,  resembling  the  productions 
of  the  mineral  kingdom.  Madrepores  and  millepores, 
called  often  brainstones,  are  of  this  kii.d.  At  first  sight 
they  look  very  like  stones  and  pebbles,  or  like  pieces  of 
chalk  or  marble,  but  on  an  accurate  inspection,  any 
one  may  perceive  marks  of  an  organic  structure  ;  and 
when  they  are  In  a  recent  state,  may  detect  the  inhabi¬ 
tants  of  their  numerous  cells. 

The  above  examjdes  will  suffice  to  prove,  how  in¬ 
sufficient  is  either  a  hasty  examination  or  the  judging 
bv  similarity  of  appearance,  for  determining  to  what 
kingdom  of  nature  any  particular  object  belongs.  But 
there  are  many  other  productions  to  which  few  persons 
could  without  hesitation  assign  their  places ;  For  in¬ 
stance,  where  would  we  arrange  the  green  powdery 
substance  so  common  on  palings  the  spotted  and  streak¬ 
ed  appearance  on  stones  ■,  the  mould  on  cheese,  or  the 
green  jelly-like  matter  that  floats  on  the  surface  of  the 
stagnant  waters  ?  Naturalists  in  general  have  assigned 
these  productions  to  the  vegetable  kingdom  j  but  Sen- 
nebier  and  a  few  others  have  maintaiued  that  some  of 
tlu-m  are  animals. 

According  to  some  writers,  the  most  philosophical 
notion  whlth  wc  can  form  on  this  subject  is,  that  the 
division  of  natural  objects  into  kingdoms  is  artificial, 
and  that  Nature,  acknowledging  no  such  bonds,  passes 
imperceptibly  fioruthc  aaimal  to  the  vegetable,  and  from 
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tlie  vegetable  to  the  mineral  world,  without  defining 
where  one  ceases  or  where  the  next  begins. 

As  the  appearances  of  natural  productions  are  insuf¬ 
ficient,  so  are  their  properties  and  powers,  for  determin¬ 
ing  which  are  animals  or  which  vegetables,  according 
to  the  received  acceptation  of  the  terms.  If  loco¬ 
motion  is  allowed  to  be  the  characteristic  of  an  animal, 
where  shall  we  place  the  oyster,  or  the  zoophytes  of 
which  we  have  just  been  speaking,  or  where  some 
species  of  ulva  and  conferva.,  plants  that  swim  about  de¬ 
tached  in  water  ?  If  feeling  or  sensation  be  the  test, 
who  shall  decide,  that  the  sensitive  plant  (mimosa  pv- 
dicaf  possessess  it  not  ?  and  who  determine  that  the 
leaves  of  the  fly-trap,  (Dioncea  muscipida),  when  they 
contract,  and  catch  the  fly  as  soon  as  it  alights,  do  not 
feel  the  despoiler  that  comes  to  rob  it  of  its  boney  ?  * 

Though  these  and  similar  objections  may  certainly 
be  made  to  the  artificial  division  of  nature’s  works  into 
kingdoms,  yet  it  is  convenient  to  have  such  a  division  5 
and  even  the  veiy  difficulty  of  establishing  to  which 
kingdom  any  object  belongs,  is  an  additional  spur  to 
the  genius  and  industry  of  the  naturalist. 

The  most  natural  division  of  the  works  of  nature  is 
that  w'hich  distinguishes  them  into  orgrauized  and  inor- 
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gayiic  bodies  •,  and  on  the  whole,  we  have  seen  no  at¬ 


tempt  to  establish  the  diflFerences  between  these  so  suc¬ 
cessful  as  tliat  adopted  by  M.  Dumeril  in  his  late  scien¬ 
tific  work.  Traits  Elemeyitaire  d'llisfoire  Kuturclle. 
“  Some  objects,  says  he,  as  animals  and  plants,  have  for¬ 
merly  constituted  a  part  of  other  Individuals,  similar  to 
themselves,  from  which  they  have  been  separated  at  a 
certain  period,  under  the  form  of  eggs,  ef  germs,  or  of 
little  living  creatures  j  and  their  existence  is  evidently 
owing  to  this  generation  ;  they  are  born.  Others,  on 
the  contrary",  as  stones,  salts,  water,  may  be  formed  by 
certain  circumstanced,  and  even  by  ourselves  at  pleasure. 
They  have  not  necessarily  made  a  part  of  other  similar 
bodies  j  their  existence  seems  to  depend  on  certain  for¬ 
tuitous  circumstances,  that  have  produced  the  approxi¬ 
mation  of  their  constituent  principles,  and  their  origin 
might  be  referred  to  attraction.  These  bodies  are 
formed.  Vegetables  and  animals.  In  increasing  their  size, 
only  develope  themselves.  Whatever  may  be  their 
minuteness,  we  shall,  on  a  careful  examination,  find 
them  already  formed,  with  their  parts  requiring  only  to 
be  evolved.  Their  increase  proceeds  from  within  out¬ 
wards  by  intussusception.  Stones,  and  a  great  many 
other  bodies,  are  augmented  only  by  the  same  matter 
from  which  they  are  produced  ;  their  growth  takes 
qilace  always  from  without,  by  a  sort  of  aggregation. 

“  As  the  Increase  of  the  bodies  which  compose  these 
two  great  subdivisions  is  not  alike  in  both,  a  duration 
very  different  ought  to  be  the  result  of  these  dissimilari¬ 
ty.  In  fact,  minerals  are  susceptible  of  indefinite  in¬ 
crease,  and  their  end  is  always  Indeterminate  j  it  is 
vague,  and  depends  on  the  circumstances  under  which 
they  are  placed.  Plants  and  animals  ought,  from  the 
same  circumstances  which  favoured  their  dcvelopement, 
to  stop  when  their  extension  has  been  carried  to  the 
highest  degree,  so  that  the  end  or  death  of  these  bodies 
is  fixed  and  necessary. 

“  The  masses  in  which  stones  and  other  similar  bodies 
generally  present  themselves,  are  angular,  insulated,  and 
very  variable  in  their  size.  The  individuals  which  we 
call  plants  and  animals,  have  always,  and  necessarily,  a 
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form  that  is  constant,  for  the  most  p.art  rounded  and  Classifica- 
svniuietrical,  and  their  extension  is  limited  within  cer-  tiun. 
tain  bounds. 

“  There  is  this  great  difference  between  these  bodies  j 
that  those  which  increase  by  aggregation  may  be  divid¬ 
ed  into  molecules,  or  parts  infinitely  small,  bearing  a 
verv  near  resemblance  to  the  mass  from  which  they 
were  taken  j  while  in  those  which  develope  themselves, 
no  portion  can  be  taken  away  and  exist  by  Itself,  at 
least  unless  it  develope  new  parts,  which  replace  those 
that  are  w’anting. 

“  The  bodies  which  do  not  develope  themselves,  are 
in  general  formed  of  fluids  or  solids  which  remain  con¬ 
stantly  in  the  same  points  •,  they  are  composed  of  very 
few  elements,  w  hich  may  be  separated  and  again  reunit¬ 
ed.  The  bodies  which  develojie  themselves,  on  the 
contrary,  are  essentially  composed  of  solids  and  fluids. 


which  are  always  changing,  and  in  a  state  of  renova¬ 


tion  ;  they  have  always,  and  from  necessity,  more  or  *  Di/mcni 


•less  consistence,  they  are  penetrated  and  .augmented  by  '^'uyte 
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fluids,  and  after  being  decomposed  they  can  never  be  j  ^ 
formed  again  such  as  they  were  before.*.”  V 

For  the  more  convenient-study  of  natural  history,  the  Division  0 
whole  subject  may  be  divided  into  five  great  branches, 
viz.  Meteorology,  Ilydiography,  Mineralogy,  Eotany, 
and  Zoology. 

1.  Meteorology  includes  the  description  of  all  those 

phenomena  wdiicli  take  place  in  the,  atmosphere  that 
surrounds  our  globe.  In  the  present  work  it  is  consider¬ 
ed  under  the  articles  Meteorology,  ISIeteorolite,  9 
Atmospheric  Electricity,  Cloud,  Moon,  In/luence^f''^°^°  ^ 
0/,  &c.  ,0 

2.  Hydrography  comprcliends  the  natural  history  ofHydrogra- 
the  sea,  of  rivers,  lakes,  and  other  collections  of  water  phy- 
that  make  up  so  large  a  part  of  the  earth.  Much  of 

this  subject  will  be  found  treated  of  under  the  article 
River,  and  various  parts  of  it  have  been  discussed 
under  Chemistry  and  Mineralogy. 

3.  Mineralogy  is  that  part  of  the  subject  which  treats 

of  the  solid  inorganic  bodies  that  arc  found  on  the  sur-  gy. 
face  or  in  the  bowels  of  the  earth.  ]t  has  been  con¬ 
sidered  under  the  articles  GeologY  and  MINERALOGY.  j  j 

Botany  comprehends  the  natural  history  of  vege- Botany. 


tables.  See  Botany.  13 

5.  Zoology  includes  the  natural  history  of  all  ani- Zoology. 


mated  beings,  and  is  subdivided  into  many  subordinate 
classes. 

These  classes  are  different  in  number  and  denomina¬ 
tion,  according  to  the  different  systems  of  naturalists. 
Linne,  whom  we  have  principally  followed  in  this 
work,  has  arranged  -  animals  under  six  classes  :  viz.  i. 
Mammalia,  or  those  animals  which  suckle  their  young 
at  mamma-  or  paps  j  see  Man,  Mammalia  and  Ceto- 
LOGY.  2.  Aves,  or  birds  *,  see  ORNITHOLOGY.  3.  Am¬ 
phibia,  or  those  animals  which  can  live  either  on  land 


or  in  water;  see  Erpetology  and  Ophiology.  4. 


P/sccs,  or  fishes  ;  see  Ichthyology.  5.  Ltsecta,  or 
insects ;  see  Entomology.  And  6.  Vermes,  or  worms; 
see  Helminthology  and  Conchology.  14 

Later  naturalists  have  divided  animals  into  a  greater  Cuvier’s  ai 
number  of  classes,  and  have  subdivided  these  differently,  rangemcni 
Of  these  arrangements, that  of  M.  Cuvier  seems  the  most 
deserving  of  notice.  After  considering  man,  whom  he 
ver^  properly  distinguishes  from  the  other  mammalia 
by  allotting  to  him  a  separate  book,  he  divides  the  rest 

of 
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Classificsu  of  tho  animal  kingdom  into  nine  classes,  viz.  Mammife- 
tieii.  ROUS  animals,  Birds,  Reptiles,  Fishes,  Mollusca, 
Worms,  Crustaceous  animals.  Insects  and  Zoo- 


15 

Of  birds. 


PHYTES. 

We  have  already  given  an  outline  of  four  of  these 
classes,  viz.  of  the  Mammi FERGUS  animals,  under 
Mammalia,  and  of  IMollusca,  Worms  and  Zoo¬ 
phytes,  under  Helminthology.  To  complete  our 
view  of  Cuvier’s  arrangement,  ive  shall  here  add  an  out¬ 
line  of  the  remaining  five  classes. 

Cuvier  divides  birds  into  five  orders,  viz.  Rapa¬ 
cious  birds  or  Accipitres,  Passerine  birds.  Clim¬ 
bers  or  Scansores,  Gallinaceous  birds,  Waders 
or  Grall^,  and  Anserine  birds. 

1.  The  Rapacious  birds  have  short  feet,  toes  fur¬ 
nished  with  strong  claws,  and  a  hooked  bill.  They  are 
subdivided  into  three  sections  j  viz.  NudicoHcs,  having 
the  head  and  part  of  the  neck  without  feathers  j  contain¬ 
ing  the  vulture  tribe.  Plumicolle's,  having  the  head 
covered  with  feathers  and  a  cere  at  the  base  of  the 
bill,  containing  the  falcon  tribe  ;  including  Griffons, 
I'agles,  Spurroir-hawks,  Bimzards,  Kites  and  Falcons. 
Ki/cterides,  having  the  head  flattened  backward  from 
the  front  and  the  eyes  directed  forward  j  containing  the 
owl  tribe. 

2.  The  Passerine  birds  are  distinguished  by  having 
four  toes,  three  before  and  one  behind,  with  the  exter¬ 
nal  toes  wholly  or  partially  united.  They  are  subdivid¬ 
ed  into  seven  sections  :  viz.  Crenirostres,  having  the  bill 
grooved  towards  the  end  of  the  mantlible  j  containing 
the  Shrikes,  Flycatchers,  Thrushes,  Chatterers  and 
Tana^ers.  Dentirostres,  having  a  bill  with  notched 
edges ;  containing  the  Plant-clippers,  Motmots,  and 
Hornbills.  Plenirostres,  having  the  bill  straight,  strong, 
compressed  and  without  a  groove  ;  containing  the  Gra- 
kles.  Crows,  Rollers,  and  Birds  of  Paradise.  Conirostres, 
having  the  bill  conical  ,  containing  the  Orioles,  Stares, 
Grosbeaks,  Sparrows,  and  Buntings.  Sabulirostres,  hav¬ 
ing  the  bill  slender  like  an  awl  j  containing  the  Titmice, 
Alanaklns,  Larks,  and  Wagtails.  Planirostres,  having 
the  bill  short,  flattened  horizontally,  and  opening  very 
wide  ■,  containing  the  Swallows  and  Goat-suckers. 
Tenuirostres,  having  the  bill  slender,  elongated  and 
solid  ;  containing  the  Nuthatches,  Creepers,  Humming 
birds.  Hoopoes,  Bee-eaters,  King’s-fishers  and  Todys. 

3.  The  Climbers  have  two  toes  before  and  two 
behind.  They  are  subdivided  into  two  sections  ;  viz. 
Cuneirostres,  having  a  slender  bill  ;  containing  Jaca- 
mars.  Wood-peckers,  Wiy-necks,  and  Cuckoos.  Levi- 
rostres,  having  tlie  bill  thick  and  light ;  containing  the 
Anis,  Touracoes,  Musophages,  Curucuis,  Barbets,  Tou- 
fcans,  and  Parrots. 

4.  Tlie  Ci.ALLiNACEOUS  birds  have  the  front  toes 
united  at  their  base  by  a  short  membrane.  They  are 
subdivided  into  two  sections,  viz.  A/cctridcs,  having 
common  wings  fitted  for  flying  ;  containing  the  Pigeons, 
Grouse,  Peacocks,  Pheasants,  Pintados,  Turkeys,  Cur- 
assows,  Guans,  Bustards.  Brevipennes,  having  wings 
too  short  for  flight  j  containing  the  Ostrich,  Cassowary 
and  Dodo  tribes. 

5.  'i'lie  Waders  have  elevated  and  naked  tarsi  and 
the  two  outer  toes  united.  They  are  subdivided  into 
five  sectiotis,  viz.  Bret'iroslrcs,  having  the  bill  short  and 
thick;  containinglheTrumpeters,  Screamers, Secretaries, 
Boat-bills,  and  Flamingos.  Cultrirostres,  havlug  the  bill 


long,  strong,  and  like  a  knife  ;  containing  the  Herons,  Classifica- 
Jabirus  and  Ibisses.  Lalirostres  ;  having  the  bill  long,  tion. 
weak,  and  flattened  horizontally,  containing  the  Spoon-  • 
bills.  Longir-ostres,  having  the  bill  slender,  long  and 
weak  ;  containing  the  Avosets,  Plovers,  Lapwings, 
Phalaropes,  and  Woodcocks.  Pressir'ostres,  having 
the  bill  middle-sized  and  compressed,  containing  the 
Oyster-Catchers,  Rails,  Coots  and  Jacanas. 

6.  The  Anserine  birds  have  the  toes  united  by 
broad  membranes.  They  are  subdivided  into  four  sec¬ 
tions,  viz.  Pennipedes,  having  all  the  four  toes  united  ; 
containing  the  Pelicans,  Tropic  birds  and  Darters.  Ala- 
croptcres,  having  the  thumb  free,  the  bill  not  Indented, 
and  very  long  wings;  containing  the  Terns,  Gulls,  Skim¬ 
mers,  Petrels  and  Albatrosses.  Serrirostres,  having  the 
thumb  free,  the  bill  broad  and  serrated,  and  ivlngs  of  a 
moderate  size  •,  containing  the  Ducks  and  Mergansers. 
Brachypteres,  having  the  thumb  either  free  or  wanting, 
the  bill  not  serrated,  and  the  wings  very  short,  contain¬ 
ing  the  Grebes,  Auks  and  Manchots.  jg 

The  Amphibia  or  Reptiles  are  divided  into  two Of  reptiles, 
orders,  as  follows. 

1.  Those  that  have  a  heart  with  two  auricles.  This 
order  is  subdivided  into  two  sections,  viz.  Chelonia, 
having  a  back  sliell  and  the  jaws  Invested  with  horn, 
containing  the  Tortoise  tribe.  Including  Turtles  and 
Tortoises.  Sauria,  having  a  scaly  body  and  teeth  j  con¬ 
taining  the  Lizard  tribe,  including  the  Crocodiles, 

Guanas,  Dragons,  Lizards,  Skinks,  and  some  others. 

2.  Those  that  have  a  heart  with  one  auricle.  This 
oi’der  is  also  subdivided  into  two  sections,  viz.  Ophidia,_ 
having  a  scaly  body,  no  feet,  and  always  without  bran¬ 
chiae  j  containing  the  tribes  of  Anguis,  Amphisbsena, 

Caecilia,  Acrocordon,  Angaha,  Coluber  or  Snake, 

Boa,  and  Crotalus  or  B.attle-Snake.  Batrac/iia,  hav¬ 
ing  a  naked  skin,  feet  and  branchiae  in  the  young  ani¬ 
mals  j  containing  the  Frogs,  Salamanders,  and  (accord¬ 
ing  to  Cuvier’s  original  table)  the  Siren.  ^ 

The  fishes  are  divided  into  two  orders,  CartilagI- of  fishea. 
NOUS  and  Bony  fishes. 

1.  Those  which  have  a  Cartilaginous  skeleton  are 
divided  into  two  sections,  viz.  Chondroptenj^ii,  with 
fixed  branchiae  ;  containing  the  Lampreys,  Hags,  Rays, 

Dog-fish  and  Sea-monsters.  Braric/iiostegi,  with  free 
branchiae;  containing  the  tribes  Batrachus  or  .<4/nrrfcfl«  - 
Toad-fish,  Polyodon,  Accipenser  or  Sturgeons,  Pega¬ 
sus,  Syngnathus  or  Pipe-fish,  Ccntriscus  or  Belhws- 
fish,  Balistes  or  Horned-fish,  Ostracion  or  Trunk- 
fish,  Tetraodon  or  Sun-fish,  Oveides,  Mola  or  Moles. 

Diodon  or  Porcupine-fish,  Lopblus  or  Frog-fish,  and 
Cyclopterus  or  Lump-fish. 

2.  The  fishes  with  a  bony  skeleton  are  subdivided 
into  four  sections,  viz.  Apodes,  having  no  ventral  fins  ; 
containing  the  tribes  of  Muraena  or  Fcls,  Gymno- 
thorax,  Synbranchus,  Spb-agebranchus,  Gymnotus  or 
Flectric-eels,  Trichiurus,  Gymneterus,  Ophidium,  Ani- 
modytes,  or  5'aw/-ee/.v;  Anarrhichas,  or  Sea-wolves  ;  and 
Xiphias  or  Sword-fish.  Jugulares,  having  the  ventral 
fins  situated  before  the  pectoral ;  containing  the  Had¬ 
docks,  Blennys,  Huncli-back,  Dragoncts,  Sea-dragons, 
and  Star-gazers.  Thoracici,  with  the  ventral  fins  situ¬ 
ated  below  the  pectoral  ;  containing  the  Bull-heads, 

Scorpions,  Gurnards,  Cmbys,  Surmullets,  Mackerel, 
Stickle-backs,  Long-tails,  Lonchiurus,  Juhnes,  Scimnes, 

Dorees,  StromaUus,  Tbeutbis,  Chstodou,  Dorados, 

Bodians, 
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C  assiTca-  BodianSjHoIocentrus,  Lutiens,  Perches,  Anthias,  Epin- 
tion.  elepiius,  Wrasses,  Breams,  Scares,  JFlounders,  Sea-ser- 
pents,  Lepidopus,  and  Kemoras.  Ahdominales,  with 
the  ventral  fins  situated  behind  tlie  pectoral  j  containing 
the  jMormyrus,  Carps,  Mullets,  Flying-fish,  Polynemus, 
Heriings,  Atherines,  Argentines,  Salmons,  Pikes, 
Lochcs,  Anahlapcs,  Sllurus,  Platysomatus,  Armed-fish, 
Ciiirass-fish,  Amia,  Acanthonotus,  and  Fistularia,  or 
T  S  Tobacvo-pi'iJc-Jish. 

Of  crusta-  The  CRUSTACEA  are  divided  into  two  orders,  as  fol- 
lows : 

1.  Monocuh',  containing  the  tribes  of  Limulus,  Ca- 
lygus,  Apus,  Cyclops,  and  Polyphemus. 

2.  Ecrevisses,  or  Crabs,  containing  the  tribes  of  Can¬ 
cer,  Inaciras,  Pagurus,  Astacus,  Palinurus,  Scyllarus, 
and  Squilla. 

Of  insects.  The  INSECTS  are  distributed  by  Cuvier  under  two 
general  orders,  viz.  Those  with  jaws,  and  those  without 
jaws. 

X.  Insects  with  jaws  are  arranged  under  five  sections, 
viz.  GNATHAfTERA,  NeUROPTERA,  HyMENOPTERA, 
CoEEOFTERA,  and  Orthoptera.  The  Gnathaptera, 
have  no  wings,  and  are  subdivided  into  Polygnathes,  hav¬ 
ing  several  pairs  ofjaws,  containing  the  tribes  of  Physodcs, 
Onisciis,  and  Cymothoa  j  Millepedes,  with  two  jaws  and 
feet  at  each  ring  of  the  body,  containing  the  tribes  of  Ju- 
lus  and  Scolopendra*,  Araneides,  having  the  head  joined 
to  the  corselets,  eight  feet,  and  abdomen  without  feet  j 
Seficaiides,  having  the  head  distinct,  six  feet,  and  abdomen 
terminated  by  silken  threads ;  Ricinus,  with  the  head 
distinct,  six  feet,  and  the  abdomen  naked.  The  NeU- 
ROPTERA  have  four  reticulated  wings,  and  arc  subdivid¬ 
ed  into  Odonates,  having  the  moutli  covered  with  the 
iip,  and  the  wings  extended  during  repose  j  Tcctipcnnes, 
rvlth  the  mouth  salient,  and  wings  hidden  below  the 
body  during  repose  j  Agnathes,  with  a  very  small 
mouth,  and  no  mandibles.  The  Hymp'.noptera  have 
four  veined  wings,  and  of  these  some  have  the  abdomen 
joined  to  the  thorax  by  a  pedicle  j  as  the  Mcllitcs,  ha¬ 
ving  the  lip  prolonged  Into  a  trunk  5  the  Di/plipennes, 
having  the  upper  wings  folded  lengthwise  j  the  Chrij- 
sides,  having  the  antennse  bent,  and  the  abdomen  hol¬ 
low  below;  the  Anthophiles,  with  the  antennre  filiform, 
wings  n®t  folded,  abdomen  round,  and  lips  short ;  the 
Trouhseurs,  with  setaceous  antenna:,  of  12  or  13  joints, 
rolling  up  spirally  ;  the  Mijrmcges,  with  setaceous  bent 
antenntE,  and  a  rounded  abdomen  •,  the  Insectirodcs, 
with  bent  antenna:  of  30  joints,  and  a  prominent  sting  ; 
Vynipcs,  with  filiform  antennae  and  a  spiral  sting. 
i)thcrs  of  this  section  have  the  abdomen  sessile,  as  the 
Uroceri,  with  palpte  scarcely  apparent,  and  a  very  pro¬ 
minent  sting,  and  the  Tenthredos  with  very  prominent 
patpm  and  a  serrated  sting.  The  Coleoptera  have 
four  wings,  the  uppermost  of  which  are  hard,  and  the 
lower  fold  transversely  :  they  have  either  six  palpce,  as 
the  Carnassiers,  with  filiform  or  setaceous  antennae ;  or 
four  palpcc;  and  of  these  latter  some  have  the  tarsus  five- 
jointed,  as  the  Lamellicorncs,  with  clavated  antennse, 
having  the  club  lamellated;  the  Clavieorncs,  with  the  an¬ 
tennae  either  perfollated  or  solid ;  the  Brac/ich/teres,  with 
tuoniliform  antennee  and  short  elytra  ;  the  Woodpiercers, 
with  filiform  antennae  and  hard  elytra;  and  the  Apalytres, 
with  filiform  antennse  and  soft  elytr.a.  Others  have  the 
-tarsi  four  or  five-jointed;  as  the  Luciftigcs,  with  variable 
-antennse  and  hard  elytra;  and  the  Blistering-fies, with 
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variable  antennae  and  soft  elytra.  Others  again  have  the  Clas.slfica- 
tarsi  four-jointed;  as  the  Rost ricornes,  with  antennas  on  tion.. 


the  beak;  the  JEood-eaters,  with  setiform  antenna;;  the 


2'eretiforms,  with  clavated  antenna,  and  a  body  often 
cylindrical,  and  the  club  solid  ;  the  Planifonns,  with 
granulated  antennse  and  a  flattened  body;  and  tlie  iler- 
bivori,  with  filiform  or  moniliform  antennse  and  a  swol¬ 
len  body.  A  few  have  the  tarsi  three-jointed,  as  the 
Coccinella,  The  Orthoptera  have  four  wings,  the  up¬ 
per  hard  and  the  lower  folded  longitudinally.  They  in¬ 
clude  \\iePorjiculce,  having  the  anus  terminated  by  a  for¬ 
ceps;  the  Blatter,  with  a  flattened  body  and  the  head  re¬ 
tiring  below  the  eorselet;  the  Mantis  and  Spcctr'cs,  with 
a  very  long  corselet ;  and  the  Lrapers,  with  cylindrieal 
body  and  long  hinder  legs  formed  for  jumping. 

2.  The  Insects  without  jaws  arc  subdivided  into  He- 
MiPTERA,  Lepidotera,  Biptera,  and  Aptera.  The 
He;\IIPTERA  have  four  wings  frequently'  crossed,  and  a 
jointed  beak  ;  and  include  the  Frontirostres,  having  the 
beak  rising  from  the  fore  part  of  the  head  ;  the  Colli- 
rostres,  with  the  beak  appearing  to  grow  fiom  the  neck; 
and  the  Plartipcnncs,  with  the  wings  not  crossed  and 
spreading.  The  Lepidoptera  have  four  wings  covered 
with  scales  and  a  spiral  trunk  ;  they  include  tlie  Butter-‘ 
flics,  with  the  antennee  terminated  by  a  solid  mass  ;  the 
Hespericr,  with  the  antenna:  curved  at  their  extremity ; 
the  Fusicoj'ncs,  with  the  antennse  swelling  towards  the 
middle,  and  the  Seticornes,  with  setaceous  antennse.  The 
Biptera  have  only  two  Avings;  and  include  the  Hydro- 
niies,  Avith  filiform  or  plumose  antennae  and  a  trunk; 
the  Sarcostomes,  Avith  a  fleshy  retractile  trunk,  terminat¬ 
ed  by  tAA'o  lips  ;  the  Sclerostomcs,  Avith  very  short  anten¬ 
nee,  a  horned  projecting  sucker,  but  no  trunk  ;  and  the 
Gad  flies,  with  short  antennae,  and  neither  sucker  nor 
trunk.  The  Aptera  have  no  wings :  they  include  the 
Parasitical  insects,  or  Fleas,  Lice,  and  Mites. 

It  is  not  surprising  that  naturalists  of  taste  and  genius,  The  notion 
from  the  gradation  that  seems  to  take  place  among  tlie"*"^  chain 
Avorks  of  nature,  should  have  been  led  to  form  the  no-  beings 
tion  that  there  exists  in  nature  a  regular  series  or  cnain 
of  beings,  the  links  of  which,  if  avc  could  discoA’cr  them 
all,  Avould  be  found  to  resemble  each  other  so  nearly, 
as  only  to  exhibit  to  the  superficial  observer  a  fcAV  shades 
of  dilVerence.  Nafiera  non  per  saltnm  movet,  has  be¬ 
come  a  sort  of  axiom  in  natural  history. 

The  notion  of  a  chain  of  being  is  alluring,  and  does 
not  Avant  arguments  in  its  favour.  The  Esquimaux 
Indian,  or  the  inhabitant  of  Terra  del  Fuego,  seems 
scarcely  superior  in  form,  and  very  little  in  intellect,  to 
the  Oran  Otan  ;  the  Platypns,  the  flying  Lemur,  flying 
Squirrels,  and,  still  more,  the  Bats,  appear  to  form  the 
connecting  links  between  quadrupeds  and  birds ;  Avhile 
the  Seals,  the  JFalrusses,  and  the  Avhole  order  of 
Cetc,  connect  the  former  Avith  the  fishes.  In  this  latter 
class,  the  Flying  Fish,  in  its  capability  of  supjiorting  it¬ 
self  in  the  air,  .seems  to  approach  the  feathered  tribes, 

Avhile  some  of  these,  as  the  Penguins,  in  their  habits 
and  manner  of  life,  bear  some  distant  resemblance  to 
fishes.  Again,  the  Siren  and  the  Eels  so  nearly  re¬ 
semble  each  other,  that  it  has  been  disputed  Avhether 
the  former  should  be  reckoned  among  the  Amphibia  or 
the  Fishes;  Avhile  one  species  of  Lizard,  (^Lacerta 
lumbricoides'),  is  so  like  an  earth-Avorm,  as  apparently 
to  connect  the  Amphibia  and  the  Vermes.  Farther,  the 
diminutive  Iliimining-bird  [  Troehilus  cxilis),  and  the 
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CJassiiica-  Humble  Bee,  (Apis  terrcstris),  are  so  nearly  alike, 
lion.  both  in  size  and  manner  of  life,  as  to  form  no  very  ex- 
ceptionable  links  of  union  between  the  birds  and  in¬ 
sects. 

If  we  conipare  the  vegetable  tribes  w  ith  some  of  the 
inferior  classes  of  animals,  we  shall  perceive  many  points 
of  resemblance,  which  may  .seem  to  indicate  a  continu¬ 
ance  of  the  same  chain.  Besides  the  Mimosa  puclica  and 
lAiohtea  muscipvla,  already  mentioned,  the  Hedysarum 
gyratis,  or  moving  plant,  is  a  remarkable  instance  of 
the  mohilitv  of  vegetables  ;  the  carrion  flower  (^Stape- 
lia  hirsuta'j,  and  some  species  inorel,  bear  the  odour 
of  putrid  animal  substances  j  while  on  the  other  band, 
the  Mantis  siccifolia  might  be  mistaken  for  a  diied 
leafj  several  species  of  Pennatula  (sea  pens)  and  Sertu- 
laria,  for  ferns  ;  the  Madrepora  fungites  (mushroom 
nnadrepore),  for  a  petrified  mushroom  j  and  the  Tubu- 
laria  inagnijica,  and  Actiniee,  when  expanded,  for  the 
most  beautiful  full-blown  floivers. 

Lastly,  on  comparing  the  mineral  kingdom  ivith  the 
classes  of  organized  beings,  we  find  several  so  nearly 
resembling  stones,  as  scarcely  to  be  distinguished  from 
them. 

Though  the  view  which  we  have  given  above,  of  the 
circumstances  that  have  led  naturalists  to  form  the  idea 
of  a  regular  chain  of  beings,  is  specious  j  it  will  not 
bear  the  scrutiny  of  a  strict  examination.  The  resem¬ 
blances  which  we  have  pointed  out,  are  more  apparent 
than  real  j  and  anatomy  and  chemistry,  added  to  a  more 
accurate  acquaintance  with  the  works  of  nature,  have 
proved,  that  those  links  which,  to  superficial  observers, 
appear  most  allied,  are  yet  separated  by  considerable 
chasms.  In  fact,  if  we  were  to  admit  these  resemblan¬ 
ces  as  ever  so  accurate,  they  would  lead  us  to  form,  not 
21  one  chain,  but  many. 

Number  of  It  must  be  considered  as  a  very  difficult,  though  a 
^pecIes  in  very  curious  problem,  to  ascertain  the  number  of  spe- 
Bitiire.  present  known  throughout  the  several  subdlvi- 

slons  of  naturfe.  From  the  difl'erent  nfodes  in  which 
different  naturalists  have  distributed  the  objects  of  their 
research,  and  from  the  additions  that  are  perpetually 
made  to  our  knowledge,  it  may  be  impossible  to  fix  the 
precise  number  of  known  species  at  any  given  time ; 
but  we  may  make  a  tolerably  near  approximation  to 
the  truth  ;  and  this  we  shall  now  attempt,  going 
through  tlie  several  kingdoms,  classes,  and  orders,  as 
they  have  been  treated  of  in  the  former  parts  of  this 
work. 

Animal.  I.  IN  THE  ANIMAL  KINGDOM. 


A.  ^Iak,  .  5  species. 

•Sfc.Vom-  E.  Mammalia. 

Primates,  lOO* 

2.  Bruta,  30* 

3.  Fei  cC,  184* 

4.  Glires,  124* 

5.  Pecora,  82* 


VoL.  XIV.  Part.  ir. 
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<^33 

6.  Bel  lux 

13- 

CBssil'ica- 

7.  Cete,  , 

25+ 

tiiir. 

— — —  jj8  specie 

S. 

*See  Mant- 

C.  Birds. 

/ 

vialia. 

I.  Accipitres, 

2.?9 

t  See  Crfc- 

2.  Picse, 

757 

3.  Anseres, 

4.  Grallx, 

'  279 

346 

5.  Galliu'je, 

127 

6.  Passeres, 

1038 

-  2806  i 

f  Tart  on.  ■ 

D.  Amphibia. 

I.  Reptiles 

176 

2.  Serpents, 

225 

-  401  § 

J  See  Er- 

E.  Fishes. 

pctology. 

I.  Apodes, 

40 

2.  Jugulares, 

52 

3.  Thoracic!, 

443 

4.  Abdomlnales, 

200 

5.  Brancheostegi, 

82 

6.  Chondropterigii, 

70 

-  887  ** 

**  T union. 

F.  Insects. 

1.  Coleoptera, 

5011 

2.  Hemlptera, 

1687 

3.  Lepidoptera, 

*  2900 

4.  Neiiroptera, 

1097 

5.  Hymenoptera, 

1573 

6.  Diptera, 

1026 

/.  Aptera, 

744 

- 14,038  ti 

tt  Turtan. 

G.  Worms. 

I.  Intestina, 

4o6Jt 

B  See  HeU 

2.  Mollusca, 

433tt 

minthology. 

3.  Testacea, 

2672* 

*  See  Coo- 

4.  Zoophyta, 

5.  Infusoria, 

48911 

chologp. 

229^t 

. — T  .4229 

So  that  the  number  of  species  in  this  kingdom  may 
be  estimated  at  about  22,924,  or  in  round  numbers  about 
23,oco  (b). 

II.  IN  THE  VEGETABLE  KINGDOM.  Vegetables. 


A.  Monandria. 

I.  Monogyjjia, 

73 

2.  Digynia, 

10 

83  species. 

— 

B.  Diandria. 

I.  Monogynia, 

374 

2.  Digynia, 

5 

3.  Trigynia, 

52 

— 

43* 

C.  Triandria. 

,  I.  Monogynia, 

477 

2.  Digynia, 

546 

3.  Trigyuia, 

32 

«— 

*055 

4  L 

D.  Tetuandria. 

(b)  The  numbers  here  given  differ  in  several  Instances  from  those  which  we  have  seen  in  some  late  work.s  on 
this  subject.  Thus,  M  La  C6pide,  in  a  not»-  to  the  discourse  delivered  by  him  at  the  close  of  his  course  of  Na¬ 
tural  History,  states  the  numbers  ot  sonie  classes  as  follows:  Mammalia,  416  species  j  Birds,  3534J  lleptiles, 
125J  Serpents,  i8dj  /ri/rcj,  992;  in  all  4247. 


^34 


Classifica¬ 

tion. 
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D.  Tetrandria. 

I.  Monogynia, 

527 

2.  Digynia, 

14 

3.  Trigynia, 

521 

4.  Tetragynia, 

— — 

593  species. 

E.  Pentandria. 

I.  Monogynia, 

1537 

2.  Digynia, 

652 

3.  Trigynia, 

121 

4.  Tetragynia, 

8 

5.  Pentagynia, 

173 

6.  Decagynia, 

I 

7.  Polygynia, 

2 

— — 

2494 

F.  Hexandria. 

1.  Monogynia, 

699 

2.  Digynia, 

5 

3.  Trigynia, 

69 

4.  Hexagynia, 

2 

5.  Polygynia, 

-  10 

78-5 

'  ■ 

G.  Heptandria. 

I.  Monogynia, 

25 

2.  Digynia, 

3.  Tetragynia, 

3 

2 

4.  Heptagynia, 

1 

■  .  ■■ 

3-1 

H.  OCTANDRIA. 

I.  Monogynia, 

377 

2.  Digynia, 

II 

3.  Trigynia, 

9S 

4.  Tetragynia, 

10 

• 

493 

I.  Enneandria. 

I.  Monogynia, 

40 

2.  Trigynia, 

8 

3.  Hexagynia, 

-  I 

■  ■  1  ■■  ■ 

49 

K.  Decandria. 

I.  Monogynia, 

452 

2.  Digynia, 

131 

3.  Trigynia, 

142 

4.  Pentagynia, 

205 

5.  Decagynia, 

7 

— — 

927 

L  Dodecandkia. 

I.  Monogynia, 

100 

2.  Digynia, 

6 

3.  Trigynia, 

-  -  138 

4.  Tetragynia, 

7 

5-  Pentag)nia, 

6 

6.  Dodecagynia, 

14 

271  Species, 

M.  ICOSANDRIA. 

I.  Monogynia, 

133 

2.  Digynia, 

16 

3.  Trigynia,  . 

4 

4.  Pentagynia, 

102 

5.  Polygynia, 

91 

N.  POLYANDRIA. 

I.  Monogynia, 

259 

2,  Di^jT^ia, 

II 
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3.  Trigynia, 

3* 

dassifica- 

4.  Tetragynia, 

20 

tion. 

5.  Pentagynia, 

12 

— V— * 

6.  Polygynia, 

I3I 

— 

564  species. 

0.  Didynamia. 

I,  Cymnospermia, 

441 

2.  Angiospermia, 

640 

io8i- 

P.  Tetradynamia. 

I.  SiliculosEE, 

168 

2.  Siliquosse, 

258 

■ - 

426e 

Q.  Monadelphia. 

I.  Trlandria, 

17 

2.  Peutandiia, 

134 

3.  Heptandria,  - 

120 

4.  Octandria, 

2 

5.  Decandria, 

51 

6.  Endecaiulria, 

4 

7.  Dodecandria, 

33 

8  Polyandria, 

331 

- 

69  > 

K.  Diadelphia. 

I.  Pentandria, 

~  I 

2.  Hexandria, 

3.  Octandria, 

42 

4.  Decandria, 

652 

710- 

S,  POLYADELPHIA. 

I.  Pentandria, 

0 

2.  Dodecandria, 

3 

3.  Icosandria, 

4 

4.  Polyandria, 

55 

■ - 

65 

T.  Syngenesia. 

I.  Pelygamia  iEqualis, 

439 

2.  Pol.  Superflua, 

441 

3.  Pol.  Frustranea, 

116 

4,  Pol.  Necessaria, 

97 

j.  Pol.  Segregata, 

22 

6.  Monogamia, 

88 

”94 

V.  Gynandria. 

I.  Diandria, 

*55 

2.  Triandria, 

6 

3.  Tetrandria, 

I 

4.  Pentandria, 

42 

5.  Hexandria, 

23 

6.  Octandria, 

I 

7.  Decandria, 

7 

8.  Dodecandria, 

I 

9.  Polyandria, 

50 

286 

U.  Monoecia. 

I.  Monandria, 

16 

2.  Diandria, 

8 

3.  Triandria, 

99 

4.  Tetrandria, 

49 

5.  Pentandria, 

4* 

6.  Hexandria, 

4 

7.  Heptandria. 

I 

8.  Polyandria, 

52 

9,  Monadelphia, 

-  78 

10 

.  Syngenesia, 

CkssIGca- 

•tion. 


10.  Syngenesia, 

11.  Gynandrla, 

W.  Dioecia. 

1.  Monaodria, 

2.  Diandria, 

3.  Triaudria, 

4.  Tetrandria, 

5.  Pentandria, 

6.  Hexandna, 

7.  Octandria, 

8.  Enneandria, 

9.  Decandria, 

10.  Dodecandria, 

11.  Polyandria, 

12.  Monadelphla, 

13.  Syngenesia, 

14.  Gynandria, 

X.  POLYGAMIA. 
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46 

4 

— —  398  species. 

I 

36 

17 

21 

19 

33 

7 

4 
7 

H 

19 

26 

5 

9 

-  219 


I.  Monoecia, 

181 

2.  Dicecia, 

26 

3.  TricEcia, 

16 

Y.  Cryptogamia. 

I.  Filices, 

267 

2.  Musci, 

268 

'  3-  Algae, 

4.  Fungi, 

467 

-  465 

213  speciest 


Z.  Palm^e, 


1467 

14 


Total,  14,807  (c). 


.  24 
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III.  IN  THE  MINERAL  KINGDOM. 

Minerals  are  divided  into  four  great  classes,  viz. 
Earths  and  Stones,  Salts,  Combustibles,  and 
Metallic  Ores. 


Earths  and  Stones. 

1.  Diamond  genus, 

2.  Zircon, 

3.  Siliceous, 

4.  Argillaceous, 

5.  Magnesian, 

6.  Calcareousj 

7.  Barytic, 

8.  Strontian, 

B.  Salts. 

1.  Sulphates,  ' 

2.  Nitrates, 

3.  Muriates, 

4.  Carbonates, 

5.  Borates, 

6.  Fluates, 


1 

2 
62 
29 

»7 

22 

2 

2 


6 

1 

3 

2 
2 

I 


137  species. 
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C.  Combustibles. 

1.  Sulphur, 

2.  Bituminous, 

3.  Graphite, 

D.  Metallic  Ores 

are  divided  into  24  genera, 
each  metal  forming  a  genus. 


1 

6 

2 

—  9 


106 


Oly'ectsand 
utility  ot' 
Natural 
History. 

< - V - '■ 


—  15 


Total,  267  species’*". 

neralogy. 

Hence,  taking  the  whole  number  of  known  animals 
at  23,000,  that  of  vegetables  at  50,000  and  that  of 
minerals  267,  the  whole  number  of  known  species  of 
natural  objects  will  be  73,267.  2^ 

II.  Though  the  classification  of  natural  bodies  is  ofHints  for 
the  highest  importance  towards  making  us  acquainted 
with  unknown  species,  and  distinguishing  them  from 
those  which  we  already  know  j  this  alone  is  not  suffi¬ 
cient  to  form  a  naturalist.  His  principal  object  should 
be  to  learn  the  habits,  manners,  and  uses  of  the  objects 
which  he  is  studying  ;  and  he  may  perhaps  be  assisted 
in  this  object  by  the  following  observations.  26 

1.  In  Zoologjj,  or  the  natural  history  of  the  animal 
kingdom,  it  is  necessary  to  ascertain  both  the  distinctive 
characters  of  each  individual  animal,  and  its  peculiar 
habits,  properties  and  uses. 

The  naturalist  first  learns  that  the  sheep,  for  instance, 
is  In  the  class  mammalia,  being  one  of  those  animals  ‘ 
that  suckle  their  young  j  in  the  order  pecora,  because  it 
is  hoofed,  and  has  no  cutting  teeth  in  the  upper  jaw  j 
and  that  it  is  distinguished  from  oilier  animals  of  the 
same  order,  by  Its  having  several  blunt  wedge-like  In¬ 
cisive  fore-tteth  in  the  lower  jaw  only,  hollow  reclined 
horns,  and  no  tusks. 

This  information  would  satisfy  many,  who  call  them¬ 
selves  naturalists  j  but  it  is  far  from  being  all  that  is  re¬ 
quired  ;  the  philosophical  investigator  of  Nature  inquires 
into  its  habits  j  as  its  food,  its  period  of  gestation,  its 
season  of  lambing,  the  weather  and  climate  most  suited 
to  its  health  and  vigour.  He  endeavours  to  learn  what 
produces  the  dilVerence  in  its  fleece,  whether  climate, 
food,  or  some  peculiarity  in  the  breed  ;  and  is  anxious 
to  ascertain  what  variety  is  most  disposed  to  fatten,  and 
what  food  effects  this  speedily  j  with  many  other  very 
Useful  partienkrs. 

The  information  of  the  first  kind  is  of  consequence, 
and  even  necessary  in  many  cases  5  but  that  of  the  latter 
is  most  useful. 

If  a  traveller  discovers  an  animal  possessing  anv  use¬ 
ful  property,  or  producing  any  useful  drug,  if  he  have 
not  the  first  kind  of  information,  he  gives  so  confused 
and  inaccurate  a  description  of  it,  that  others,  mistaking 
the  animal,  discredit  the  anthor’.s  account,  and  the 
world  loses  the  benefit  of  his  discovery.  2- 

2.  Rotany,  or  the  natural  history  of  the  vegetable  Botany, 
kingdom,  in  the  usual  acceptation  of  the  term,  implies  and 

4  L  2  onlv 


(c)  This  number,  drawn  from  the  article  Botany,  compared  with  the  three  first  volumes  of  M'ildenow’s  edition 
of  the  Species  Plantarum,  and  with  Persoon’s  edition  of  tlie  Systema  Vegetabilivm,  of  Linne,  is  certainly  very  far 
below  the  truth.  Many  years  ago,  the  number  of  known  species  was  reckoned  at  above  twenty  thousand, '  and 
there  is  reason  to  believe  that  it  exceeds  fifty  thousand. 
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Objects  only  the  knowledge  of  the  distinctive  characters  of 
and  utility  plants  j  and  he  who  knows  the  greatest  number,  and  is 
of  Natm-al  accurate  in  determining  the  different  species,  is 
History.  l^gsj  botanist. 

,  This  however  constitutes  hut  a  small  part  of  the 

science  ;  tliere  is  another  distinct  department,  which 
may  properly  be  termed  the  philosophy  of  botany, 
which  is  both  more  interesting  and  more  useful.  This 
includes  the  knowledge  of  the  structure,  or  the  anatomy 
of  plants  j  and  the  knowledge  of  the  uses,  or  functions 
of  their  various  parts,  as  of  the  leaves,  the  bark,  the 
pith,  the  roots,  the  juices,  &c.  j  which  is  called  the 
physiology  of  plants.  It  includes  also  an  acquaintance 
V/ith  the  soil  and  climate  adapted  to  different  vegetables, 
their  mode  of  propagation,  and  the  various  uses  to 
which  their  several  parts  or  productions  may  be  ap¬ 
plied. 

Botany,  in  the  fir>.t  sense,  whicii  may  be  called  prac¬ 
tical  botany,  is  subservient,  and  absolutely  necessary  to 
the  study  of  the  philosophy  of  botany ;  for  no  one  that 
is  unacquainted  with  the  classification  of  plants  can 
either  convey  to  others  his  own  information,  or  himself 
receive  the  benefit  of  that  of  others,  respecting  either 
the  structure  and  economy  or  the  habits  and  the  uses 
of  such  plants,  as  may  have  been  investigated. 

If  medical  virtues  are  discovered  in  any  vegetable 
production  ;  without  the  accuracy  of  the  practical  bo¬ 
tanist,  to  asceitain  and  describe  the  particular  plant 
which  afibrds  it,  the  discovery  is  often  lost  j  oi-  ])eriiaps, 
what  is  ^vorse,  the  virtues  are  attributed  to  a  different 
plant,  and  it  is  only  by  repeated  failures,  and  in  some 
cases  after  much  mischief,  that  the  errer  is  detect'  d. 

It  is  evident  that  the  same  mav  happen  to  the  agri¬ 
culturist,  the  dyer,  or  any  other  artlzan,  who  has  dis¬ 
covered  in  the  vegetable  kingdom  the  means  of  improv¬ 
ing  his  art,  but  has  not  botanical  knowledge  sufficient 
to  give  an  accurate  character  of  tlie  plant,  to  which  he 
2g  is  indebted  for  his  discoveiy. 

Mineral-  3.  In  Mineralogy,  or  the  natural  history  of  the 
ogy.  mineral  kingdom,  almost  half  the  students  are  of  that 

class,  who  content  themselves  with  collecting,  and 
being  able  to  arrange  systematically  tlie  minerals  they 
meet  with.  But  iu  this  department  of  natural  histoiy, 
as  well  as  the  other  two,  which  we  have  considered, 
sometliing  more  than  arrangement  is  required. 

It  is  the  man  who  can  analyze,  and  separate  the 
component  parts  of  mineral  productions  ;  wiio  know'S 
the  art  of  assaying,  and  who  knows  a  priori  the  pro¬ 
bable  site  of  a  quarry,  or  a  mine,  and  can  tell  the  direc¬ 
tion  of  a  stratum  of  coal,  or  of  marble,  that  we  may  call 
a  minei-aloglst. 

The  natural  history  of  the  mineral  kingdom  includes 
geology,  or  the  data  upon  which  are  founded  the  dif- 
terent  theories. of  the  formation  of  the  earth.  It  In¬ 
cludes  the  knowledge  of  those  facts,  upon  which  the 
art  of  mining,  and  the  art  of  separating  and  purifying 
metals,  is  founded  j  and  its  object  is  to  teach  likewise 
the  properties  of  those  metals,  as  well  as  of  the  earths, 
and  other  mineral  productions,  when  separated  and  in 
2^  their  simjile  state. 

■Utility  of  With  respect  to  the  utility  of  the  study  of  natural 
the  study,  history,  we  have  unavoidably  given  many  instances  of  it, 
in  considering  the  object  of  the  science.  We  need  there¬ 
fore  add  but  few  others. 
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The  grazier  knows  the  advantage  of  attending  to  the  Objects 
habits  and  distinctive  marks  of  onr  domestic  anim.als.  and  utility 
It  is  natural  history,  though  not  often  studied  scientifi-  of  Natural 
cally,  that  teaches  him  what  variety  of  sheep  to  prefer  j .  's^oiy.  ^ 
by  what  means  to  obtain  a  variety  of  cows,  remarkable 
for  their  quantity  of  milk*,  how  to  choose  the  stock  To  the 
that  is  best  adapted  to  his  land,  and  what  is  tlie 
food  for  them  during  winter. 

Much  benefit  is  likely  to  accrue  from  the  attention 
lateiv  paid  to  the  cultivation  of  what  are  termed  the 
artificial  grasses.  Instead  of  sowing  his  hay  seeds  in¬ 
discriminately,  the  grazier  may  select  only  sucli  grasses 
as  are,  by  observation,  found  to  be  most  suited  to  his 
soil  and  cattle.  -t 

The  farmer’s  knowledge  of  the  proper  succession  ofTo  the 
crops,  the  best  times  for  sowing  them,  when  to  we^d,f^'™'^'^- 
and  with  tvhat  to  manure,  as  well  as  how  to  de.stroy  both 
weeds  and  insects,  is  the  knowledge  of  a  naturalist  ; 
and  surely  he  who  is  scientifically  acquainted  with 
the  growth  of  plants,  knowing  what  part  the  soil 
acts  in  vegetation,  and  what  is  the  aliment  most  re¬ 
quired  by  them,  will  have  great  advantage  over  the 
mere  empirical  farmer,  v.ho  has  no  better  reason 
for  what  he  does,  tlian  that  his  father  did  the  same 
before  liim. 

By  studying  the  natural  history  of  insects,  we  leant 
the  haliits  of  such  as  arc  no.xious  and  injurious,  and 
thence  derive  the  means  of  destroying  them.  ,, 

I'he  mineralogist  has  often  enriched  individual  pro-q*,,  ffie 
prietors  of  land,  and  benefited  his  conntiy,  bv  the  dls- biiuiod  pro- 
covery  of  mines;  he  is  enabled  to  direct  the  planners 
of  canals  bv  warning  them  of  obstacles;  and  his  know-  - 
ledge  has  aided  the  physician  in  asci  rtaining  the  vir¬ 
tues  of  minerals,  and  of  mineral  waters. 

In  tiie  arts,  a  knowledge  of  natural  history  prevents  tijg  arts, 
that  confusion,  and  those  innumerable  errors  that  must 
lie.  eonimitted,  when  the  natma!  productions  which  are 
employed  cannot  be  accurately  discriminated  from 
otliers. 

It  is  to  tlie  naturalist  that  wc  are  many  times  indebt¬ 
ed  for  the  introduction  of  foreign  animals  and  foreign 
plants  into  onr  own  country.  Wheat,  oat.s,  barley, 
and  other  vegetables,  which  are  now  become  necessary 
to  our  existence,  were  not  oi  iginally  of  British  growth. 

The  potato,  now  so  gfeneral  and  so  useful,  was  first  In¬ 
troduced  into  this  country  liy  Gerard,  a  noted  botanist, 
and  was  for  some  time  cultivated  in  his  garden  as  a  ra¬ 
rity.  The  sugar  cane,  the  bread  fruit  tree,  the  farina¬ 
ceous  palm  .,  the  flax  and  hi  nip,  have  all  been  trans¬ 
ported  by  naturalists  of  the-  present  day,  to  regions 
where  they  never  grew  helbre. 

Besides  tlio  aliove,  and  many  similar  instances  of  ad¬ 
vantage  to  be  derived  from  studying  the  different 
branches  of  natural  histcrv,  thc.se  two  incalculable  be¬ 
nefits  necessarily  arise  to  the  student  himself,  from  at-  ' 

tending  to  (lit  whole,  or  any  part  of  the  science  ; 
namely,  a  .power  of  abstracting  the  mind,  and  reason¬ 
ing  methodically  ;  and  a  habit  of  contemplating  the 
Creator  in  Ids  works  *.  *  Skrlm- 

Our  limits  do  not  permit  us  to  enter  further  into  the .i/nVc’s 
fertile  topic  of  ihe  utility  and  advantages  of  natural 
history.  Its  utility,  in  a  moral  and  religious  point  of 
view,  has  been  ably  illustrated  liy  Mr  Bay,  in  his 
“  Wisdom  of  God ;”  by  Mr  BIngley,  In  the  Introduc¬ 
tion 
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tion  to  hla  “  Animal  Biography  and,  in  particular, 
by  Dr  Paley,  in  his  “  Natural  Theology  j”  and  to 
these  works  we  must  refer  our  readers. 

Ttl.  We  have  stated  it  to  be  one  of  the  principal 
objects  of  natural  history,  to  teach  the  mode  of  pre¬ 
serving  specimens.  This  art,  called  by  the  French 
'laxidermie,  is  exceedingly  curious,  and  would  well  de¬ 
serve  a  much  luller  consideration  than  we  can  here  al¬ 
lot  to  it.  We  shall  confine  our  attention  on  this  sub¬ 
ject  entirely  to  the  animal  kingdom,  and  even  here  we 
must  be  very  brief. 

Ihe  art  of  preparing  and  mounting  the  skins  of  ani¬ 
mals  appears  to  be  pretty  old  ;  but  it  made  no  great 
progress  before  the  lyth  century,  when  Ileauinur  made 
some  attempts  to  preserve  the  specimens  from  the  at¬ 
tacks  ot  insects.  In  the  Journal  de  Phifsique  for  1773, 
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pieces,  the  same  of  colocyuth  or  bitter-apple  grossly  ItJode  of 
powdered,  in  two  English  pints  of  spirit  of  wine,  for  four  preserving 
or  bye  days,  shaking  the  vessel  from  time  to  time,  after  i^pecimeus. 

which  the  liquor  is  to  be  filtered  through  blotting-paper. ' - - ' 

M.  Nicolas  has  given  directions  for  preparing  and 
preserving  specimens  of  all  the  various  classes  of  anl- 
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there  is  a  memoir  addressed  to  the  Koyal  Society  of 
London,  by  M.  Ivuckhan,  on  the  methods  of  preparing 
birds,  which  is  very  curious,  but  is  liable  to  many  ob¬ 
jections.  In  the  same  volume  is  a  memoir  by  Mauduit, 
principally  respecting  the  means  of  preserving  animal 
specimens  from  the  attacks  of  insects.  His  preservatives 
are  of  a  poisonous  nature  j  and,  of  course,  ti  eir  u.,e  is 
dangerous,  while  they  do  not  appf-ar  to  have  been  at¬ 
tended  tvitli  the  expected  success.  The  arsenical  .soivp 
of  Becosur,  mucli  celebrated  about  the  same  time,  is 
liable  to  similar  objections. 

Ihe  latest,  and  probably  the  best  work  on  this  sub¬ 
ject,  is  that  published  a  few  vears  ago  by  M.  Nicolas  j 
and  from  this  the  lollowiiiif  ob'Crsations  are  derived. 

The  instruments  employed  in  the  preparation  of  spe¬ 
cimens  are  much  the  same  as  those  used  by  anatomists 
in  their  ordinary  dissections,  consisting  of  small  knives 
or  scalpels,  forceps  or  pincers  of  various  forms,  probes, 
needles,  and  pins  or  wires. 

The  preservatives  employed  by  M.  Nicolas  to  pro¬ 
tect  the  specimens  from  bisects,  are  principally  of  two 
kinds;  i.  Snlphiir,  which  he  applies  to  the  skins  by 
means  of  fumigation,  thus  impregnating  them  with  sul¬ 
phurous  .icld  ;  2.  A  liquor  for  macerating  the  skins,  an¬ 
other  liquor  fur  nibbing  over  the  hair,  and  a  pomatum 
for  anointing  the  inside  of  the  skin.  Thc7?/ug  hqnor  is 
prepare.'l '  y  steeping  a  pound  and  a  half  of  powdered  oak 
bark,  and  four  ounces  of  powdered  alum,  in  twenty  Eng¬ 
lish  pint-  of  cold  water,  for  two  days,  taking  care  to 
shake  the  mixture  from  time  to  time.  'I'lie pomatum  is 
prepared  ot  a  pound  of  white  soap,  half  a  pound  of  caus¬ 
tic  pota.sli,  four  ounces  of  powdered  alum,  two  English 
pints  of  water,  four  ounces  of  oil  of  petrolcmii,  and  the 
same  of  camphire.  The  soap,  cut  into  small  pieces,  is 
put  into  an  earthen  pipkin,  over  a  moderate  fire  ;  the 
water  poured  oyer  it  ;  and  when  the  whole  is  formed 
into  a  sort  of  soft  paste,  the  alum  and  then  the  oil  are 
added  •,  the  whole  well  stirred  together,  removed  from 
the  fire,  and  when  it  is  nearly  eohl  the  camphire  is 
added  ;  being  before  hand  riibhed  down  in  a  mortar 
with  a  little  spirit  ot  wine.  The  pomatum,  thus  pre- 
pareil,  mint  he  kept  in  glass  ves.sels,  well  .stopt ;  and, 
when  used,  is  to  he  lowered  with  water  to  the  consist¬ 
ence  of  thin  cream,  and  laid  on  the  skins  by  means  of 
a  pencil  brush. 

I  he  !if|uor  cmjiloyed  for  preserving  the  fur  is  ine- 
pared  by  inliMing  an  ounce  ot  white  soap  shred  very 
siuull,  two  ounces  ot  camphire  broken  into  verv  small 
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mats.  He  shall,  as  far  as  our  limits  permit,  briefly 
follow  liim  ihrough  each.  ^ 

Ill  skinning  quadrupeds,  he  proposes  to  make  an  in-  Directions 
cision  along  the  middle  ot  the  back,  from  the  haunches  fo*'  stuffing 
to  the  shoulders,  except  in  those  animals  whose  skin  Jg 
very  thick  and  hard,  or  is  set  with  .spines,  in  wiiich  the 
opening  must  be  made  at  the  belly  in  tlie  msual  man¬ 
ner.  In  detaching  the  skin  from  the  flesh,  we  must 
occasionally  employ  the  knire,  and  as  we  proceed,  must 
insert  tow  between  the  skin  and  flesh,  to  prevent  soiling 
the  fur.  ^yhen  the  whole  body  is  delaclied,  and  the 
skin  diawn  (town  as  far  as  the  ankle.s,  the  nose,  and  tlie 
tip  of  the  tail,  tiie  whole  body  is  co  be  cut  aw'ay  except 
the  liead  and  extremities,  which  are  lel't  to  give  a  bet¬ 
ter  form  and  .support  to  the  speciincn.  AlT the  fleshy 
and  fatty  parts,  the  brain,  and  the  eyes,  however,  must 
be  cut  away,  aud  n«t!iing  left  but  the  bones,  the  spaces 
between  wliieh  and  the  skin  must  he  stuffed  with  tow 
cut  fine,  and  a  little  soft  cla^  i.’.ust  be  put  within  the 
orbits,  in  order  to  fix  the  ai  t'fieial  eyes. 

Before  stuffing,  the  skin  is  to  be  steeped  for  several, 
days,  from  five  to  fifleen,  according  to  the  siz.e  of  the 
animal,  in  the  liquor  first  described,  and  after  steeping, 
the  inside  is  to  be  tvcll  anointed  with  the  pomatum. 

Hlien  the  legs  and  licad  are  stiilled,  the  cavity  of 
the  skull  filled  with  very  dry  moss,  and  the  eye.i  fixed, 
wires  are  to  he  passed 'through  the  in.fide  of 'the  body, 
the  extremities,  and  the  head  and  tail,  in  the  following 
manner.  Iliree  iron  wires  of  a  moderate  size,  well  an¬ 
nealed,  at  least  twice  as  long  as  the  animal,  are  to  be 
twisted  together  for  nearly  half  tlie  length,  and  while 
one  wire  is  left  straight,  the  other  two  are  to  be  bent 
at  each  end,  so  as  to  form  a  cross.  When  the  skin  is 
till ned,  ready  for  stuffing,  these  wires  arc  to  be  placed 
within  it  in  such  a  manner  as  th.at  the  straight  wire 
shall  pass  througli  the  brad  and  tail,  and  the  crossing 
wires  through  the  extremities,  coming  out  at  the  ball 
ot  each  foot  j  and  in  this  way  after  the  cavity  is  filled 
lip  with  tow  and  the  open  part  neatly  stitched,  tlie 
specimen  may  be  fixed  on  a  board  in  its  natural  posi-  , 
tion.  Nothing  remains  now  but  to  impregnate  the  fur 
with  the  bitter  liquor  last  described,  which  is  done  by  , 

means  of  a  sponge,  with  which  the  whole  outside  is  to 
he  vvell  washeil,  then  covered  with  folds  of  linen,  and 
dried  in  the  shade. 

'I'hc  art  of  preserving  birds  is  perhaps  the  most  curl-  Dli-eition- 
oils  part  of  the  pre.scnt  subject,  and  is  that  to  which  the  lor  stuffing, 
most  attention  has  been  given.  M.  Nicolas  has  cx-^**"*^*- 
plained  at  some  length  the  mode  rccomim  iidcd  liy  AJ. 

Kucklian  in  the  Journal  de  PhuytqiK  ;  th.at  by  Dr  i.,ett- 
Roni,  in  the  J^atural/yds  and  I ravi  llcr's  Coutpaniati , 
th.at  of  Maudiiit,  inserted  in  the  fifth  niimhcr  of  the  En- 
ajvlnp/dic  Mtihndlquc  ;  and  that  of  Diifresne,  adopted 
by  M.  D!indin,and  Inserted  in  his  Truite  iJOraitholo- 
gie  ;  after  which  he  dctail.s  his  own. 

He  de.scribes  three  nii  ihods  of  preparing  birds,  ac¬ 
cording  as  wc  ran  proeun  fresh-killed  specimens,  whole 
diicd  skins  brought  from  abroad,  or  detached  jiaits  of 

several 
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Mode  of  several  individuals  of  tne  same  species.  We  shall  here 
preserving  confine  ourselves  to  the  first  of  these,  as  being  best 
specimens,  adapted  to  the  generality  of  our  readers. 

When  a  fresh-killed  bird  is  procured,  it  is  to  be 
placed  upon  a  table,  upon  its  back,  with  the  tail  turn¬ 
ed  towards  the  operator,  who,  after  having  separated 
tvith  his  fingers  the  feathers  which  cover  the  belly  to¬ 
wards  the  right  and  left,  is  to  make  with  a  scalpel,  a 
longitudinal  incision  through  the  skin,  from  the  point 
of  the  breast-bone  to  about  the  middle  of  the  belly. 
The  edges  of  the  skin  are  now  to  be  raised  with  a  pair 
of  flat  pincers,  on  each  side^  carefully  separating  the 
flesh  as  occasion  may  require,  by  the  knife,  and  insert¬ 
ing  a  little  cotton  from  time  to  time,  to  prevent  soiling 
the  feathers.  In  this  way  the  skin  is  to  be  detached 
from  the  shoulders  and  neck,  and  as  much  as  possible  of 
the  body  laid  bare,  after  which  a  pretty  strong  thread  is 
to  be  passed  through  the  nostrils,  and  tied  under  the 
lower  mandible,  leaving  the  ends  of  the  thread  when 
tied  together,  at  least  twice  as  long  as  the  neck.  Now, 
holding  the  bird  by  the  thread,  with  the  back  turned 
towards  him,  the  operator  is  to  hold  together  the 
feathers  on  the  two  edges  of  the  incision  as  well  as 
those  that  cover  the  breast,  and  pushing  the  head  of  the 
bird  Inwards  v^lth  his  thumb  so  as  to  form  the  neck  in¬ 
to  an  arch,  is  to  cut  this  olF  near  the  body,  detach 
from  it  the  gullet  and  wind-pipe,  and  all  the  fleshy 
parts,  both  of  the  neck  and  head,  by  drawing  the  skin 
as  far  back  as  possible  towards  the  beak,  and  cutting 
off  the  neck-bones  close  to  the  head  ;  he  is  to  empty  the 
skull  with  a  little  iron  Instrument  in  the  form  of  an  ear- 
picker,  and  clean  it  properly  %vith  cotton.  He  is  now 
to  wrap  cotton  or  tow  about  the  head  and  neck,  and  to 
separate  the  rest  of  the  skin,  leaving  the  pinions  and 
bones  ot  the  wings,  and  legs,  and  the  tail,  as  directed 
for  quadrupeds.  After  this  has  been  done,  the  skin  is 
to  be  turned  out  like  a  glove,  with  all  its  feathers  turn¬ 
ed  inwards,  all  the  natural  openings  of  the  bird,  as  well 
as  any  shot-holes,  &c.  made  in  killing  the  bird,  are  to 
be  stitched  up  with  a  needle  and  fine  thread  j  then  the 
whole  skin  as  well  as  the  bones,  are  to  be  washed  with 
a  strong  Infusion  of  tan  with  a  little  alum,  by  means  of 
a  pencil-brush,  and  the  skin  inclosed  in  a  covered  ves¬ 
sel  that  it  may  not  dry  too  hastily. 

In  ten  or  twelve  hours  time  we  may  wash  the  skin 
and  bones  again  with  the  astringent  liquor.  Twice 
washing  in  this  manner  will  be  sufficient  for  very  small 
birds,  but  those  of  a  middling  size  will  require  macera¬ 
tion  in  the  first  liquor  employed  for  quadrupeds  during 
two  days,  and  four  or  five  days  for  those  of  larger  size. 

The  skins  being  well  impregnated  with  the  astringent 
liquor,  are  to  be  smeared  with  the  soapy  pomatum, 
have  artificial  eyes  fixed  in  the  orbits  by  means  of  wax, 
and  stuffed  and  mounted  much  in  the  same  manner  as 
quadrupeds,  except  that  the  wires  employed  for  this 
purpose  are  rather  differently  bended. 

Great  nicety  is  required  in  fixing  the  different  parts 
of  a  bird  in  its  natural  position,  and  in  arranglno'  the 
feathers  smoothly  and  evenly.  M.  Nicolasx  directs  thin 
plates  of  lead,  to  be  placed  so  as  to  secure  the  wings  in 
the  proper  position  till  the  whole  is  completely  arran¬ 
ged. 

To  preserve  the  feet  and  legs  of  birds,  he  anoints 
them  with  linseed  oil  mixed  with  camphire,  and  applied 
9.  little  warm. 
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The  last  operation  consists  in  enveloping  the  bird  Mode  of 
with  bandages  of  muslin  or  fine  linen,  pinned  round  the  preserving 
neck,  breast,  body,  and  rump,  as  well  to  secure  the  specimens, 
feathers  in  their  places  during  drying-,  as  to  allow  of  “ 
their  being  drenched  with  the  bitter  liquor  to  preserve 
them  from  the  attacks  of  insects. 

The  different  orders  of  insects  require  different  inodes  Insects, 
of  preparation.  The  following  is  a  summary  of  our  au¬ 
thor’s  mode  of  preserving  each  kind. 

For  the  coleopiera  and  hemiptera. — One  of  these  in¬ 
sects,  as  soon  as  caught,  is  to  be  carefully  wrapt  in  very 
fine  paper,  with  the  ends  of  the  paper  curled  round  to 
prevent  the  animal  from  moving  j  and  this  roll  of  paper 
including  the  insect,  is  to  be  put  into  a  little  box  of 
pasteboard  till  the  insect-hunter  returns  home.  Each 
insect  is  then  to  be  held  between  the  thumb  and  fore¬ 
finger  of  the  left  hand,  the  wings  to  be  raised  by  means 
of  a  pin,  and  held  open  with  the  middle  finger,  while 
the  abdomen  of  the  animal  is  slit  open  from  the  back, 
and  the  entrails  abstracted  by  means  of  an  iron  wire, 
and  the  cavity  as  well  as  the  edges  of  the  wound  are  to 
be  wished  with  the  bitter  spirituous  liquor  described  ia 
N°  36.  by  means  of  a  very  fine  pencil.  Then  a  small 
cotton  plug  impregnated  with  oil  of  petroleum  is  to  be 
stuffed  into  the  cavity,  with  the  point  of  a  wire,  till  the 
cavity  is  sufficiently  lull,  when  the  wings  are  to  be  suf¬ 
fered  to  return  to  their  natural  situation,  and  the  insect 
is  ready  for  mounting.  For  mounting  these  insects, 

IM.  Nicolas  employs  little  squares  of  card,  through  the 
middle  and  across  which  he  passes  a  small  iron  wire 
well  annealed,  and  about  the  size  of  a  harpsicord  string. 

A  very  fine  needle  is  now  to  be  passed  through  the  ani¬ 
mal,  as  near  as  possible  to  the  corselet ;  and  after  ha¬ 
ving  covered  the  upright  iron  wire  with  a  light  coating 
of  gum-water,  he  passes  it  through  tlie  hole  made  by 
the  needle,  and  fixes  the  animal  in  such  a  manner  that 
its  feet  may  rest  upon  the  card. 

For  the  Icpidoptera, — He  recommends  tliem  to  be  put, 
when  caught,  into  a  triangular  piece  of  paper,  and  after¬ 
wards  into  a  pasteboard  box  of  the  same  form,  opening 
with  a  hinge.  For  mounting  these  insects  it  is  sufficient 
to  perforate  their  bodies  with  a  fine  needle,  armed  with 
a  double  thread  impregnated  with  the  bitter  spirituous 
liquor,  making  the  needle  enter  by  the  head  and  come 
out  at  the  end  of  the  belly,  and  then  cutting  the  thread 
with  scissars.  The  insect  thus  prepared  is  mounted  by 
means  of  a  card,  as  directed  for  the  coleopiera,  and  a 
piece  ot  wood  about  an  inch  long,  seven  or  eight  lines 
broad,  and  a  proper  thickness,  is  placed  below  the 
wings  on  each  side  vei-y  near  the  body,  and  the  wings 
are  kept  down  by  means  of  plates  of  lead. 

In  the  pi'epai'ution  of  specimens  of fishes,  M.  Nicolas  Fishes, 
prefers  the  method  of  Mauduit  to  that  given  by  Dr 
Lettsom  in  the  Naturalist's  and  Traveller'' s  Compa¬ 
nion ;  but  as  Mauduit’s  method  requires  much  skill  and 
address,  he  recommends  the  following,  especially  for 
the  flat  kinds  of  fish. 

He  makes  a  longitudinal  incision  with  scissars  along 
the  belly  of  the  fish  from  the  anus  to  the  lower  mandi¬ 
ble,  and  then  gradually  and  carefully  separates  the  skin 
from  the  flesh  with  the  assistance  of  the  blade  and  flat 
handle  of  a  scalpel,  till  he  has  laid  bare  one  side  of  the 
animal.  He  then  passes  to  the  other  side,  proceeding 
in  the  same  manner  to  detach  the  skin  from  tt-.at  part, 
after  which  he  separates  the  head  from  the  body  with  a 
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Mode  of  of  scissars,  and  clears  away  the  fleshy  parts  attached 
preserving  to  the  head.  He  now  detaches  the  skin  fi'om  the  back 
specimens,  far  as  the  anus,  and  then  laying  the  fish  on  the  table, 
*  he  passes  the  flat  handle  of  the  scalpel  below  the  skin 
that  covers  the  tail  and  neighbouring  parts,  in  order  to 
separate  it  completely.  This  done,  he  pushes  the  tail 
Inwards,  and  with  the  assistance  of  the  scalpel  and 
drawing  the  skin  very  gently,  he  detaches  this  as  near 
as  possible  to  the  end  of  the  tall,  which  he  then  sepa¬ 
rates  with  scissars,  thus  leaving  the  skin  with  nothing 
attached  to  it  but  the  head  and  extremity  of  the  tail. 
It  only  remains  now  to  clear  away  the  ears  and  eyes, 
and  properly  clean  the  head. 

The  skin  is  now  steeped  for  some  days  in  the  tanning 
liquor,  then  laid  on  a  table,  and  when  the  head  is  pro¬ 
perly  arranged,  a  model  of  the  body  of  the  fish  made 
of  soft  clay,  mixed  with  fine  sand,  is  placed  vvitliin  the 
skin,  which  is  made  to  fit  neatly  over  It,  is  then  bound 
with  little  bandages  of  linen,  and  suflered  to  dry.  When 
the  clay  is  quite  dry  and  hard,  and  the  skin  has  acquir¬ 
ed  so  much  firmness  as  to  retain  its  proper  form,  it  is  to 
be  gently  beaten  all  over  to  break  the  clay,  so  that  it 
may  be  withdrawn  througli  the  opening.  When  this 
is  done,  the  whole  inside  of  the  skin  and  head  is  to  be 
smeared  by  means  of  a  pencil  brush  with  tlie  soap  po.- 
matum.  After  which  it  is  to  be  entirely  filled  with 
cut  tow,  and  the  opening  stitched  up  as  neatly  as  pos¬ 
sible.  Then  artificial  eyes  are  to  be  placed  in  the  or¬ 
bits  by  means  of  soft  wax,  and  the  whole  body  is  to  be 
covered  with  a  coat  of  wiiite  varnish  ])reparcd  by  di¬ 
gesting  four  ounces  of  clear  turpentine,  three  ounces  of 
sandarac,  and  one  ounce  of  mastich  in  tears,  with  eight 
ounces  of  oil  of  turpentine,  and  four  ounces  of  sjnrit  of 
wine,  in  a  bottle  placed  in  a  ■water  bath. 

Rejitiles.  In  preparing  specimens  of  reptiles, — after  what  has 
been  said  above,  little  direction  will  be  required.  The 
skin  is  to  be  stript  backwards  as  far  as  the  head,  which 
is  to  be  cut  off  and  cleaned  as  in  other  specimens  j  after 
which  the  skin  is  to  be  macerated,  anointed  within  with 
42  pomatum,  stufl’ed  and  varnished  as  before, 
i'ciistacca.  The  Crustacea,  including  crabs,  lobsters,  star-fish,  and 
sea-urchins,  require  but  little  preparation.  In  crabs 
the  shell,  and  in  lobsters  the  tail,  is  to  be  separated 
from  the  rest  ot  the  body  ;  as  much  as.  possible  of  the 
meat  is  to  be  picked  out  from  the  body  and  large 
■  claws  i  the  whole  interior  is  to  be  smeared  with  the 
soap  pomatum,  and  after  having  united  the  parts,  the 
whole  is  to  be  suffered  to  dry. 

The  Star-fish  and  urchins,  if  taken  alive,  should  be 
killed  by  plunging  tliem  in  spirit  of  wine,  and  after¬ 
wards  drying  them  In  the  sun  or  in  an  oven  moderately 
45  heated. 

Worm?.  .:1s  to  ieo;7«.v  the  only  mode  of  preserving  the  moHus- 
ca,  or  those  with  naked  bodies,  is  to  keep  them  in  spirits; 
and  ot  the  testareu  or  shell-fish,  the  only  part  thouglit 
worth  preserving  is  the  shell  ;  for  the  preparation  of 
which,  sec  Conchology. 

The  above  Is  but  an  imperfect  abstract  of  IM.  Nico¬ 
las’s  “  Methodc  (le  preparer  ct  conserver  les  Animunx 
de  toutes  les  classes,"  which  is  illustrated  by  plates, 
and  is  well  deserving  the  attention  of  collectors  of  spe- 
cimt'us. 

'I’here  is  also  an  excellent  essay  on  this  subject  by 
Duf  resne,  under  Tavidermie,  in  the  x^ouicau  Dic- 
tin/iairc  d'Histoirc  Nulu relic. 
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It  will  be  expected  that  in  this  introductory  article 
on  natural  histoiy,  we  should  say  something  of  its  rise 
and  progress.  Much  of  our  observations  on  this  subject 
have  been  anticipated  in  preceding  articles  on  the  ps'r- 
ticular  branches  of  natural  history,  so  that  little  remains  history, 
for  us  to  do  in  this  place  than  to  give  a  general  sketch 
of  the  early  history  of  this  branch  of  pliysics. 

We  have  reason  to  believe  that  the  works  of  nature  Jewish 
have  formed  the  favourite  study  among  the  ingenious  and  writers 
inquisitive  from  the  earliest  ages  of  the  world.  From 
the  continual  allusions  to  the  Creator’s  works,  and  the 
beautiful  metaphors  drawn  from  them,  which  abound  in 
the  inspired  writings  of  the  Jewish  prophets  and  poets, 
especially  those  of  Job,  Isaiah,  Daniel  and  David,  we 
know  that  these  sages  were  well  acquainted  with  natu¬ 
ral  history,  as  far  at  least  as  observation.extended.  Solo¬ 
mon,  as  we  are  told,  was  acquainted  with  all  vegetables, 

“  from  the  cedar  of  Lebanon  to  the  hyssop  that  spring- 
eth  out  of  the  wall and  probably  so  wise  a  man  was 
well  acquainted  with  the  other  kingdoms  of  nature. 

Some  writers  have  gone  so  far  as  to  assert  that  Aristotle 
and  Theophrastus  learned  natural  history  from  the 
writings  of  Solomon,  though  on  what  data  they  ground 
this  assertion,  we  are  at  a  loss  to  determine. 

The  principal  writers  on  natural  history  among  the 
ancients,  rvliose  writings  have  come  down  to  us,  are 
Aristotle,  Theojihrastus,  and  Pliny  the  elder.  Of  the  Aristotle, 
first  we  may  remark  with  Haller,  that  his  writings  on 
this  subject  exhibit  a  continued  chain  of  physical  and 
anatomical  facts,  which  for  the  most  part  appear  to  have 
been  the  result  of  accurate  observation.  He  relied  less 
than  any  of  the  ancient  naturalists  on  uncertain  and 
fabulous  report  ;  he  industriously  collected  and  exam¬ 
ined  natural  bodies,  and  appears  to  have  himself  dissec¬ 
ted  many  animals,  especially  fishes,  or  at  least  to  have 
been  present  at  their  dissection.  1  here  arc  even  to  be 
found  in  his  ■ivritings,  references  by  letters  to  figures 
which  he  employed  to  illustrate  his  observations. 

Theophrastus  wrote  chiefly  on  the  natural  history  ofTheophia,- 
plants  and  fossils,  on  winds,  and  bn  lire.  His  works 
have  been  edited  by  Hcinsius,  but,  except  in  plants, 
they  do  not  contain  much  that  is  worthy  of  our  obser¬ 
vation  more  than  what  is  to  be  found  in  the  writings  of 
A)  istotle. 

The  natural  history  of  Pliny  is  a  valuable  repository  Pliny, 
of  ancient  knowledge,  which,  not'withstanding  all  its  er¬ 
rors  and  extravagances,  we  may  venture  to  call  after  the 
paiK'gy  ric  of  his  nephew,  a  comprehensive  and  h  arued 
work,  little  less  various  than  nature  herself.  The  author, 
in  the  dedication  of  his  work  to  ^  espasian,  sr  nsible  of 
the  defects  with  which  it  abounds,  apologises  for  them, 
from  the  consideration  that  the  path  which  he  took  had 
been  in  a  great  measure  untrodden,  and  held  forth  to 
the  ti'aveller  few  enticements  ;  while  some  parts  of  his 
subject  had  been  so  often  handled,  that  readers  wei't 
become  cloyed  with  them  :  that  it  was  an  arduous  task 
to  give  what  is  old  an  appearance  of  novelty  ;  to  add 
weight  and  authority  to  what  is  new  ;  to  cast  a  lustre 
upon  subjects  that  have  been  obscured  by  time ;  to 
render  acceptable  what  is  beconre  trite  and  ilisgusting  ; 
to  obtain  credit  to  doubtful  relations;  and,  in  a  word,  to 
represent  every  thing  according  to  nature,  and  with  all 
its  natural  properties.  Ills  design  must  be  acknowled¬ 
ged  t«*  be  grand  and  noble,  and  when  we  consider  that 
the  work  was  contposed  iit  the  midst  of  important 

engagement'' 
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Historv  engagements,  and  chiefly  at  broken  periods  stolen  from 
sleep,  rve  shall  not  v.'oiulsr  that  it  ivas  imperfectly  exe- 


49  ented. 

Ancients  The  ancients  had  no  idea  of  methodical  or  svste- 

I'le^th'^d*^  '^matic  distinctions.  As  they  were  acquainted  with  but 
few  bodies  iii- comparison  with  the  moderns,  and  attend¬ 
ed  only  to  those  tvhich  were  useful  to  man  5  they  di- 
*  stinguished  them  only  by  their  usual  properties,  their 
native  country,  their  habitations,  and  the  usof’ul  pur¬ 
poses  to  which  they  might  be  applied.  From  the  few 
productions  which  they  described,  they  were  not  led  to 
perceive  the  necessity  of  searching  among  them  for  di¬ 
stinctive  marks  or  relations,  which  may  prevent  their 
being  confounded  with  each  other.  They  doubtless 
believed  that  their  descriptions  Were  sufficient,  and  that 
the  names  which  they  imposed  would  descend  with 
their  customs  to  posterity,  without  being  afl’ected  by  the 
disorders  and  alterations  that  have  changed  the  face  of 
countries  and  the  seat  of  empires.  But  the  revolutions 
that  have  desolated  the  fairest  regions  of  the  globe,  by 
insulating  or  displacing  their  inhabitants,  or  by  con¬ 
founding  them  'fifth  one  another,  and  altering  their 
language,  have  frequently  almost  extinguished  the  lamp 
of  science.  After  many  ages  of  ignorance  and  bar¬ 
barity,  we  find  in  the  few  works  of  the  ancient  na¬ 
turalists,  which  have  escaped  the  ravages  of  war  and 
the  devastations  of  civil  discord,  little,  more  than  un¬ 
certainty  and  obscurity,  with  respect  to  those  species 
yvhic!)  fiey  have  described.  Notwithstanding  the  labours 
of  numerous  commentators,  we  do  not  certainly  know 
what  species  of  plant  is  the  cicuta  employed  by  the 
Greeks  for  the  exec\ition  of  criminals,  and  which  ter¬ 
minated  the  life  of  Socrates.  We  cannot  be  sure  that 
the  animals,  which  we  find  best  characterized  in  the 
ancient  writings,  bore  the  names  which  we  attribute  to 
them  j  nor  are  we  more  certain  with  respect  to  the  an¬ 
cient  nomenclature  of  minerals. 
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•thods. 


As  long  as  studious  men  cultivated  the  sciences  only 
through  the  medium  of  the  writings  of  the  ancients, 
and  attempted  nothing  beyond  the  interpretation  of 
these,  natural  //zsyo/y,Uke  every  other  branch  of  physics, 
remained  obscure  and  confused,  and  fiction  or  imagina¬ 
tion  took  the  place  of  facts  j  but  when  they  perceived 
the  advantage  of  studying  nature  herself,  and  interro¬ 
gating  her  by  observation,  methods  were  erected, -and 
distinctive  characters  for  the  species  introduced.  This 
fortunate  revolution  took  place  in  the  i6tli  century. 
Csesalpinus  first  attempted  to  reduce  v'egetables  to  clas¬ 
ses,  and  distinguish  them  into  tribes  according  to  their 
form. — Gesner,  besides  the  fine  hints  that  he  first  gave 
of  the  constant  relation  between  the  structure  of  the 
seed  and  that  of  the  other  parts  of  plants,  was  the  first 
who  attempted  any  syitenatic  and  methodical  arrange- 
rnent  of  animals.  In  the  17th  century,  Morison,  Bay, 
and  Eivinus,  improved  on  the  hints  of  Csesalpinus  re¬ 
specting  the  classification  of  vegetables  ;  and  Aldrovan- 
dus,  Rhedi,  and  Swammerdam  upon  those  of  Gesner 
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respecting'animals  5  and  in  a  short  time  this  first  imptiise 
given  to  the  art  of  arranging  and  distinguisliing  natural ' 
bodies  by  constant  ciiaracters,  was  communicated  to  all 
those  wlio  were  employed  in  the  study  of  nature. 
Tournefort,  profiting  by  all  tbc  attempts  towards  method 
and  system  in  the  classification  of  vegetables  that  had 
been  made  before  him,  advanced  a  considerable  step  in 
botany,  by  his  beautiful  method  of  distinguishing  plants 
according  to  the  form  of  their  flowers  and  fruits,  which 
he  published  towards  the  end  of  the  17th  century. 

"I  he  same  year  ol  the  18th  century  (1707)  gave  I.inne  and 
birth  to  two  men  who  have  advanced  the  science  of^uffon. 
natural  history  far  beyond  any  of  their  predecessors. 

We  need ,  scarcely  mention  the  names  of  Liniie  and 
Buflbn.  The  Swedish  naturalist  extended  his  enlarged 
views  through  every  branch  of  natural  history  ;  lie  ar¬ 
ranged  in  his  Systema  Natural  and  Syxtcma  Vegetabi- 
liinn  all  the  productions  of  nature,  aiuKdistinguished 
tliem  by  characters  that  were  precise  and  simple  ;  he 
created  a  neiv  language  for  expressing  with  brevity  all 
these  characters,  and  thus  presented  to  the  view,  as  in 
a  compendious  picture,  all  the  properties  of  bodies. 

Buflbn,  proceeding  in  a  diflerent  road,  treated  more  co¬ 
piously  the  most  important  parts  of  natural  history,  and 
of  the  animals  that  are  most  nearly  allied  to  man,  in  a 
■woi'k  winch  the  fire  of  his  genius  and  the  brilliancy  of 
his  style  have  rendered  a  universal  favourite.  The  rival 
of  Aristotle  and  Pliny,  whose  genius  he  seems  to  have  ' 
comliiiied  in  the  greatness  of  his  views  and  extent  of 
his  plan,  and  altogether  one  of  the  first  writers  of  liis 
age,  he  inspired  a  passion  for  the  study  of  nature  in 
numbers,  wlio  without  his  works  would  never  h.ave  en¬ 
gaged  in  such  a  study,  and  communicated  to  his  coun¬ 
trymen  that  taste  which  has  ever  since  survived  him. 

After  what  has  been  given  in  the  pdrticnlar  treatises 
on  natural  history  in  this  Encyclopaedia,  botli  as  to  the 
progress  of  the  science,  and  tlie  principal  works  on  each 
department  of  it,  since  the  time  of  Linne  and  Buflbn  ; 
it  is  unnecessary  for  us  to  trace  its  p'-ogress  beyond  that 
period.  Tile  advances  made  within  these  few  years  are 
immense,  our  stock  of  information  is  prodigiously  in¬ 
creased,  and  the  modes  of  study  greatly  improved  and 
facilitated,  f  he  labours  of  Cuvier,  Gcofi’roy,  Bacep^de, 

Dumont,  Dumeril,  Bamarck,  Duveincis,  Sonnini, 

Bloch,  Spallanzani,  Esper,  Jussieu,^  Wildenow,  Werner, 

Patrin,  St  I'ond,  Brocharit,  Brongniart,  Klaproth, 
lourcroy,  Vauquelin,  Shaw,  Batham,  Bancroft,  Cates- 

Ellis,  Smith,  ^Vitliering,  Woodville,  Kirwan,  Play¬ 
fair,  J.  Iiomson,  Jameson,  &c.  with  the  assistance  to  be 
derived  from  the  Annalesde  Museum  National,  the  Na¬ 
turalist's  Miscellany,  the  Lnxnaiaii  'Vransactions,  and  the 
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splendid  pjates  of  P.Ierian,  Sclireber,  Curtis,  Sowerby, 


lootiieby,  &c.  aftord  ample  pi'oofs  of  the  industry  and 


success  with  whicli  this  delightful  field  has  been  cuiti 


yated,  and  of  the  rich  harvest  that  lias  been  derived 
from  the  united  efforts  of  so  many  men  of  genius  and 
talents. 
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Katnral  i^ATUTiAL  Philosophy,  is’conimonly  defined  to  be  that 
Philosophy,  branch  of  knowledge  whicli  considers  the  powers  and 
properties  of  natural  bodies,  and  their  mutual  actions 
on  one  anotlier.  The  province  of  moral  philosopliy  is 
the  mind  of  man  ;  its  inquiries  and  researches  are  into 
the  intellectual  world.  Natural  philosophy,  on  the  other 
hand,  is  only  concerned  with  the  material  part  of  the 
creation.  The  Moralist’s  business  is  to  inquire  into  the 
nature  of  virtue,  tlie  causes  and  efiects  of  vice  ;  to 
propose  remedies  for  it,  and  to  point  out  the  mode  of 
attaining  happiness,  which  only  can  be  the  result  of 
virtuous  conduct.  The  Naturalist,  on  the  contrary,  has 
nothing  to  do  with  spirit  j  his  business  is  solely  about 
body  or  matter  j  and  he  ought  to  have  a  solid  and  accu¬ 
rate  knowledge  of  all  material  substances,  together  with 
their  aflections  and  properties  j  and  if  possible,  he  is  to 
investigate  the  reasons  of  such  and  such  appearances. — 
Indeed,  the  first  and  principal  part  of  this  science  is, 
to  collect  all  the  manifest  and  sensible  appearances  of 
things,  and  reduce  them  into  a  body  of  natural  history. 
Philosophy  has  often  been  said,  and  is  even  now  very 
generally  thought,  to  mean  an  inquiry  into  all  the  causes 
of  things  ;  but  experience  informs  us,  that  though  we 
are  acquainted  with  a  good  number  of  effects,  we  can 
trace  but  few  of  their  causes  j  so  that  philosophy  itself 
will  really  be  found  to  be  in  general  but  a  collection 
of  facts.  Still,  however,  it  differs  from  natural  hi¬ 
story  in  its  appropriated  sense  ;  the  business  of  which 
is  only  to  observe  the  appearances  of  natural  bodies 
separately,  and  from  these  appearances  to  class  them 
with  other  bodies :  natural  philosophy  goes  farther, 
and  recites  the  action  of  two  or  more  bodies  of  the 
same  or  different  kinds  upon  one  another  ;  and  though 
it  can  neither  investigate  nor  point  out  the  causes  of 
those  effects,  whatever  they  are,  yet,  from  mathema¬ 
tical  reasoning  combined  with  experience,  it  can  be  de¬ 
monstrated,  that  in  such  circumstances  such  effects  must 
always  take  place.  There  are  evidently  two  ways  of 
making  observations  on  the  material  world  :  the  first  is, 
when  we  view  things  nearly  as  they  happen  to  occur, 
without  any  design  or  intervention  of  our  own  ;  in 
which  way,  indeed,  no  great  improvements  can  be 
expected  in  the  art,  because  chance  having  the  direc¬ 
tion,  only  exhibits  occasional  or  extemporary  proper¬ 
ties.  The  other  method  is,  when,  after  a  thorough 
acquaintance  with  liodies,  we  apply  them  to  other  bo¬ 
dies  equally  known,  diligently  attending  to  the  result, 
and  observing  whether  any  tiling  new  arises.  Such 
seems  to  be  in  general  the  nature  of  our  article  ;  nor 
is  it  our  intention  to  be  much  more  particular  at  pre¬ 
sent.  We  must  therefore  refer  our  readers  resjiective- 
ly  to  those  parts  of  the  subject,  respecting  which  they 
wish  for  more  satisfaction  and  minuter  details.  Tlio 
ancient  and  modern  definitions  of  the  word  phi/oso- 
phy,  together  with  its  origin,  as  well  as  the  manner  of 
philosophizing  in  former  times  as  well  as  at  present, 
with  the  gradual  improvement  of  science,  particularly 
natural,  we  shall  introduce,  we  think,  more  projierly, 
under  the  words  Philosophy  and  Physics.  We  need 
only  add,  under  the  present  article,  what  however  is 
well  known,  that  natui-al  philosophy  was  till  lately  di¬ 
vided  only  into  four  parts,  commonly  called  the  /oi/r 
hronc/us,  vi/..  i.  Mechanics;  2  Hydrostatics;  5. Op¬ 
tics  ;  and,  4.  Astronomy  ;  and  these  are  again  subdivid¬ 
ed  into  various  parts.  Alodcrii  discoveries  have  added, 
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however,  two  more  parts  to  the  number,  viz.  Magnet-  KatuisJ 
ism  and  Electricity.  It  is  remarkable,  that  in  the  En-  Philosopliy 
glish  universities  these  two  latter  branches  are  never  II 
taken  notice  of  In  lecturing  on  natural  philosophy,  the  , 
old  division  being  still  retained,  without  any  mention  *  ' 

of  these  two  important  articles.  The  reason  may  be, 
that  they  are  only  subject  to  experiment,  and  not  yet 
reduced  to  mathematical  reasoning;  which  is  the  me¬ 
thod  of  teaching  philosophy  in  one  of  those  celebrated 
seminaries.  Of  these  branches  of  this  extensive  science, 
it  is  not  our  intention  to  take  even  a  general  view  in 
this  place.  We  must  therefore  refer  our  readers  to 
each  particular  article,  where  they  will  find  them 
treated  at  considerable  length. 

NATURAEISATION,  in  Law,  the  act  of  na¬ 
turalizing  an  alien,  or  putting  him  Into  the  condition 
of  a  natural-born  subject,  and  entitling  bim  to  the 
rights  and  privileges  thereof.  But  none  can  be  natu¬ 
ralized  unless  they  have  received  the  sacrament  within 
one  month  before  the  bringing  in  of  the  bill,  and  taken 
the  oaths  of  allegiance  and  supremacy  in  the  presence 
ot  the  parliament.  A  person  who  is  naturalized  may 
have  lands  by  descent,  as  heir  at  law,  as  well  as  obtain 
them  by  purchase  ;  but  he  is  disabled  from  being  a 
member  ot  the  privy  council  or  parliament  ;  or  from 
holding  offices,  7  Jac.  I.  cap.  2.  12  Will.  HI.  cap.  2. 

All  children  born  out  of  the  king’s  dominions,  whose 
fathers  were  or  are  subjects  of  this  kingdom  at  the  tlme 
of  their  birth,  are  adjudged  to  be  natural  born  subjects 
of  this  realm,  except  children  of  parents  attainted  of 
treason,  or  that  are  in  the  actual  service  of  a  foreign 
piince  at  enmity  with  us,  4  Geo.  II.  cap.  21.  Every 
foreign  seaman,  who  in  time  of  war  serves  two  years  oil 
board  an  English  ship,  is  ipso  facto  naturalized,  13 
Geo.  II.  cap.  3.  And  all  foreign  Protestants  and  Jews, 
upon  their  residing  seven  years  in  any  of  the  British 
colonies,  without  being  absent  above  two  months  at  a 
time;  or  serving  two  years  in  a  military  capacity 
there,  are  upon  taking  the  oaths  naturalized  to  all 
intents  and  purposes,  as  If  they  had  been  born  in  this 
kingdom  ;  and  therefore  are  admissible  to  all  such  pri¬ 
vileges,  and  no  other,  as  Pi-otestants  or  Jews  born  in 
this  kingdom  are  entitled  to.  8ce  Alilk  and  De¬ 
nizen. 

In  irance  before  the  Revolution,  naturalization  was 
the  king’s  prerogative  ;  in  England  It  is  only  done  by 
act  of  parliament.  In  the  former  of  those  places,  before 
their  government  was  overturned,  Swiss,  Savoyards, 
and  Scots,  did  not  require  naturalization,  being  reputed 
regnicoles,  or  natives. 

NATURALS,  among  physicians,  whatever  natu¬ 
rally  belongs  to  an  animal,  in  opposition  to  non-najlu- 
rals.  See  Non-NATUKAI.S. 

NATURE,  according  to  Mr  Boyle,  has  eight  dif¬ 
ferent  significations  ;  it  being  used,  i.  Eor  the  author 
of  nature,  whom  the  schoolmen  call  Xat/tra  Xali/raiis, 
being  the  same  with  God.  2.  By  the  nature  of  a  thing 
wc  sometimes  mean  its  essence  ;  that  is,  the  attributes 
which  make  it  what  it  is,  whether  the  thing  he  cor|)o- 
real  or  not;  as  when  we  attempt  to  d<  fine  the  nature 
of  a  fluid,  of  a  triangle,  &c.  3.  Sonictimi  s  wc  con¬ 

found  that  which  a  man  has  by  nature  with  what  ac- 
i  riics  Vo  him  by  birth  ;  as  when  we  say,  that  suclia  man 
is  noble  by  nature.  4.  Sometimes  we  take  nature  for 
an  hitcrnal  principle  of  motion  ;  as  when  we  sav,  that 
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Nature  a  stone  by  nature  falls  to  the  earth.  5.  Sometimes  we 
II  understand  by  nature,  the  established  course  of  things. 
6.  Sometimes  we  take  nature  for  an  aggregate  of 
powers  belonging  to  a  body,  especially  a  living  one  5  in 
which  sense  physicians  say,  that  nature  is  strong,  weak, 
or  spent  j  or  that,  in  such  or  such  diseases,  nature  left 
to  herself  will  perform  the  cure.  7.  Sometimes  we  use 
the  term  nature  for  the  universe,  or  whole  svstem  of  the 
corporeal  works  of  God  j  as  when  it  is  said  of  a  phoe¬ 
nix,  or  chimera,  that  there  is  no  such  thing  in  nature. 
8.  Sometimes  too,  and  that  most  commonly,  we  ex¬ 
press  by  the  word  nature,  a  kind  of  semi-deity^  or 
other  strange  kind  of  being. 

If,  says  the  same  philosopher,  I  were  to  propose  a 
notion  of  nature,  less  ambiguous  than  these  already 
mentioned,  and  with  regard  to  which  many  axioms 
relating  to  that  word  may  be  conveniently  understood, 
I  should  first  distinguish  between  the  universal  and  the 
particular  nature  of  things.  Universal  nature  I  would 
define  to  be  the  aggregate  of  the  bodies  that  make  up 
the  world  in  its  present  state,  considered  as  a  principle, 
by  virtue  whereof  they  act  and  suffer,  according  to  the 
laws  of  motion  prescribed  by  the  Author  of  all  things. 
And  this  makes  way  for  the  other  subordinate  notion  ; 
.since  the  particular  nature  of  an  individual  consists  in 
the  general  nature  applied  to  a  dl,stinct  portion  of  the 
universe  ;  or,  which  is  the  same  thing,  it  is  a  particu¬ 
lar  assemblage  of  the  mechanical  properties  of  matter, 
as  figure,  motion,  &c. 

Kingdoms  of  Nature.  See  Kingdoms. 

Conduct  or  Operations  of  Nature.  See  Natural 
History. 

NAVA,  in  Ancient  Geography,  (Tacitus);  a  river 
of  Belgica,  which  runs  north-east  into  the  left  or  W'est 
side  of  the  Rhine.  Now  the  Nuhe,  rising  at  the  vil¬ 
lage  Naheweller,  on  the  borders  of  the  bishopric  of 
Triers,  running  through  the  Lower  Palatinate,  the 
duchy  of  Simmeren,  by  the  small  town  of  Bin<r,  into 
the  Rhine. 

NVVAL,  something  relating  to  a  ship  ;  whence, 
NaX'al  Architecture.  See  SuiT-Building. 
iSax'AL  Camp,  In  antiquity,  a  fortification,  consist¬ 
ing  of  a  ditch  and  parapet  on  the  land  side,  or  a  wall 
built  in  the  for.m  of  a  semicircle,  and  extended  from 
one  point  of  the  sea  to  another.  This  was  sometimes 
defended  with  towers,  and  beautified  with  gates,  throuHi 
which  they  Issued  forth  to  attack  their  enemies.  Ho¬ 
mer  hath  left  us  a  remarkable  description  of  the  Gre¬ 
cian  fortifications  of  this  sort,  in  the  Trojan  war,  be¬ 
ginning  at  ver.  436.  Iliad  n-  ’ 

Ilien,  to  secure  the  naval  camp  and  powers, 

They  rais’d  embattled  walls  with  lofty  towers  ; 

Prom  space  to  space  were  ample  gates  around. 

For  passing  chariots  ;  and  a  trench  profound, 

01  large  extent ;  and  deep  in  earth  below 
Strong  piles  infix’d  stood  adverse  to  the  foe. 

Pope’s  Trans/. 

Towards  the  sea,  or  within  it,  they  fixed  great 
pales  of  wood,  like  those  In  their  artificial  harbours: 
before  these  the  vessels  of  burden  were  placed  in  such 
order  as  that  they  might  be  instead  of  a  wail,  and 
give  protection  to  those  within  ;  in  which  manner  Ni- 
cias  is  reported  by  Thucydides  to  have  encamped 


himself;  but  this  seems  only  to  have  been  practised 
when  the  enemy  was  thought  superior  in  strength,  and  ^  'IP 
raised  great  apprehensions  of  danger  in  them.  AVhen  Navarre. 

their  fortifications  were  thought  strong  enoimh  to  de- ' - 

fend  them  from  the  assaults  of  enemies,  it  wa^  frequent 
to  drag  their  ships  to  shore,  which  the  Greeks  call¬ 
ed  tmXxiiii,  tlie  Romans  subducere.  Around  the  ships 
the  soldiers  disposed  their  tents,  as  appears  eveiw 
where  in  Homer :  but  this  seems  only  to  have  been 
practised  in  winter,  when  their  enemy’s  fleet  was  laid 
up  and  could  not  assault  them  ;  or  in  long  sieges,  and 
when  they  lay  in  no  danger  from  their  enemies  by*sea ; 
as  in  the  Trojan  war,  where  the  defenders  of  Troy  ne¬ 
ver  once  attempted  to  eucoimter  the  Grecians  in  a  sea- 
fight. 

Tlie  adjacent  places  were  usually  filled  with  inns 
and  stews,  well  stocked  with  females,  that  prostituted 
themselves  to  the  mariners,  merchants,  and  artificers 
of  all  sorts,  who  flocked  thither  in  great  numbers ;  this, 
however,  appears  to  have  happened  only  in  times  of 
peace. 

ISaeal  Ci'own,  among  the  ancient  Romans,  a  crown 
adoined  with  figures  of  prows  of  ships,  conferred  on 
persons  who  in  sea  engagements  first  boarded  the  ene¬ 
my’s  vessel.  See  Crown. 

Naval  Engagement.  See  Tactics,  Nava/. 

Naval  Stores,  comprehend  all  those  particulars 
made  use  of,  not  only  in  the  royal  navy,  but  in  every 
other  kind  of  navigation;  as  timber  and  iron  for  ship"- 
ping,  pitch,  tar,  hemp,  cordage,  sail  cloth,  gunpowder, 
ordnance,  and  fire  arms  of  every  sort,  ship  chandlei  v 
wares,  &c.  ^ 

Naval  Tactics,  the  military  operations  of  fleets. 

See  Tactics,  Nava/. 

NAVAN,  a  borough  town  of  Ireland,  in  the  county 
of  Meath  and  province  of  Leinster ;  situated  about  23 
miles  north-west  of  Dublin,  on  the  river  Boyne.  It 
consists  ot  two  chief  streets,  which  intersect  each  otlier 
at  right  angles. —  I  he  tholsel,  or  town  house,  is  a 
handsome  stone  building.  Ihis  place  was  formerly  in 
great  repute,  and  walled  in  by  Hugh  de  Lacy.  'An 
abbey  for  regular  canons,  dedicated  to  the  Virgin  Mary, 
was  erected  here ;  but  wiiether  antecedent  To  the  end 
of  the  1 2th  century  is  not  certain:  about  that  period, 
however,  it  was  either  founded  or  rc-edified  by  .Toce- 
line  de  Angulo  or  Nangle.  In  the  burial  ground  are 
the  remains  of  many  ancient  tombs.  A  barrack  for 
horse  is  now  built  on  the  site  of  the  abbey. 

NAVARRE,  a  province  of  Spain,  part  of  the  an¬ 
cient  kingdom  ot  Navarre,  erected  soon  after  the  in¬ 
vasion  of  the  Moors  ;  and  is  otherwise  called  Upper 
Navarre,  to  distinguish  it  from  Lower  Navarre  bc- 
longing  to  the  French.  Jt  is  bounded  on  the  south 
and  east  by  Arragon,  on  the  north  by  the  Pyrenees, 
and  on  the  west  by  Old  Castile  and  Biscay  ;  extending 
from  south  to  north  about  80  miles,  and  from  cast  to 
west  about  75,  ]t  abounds  in  sheep  and  cattle  ;  game 
of  all  kinds,  as  boars,  stags,  and  roebucks  ;  and  in 
wild  fowl,  horses,  and  Iioncy  ;  yielding  also  some 
grain,  wine,  oil,  and  a  variety  of  mincral.s,  medicinal 
waters,  and  hot  baths.  Some  of  the  aiicienl  chiefs 
of  this  counti-y  were  called  Sohrarbores,  from  the 
custom,  as  it  is  supposed,  which  prevailed  among 
some  of  those  free  nations,  of  choosing  and  swearing 
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Vav  rrc.  tlioir  princes  iintler  some  particular  tiee.  The  name 
— —V”— '  ot  tlie  proMiico  is  supposed  to  be  a  contraction  of 
AtK'rt  Er7'ca,  signifying,  in  the  language  of  the  ^"as- 
eoncs,  its  ancients  inhabitants,  “  a  land  of  valleys.” 
— For  the  particulars  of  its  historv,  see  the  article 
Spain. 

Navarre,  Peter,  an  officer  of  eminence  in  the  16th 
century,  and  particularly  celebrated  for  his  dextei  ity  in 
the  directing  and  springing  of  mines.  He  was  a  na¬ 
tive  of  Biscay,  and  of  low  extraction.  According  to 
PauI  Jo\  e,  who  affirms  tlrat  he  had  an  account  of  the 
matter  from  his  own  month,  he  was  first  a  sailor  5  but 
being  disgusted  with  that  employment,  he  sought  his 
fortune  In  Italy,  when  poverty  compelled  him  to  be¬ 
come  footman  to  the  cardinal  of  Arragon.  lie  after¬ 
wards  inlistcd  himself  a  soldier  in  the  Jloustiue  army  j 
and  having  served  there  for  some  time,  went  to  sea  a- 
gain,  and  distinguished  himself  by  his  courage.  The 
reputation  of  his  valour  liaving  reached  the  ears  of  Gon- 
salvo  de  Cordova,  this  general  employed  him  in  the 
war  against  Naples,  and  raised  him  to  the  rank  of  a 
captain.  Having  contributed  greatly  to  the  taking  of 
that  city  by  very  opportunely  springing  a  mine,  the 
emperor  rewarded  him  for  this  signal  ser\  ice  with  the 
earldom  of  Alveto,  situated  in  that  kingdom,  and  gave 
Iiim  the  title  of  Count  of  Navarre,  Having  tlie  com¬ 
mand  of  a  naval  expedition  against  the  IMoors  in  Afri¬ 
ca,  he  was  at  first  very  successful,  and  took  possession  of 
(-*ian,  Tripoli,  and  some  other  places  j  but  being  after¬ 
wards  shipwrecked  on  the  island  of  Gerbes,  the  great 
heats  and  the  Moorish  cavalry  destroyed  a  part  of  his 
aimy.  Our  hero  was  equally  unfortunate  in  Italy: 
He  was  made  prisoner  at  the  famous  battle  of  Raven- 
na  in  1512,  and  languished  In  France  for  the  space  of 
two  years.  M  hen  finding  that  the  king  of  Spain,  who 
had  been  prejudiced  against  him  by  his  courtiers,  would 
do  nothing  towards  his  ransom,  he  went  into  the  service 
of  Francis  I.  who  gave  him  the  command  of  20  com¬ 
panies  of  infantry,  consisting  of  Gascons,  Biscayans, 
and  the  inhabitants  of  the  Pyrenean  mountains.  He 
distinguished  himself  in  several  successful  expeditions, 
until  the  year  1522,  when  having  been  sent  to  tlie  relief 
of  the  Genoese,  he  was  taken  by  the  Imperialists.  They 
conducted  him  to  Naples,  where  he  remained  a  pri¬ 
soner  for  three  years  in  the  Castel  del  Ovo.  From  this 
confinement  he  was  rele.ased  by  the  treaty  of  Madrid, 
and  afterwards  fought  at  the  siege  of  Naples  under 
Laulric  in  1528:  but  being  again  made  prisoner  at 
the  unfortunate  retreat  from  Aversa,  he  was  conduct¬ 
ed  a  second  time  to  the  Castel  del  Ovo.  Here  the 
prince  of  Orange,  having  by  order  of  the  emperor, 
caused  several  persons  of  the  Angei’inc  faction  to  be 
beheaded,  our  licro  would  undoubtedly  have  suffered 
the  same  fate,  if  the  governor,  seeing  his  distressed  si¬ 
tuation,  and  feeling  for  the  misfortunes  of  so  gi-eat  a 
man,  had  not  saved  him  the  shame  of  this  last  punish¬ 
ment  by  allowing  him  to  die  a  natural  death.  Others 
pretend  that  he  was  strangled  in  his  bed,  having  ar¬ 
rived  at  .a  very  advanced  age.  Paul  Jove  and  Pliillp 
Thomasini  have  written  liis  life.  This  last  informs  us, 
that  he  was  of  a  tall  size,  had  a  swai  thy  countenance, 
black  eyes,  beard,  and  hair.  A  duke  of  Sessa,  in  the 
last  century,  being  desirous  to  honour  his  memory 
.ind  tliat  of  the  marshal  de  Fautree,  caused  a  monu¬ 
ment  to  be  erected  to  each  of  them  in  the  church  of 


Saiut-iMarle  lc  Neuve  at  Naples,  where  they  had  been 
interred  without  any  funeral  honours. 

Navarre,  Martijr,  surnamed  A%pileucta,  because 
he  was  born  in  the  kingdom  which  bears  that  name, 
successively  professor  of  jurisprudence  at  Toulouse,  Sa¬ 
lamanca,  and  Coimbra,  was  consulted  from  all  quar¬ 
ters  as  the  oracle  of  law.  I' or  a  part  of  lus  knowledge 
he  was  indebted  to  the  schools  of  Cahors  and  Toulouse, 
in  which  he  had  studied.  His  friend  Barthelemi  Ca- 
rewza,  a  Dominican,  and  archbishop  of  Toledo,  hav¬ 
ing  been  charged  with  heresy  by  the  court  of  inqui¬ 
sition  at  Rome,  Navarre  set  out  at  the  age  of  80  yeai's 
to  defend  him.  Pius  V.  appointed  him  assessor  to 
Cardinal  Francis  Alciat,  vice-penitentiary.  Ciregorv 
XII  r.  never  passed  his  gate  without  Sending  for  him, 
and  sometimes  rvould  converse  with  him  for  an  liour 
together  on  the  street :  he  even  deigned  to  visit  him, 
accompanied  by  several  cardinals.  These  lionours  did 
not  render  him  more  liaughty.  His  character  became 
so  eminent,  that  even  in  his  own  time  the  greatest 
encomium  that  could  be  paid  to  a  man  of  learning 
was  to  say  that  he  was  a  Navarre:  tills  name  thus 
included  the  idea  of  erudition,  as  that  of  Roscius  for¬ 
merly  marked  an  accomplished  comedian.  Azpileucta 
WAS  the  oracle  of  the  city  of  Rome,  and  of  the  .whole 
Christian  world.  For  the  inllueace  wliich  lie  had  ac¬ 
quired,  he  WAS  Indebted  imt  only  to  his  knowledge, 
but^  also  to  his  probity  and  virtue.  Faithful  to  tlie 
duties  which  the  church  prescribed,  his  temperance 
and  frugality  preserved  to  him  a  vigorous  constitution; 
and  at  a  very  advanced  age  his  genius  was  equal  to  tlie 
severest  study.  His  savings  enabled  him  to  give  libe¬ 
ral  assistance  to  the  poor.  His  charities,  indeed,  wete 
so  great,  that  his  mule,  it  is  said,  would  stop  as  soon 
as  she  perceived  a  beggar.  He  died  at  Rome  in  1586, 
at^  the  age  of  92.  His  w'orks  were  collected  and 
printed  in.  6  vols.  folio  at  Lyons  in  1597,  and  at  Ve¬ 
nice  in  1602.  'J'hey  displayed  more  learning  than  judge¬ 
ment,  and  are  now  very  seldom  consulted.  Navarre 
was  uncle  by  the  mother’s  side  to  St  Francis  of  Sales. 
See  S.4i,ES. 

NAUCRARI,  among  the  -ithenians,  was  the  name 
given  to  the. chief  magi.sti’ates  of  the  “  boroughs 

or  township,-),”  called  Natw£g«gi*i ;  because  each  was 
obliged,  besides  tw'o  horsemen,  to  furnish  out  one  sliip 
for  the  public  service. 

N  ACCRA  IKS,  a  Greek  poet,  who  was  employed 
by  Artemisia  to  write  a  panegyric  upon  Alausolus. —  An 
orator  who  endeavoured  to  .alienate  the  cities  of  Lycia 
from  the  interests  of  Brutus. 

NAUCRATIS,  a  city  of  Egypt  on  the  left  side 
of  the  Canopic  mouth  of  the  Nile.  It  was  celebrated 
for  its  commerce,  and  no  ship  was  permitted  to  land 
at  any  other  place,  but  was  obliged  to  sail  directly  to 
the  city,  there  to  deposite  its  cargo.  It  gave  birth  to 
Athemeus. 

J'^-'AUC  R  A  riTES  Nomos,  \\\  Ancient  Cicograp/ty, 
(Pliny)  ;  a  division  of  the  Delta,  so  called  from  that 
town  Naucratis  i  though  Ptolemy  comprises  It  under  the 
Nomos  Saites. 

NAL^CA  DES,  a  statuai'y  who  lived  about  four  cen¬ 
turies  before  the  Christian  era. 

N.VA  E,  in  Architecture,  the  body  of  a  churcli, 
wheie  the  people  arc  disposed,  reaching  from  tin-  bal- 
luster,  or  rail  of  the  door,  to  the  chief  choir.  Some 
4  M  2  derived 
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cierlve  the  word  from  the  Greek  “a  temple  5”  vessels  passed  out  of  the  placenta  of  the  mother.  See  Navel, 

!.  and  others  from  “  a  ship,”  by  reason  the  vault  or  Anatomy  Index.  ^  ^  ^  Navew. 

roof  of  a  church  bears  some  resemblance  to  a  ship.  Havel-W irt.  See  Cotyledon,  Botany  Index.  *  ' 

NAVilL,  in  Anatomy,  the  centre  of  the  lower  part  NA\  EW.  See  Brassica,  Botany  Index, 

of  the  abdomen  5  being  that  part  where  the  umbilical 


NAVIGATION 


TS  the  art  of  conducting  or  carrying  a  ship  from  one 

port  to  another. 

HISTORY. 

The  poets  refer  the  invention  of  the  art  of  naviga¬ 
tion  to  Neptune,  some  to  Bacchus,  others  to  Her¬ 
cules,  others  to  Jason,  and  others  to  Janus,  who  is  said 
to  have  made  the  first  ship.  Historians  ascribe  it  to 
the  .(Eginetes,  the  Phoenicians,  Tyrians,  and  the  an¬ 
cient  inhabitants  of  Britain.  Some  suppose,  that  the 
first  hint  was  taken  from  the  flight  of  the  kite  j  others, 
as  Oppian  (Z)e  Piicibns,  lib.  i.),  from  the  fish  called 
Tiautilus:  others  ascribe  it  to  accident. — Scripture  re¬ 
fers  the  origin  of  so  useful  an  invention  to  God  himself, 
who  gave  the  first  specimen  thereof  in  the  ark  built  by 
Noah  under  his  direction.  For  the  raillery  which  the 
good  man  underwent  on  account  of  his  enterprise  shows 
evidently  enough  that  the  world  was  then  ignorant  of 
any  thing  like  navigation,  and  that  they  even  thought 
it  impossible. 

However,  profane  history  represents  the  Phoenicians, 
especially  those  of  their  capital  Tyre,  as  the  first  navi¬ 
gators  5  being  urged  to  seek  a  foreign  commerce  by  the 
narrowness  and  poverty  of  a  slip  of  giound  they  pos¬ 
sessed  along  the  coasts  ;  as  well  as  by  the  conveniency 
of  two  or  three  good  ports,  and  by  their  natural  ge¬ 
nius  for  traffic.  Accordingly,  Lebanon,  and  the  other 
neighbouring  mountains,  furnishing  them  with  excel¬ 
lent  wood  for  ship-building,  in  a  short  time  they 
were  masters  of  a  numerous  fleet  j  and  constantly 
hazarding  new  navigations,  and  settling  new  trades, 
they  soon  arrived  at  an  incredible  pitch  of  opulence 
and  populousness  :  Insomuch  as  to  be  in  a  condition 
to  send  out  colonies,  the  principal  of  which  was  that 
of  Carthage  j  which,  keeping  up  their  Phoenician  spi¬ 
rit  of  commerce,  in  time  not  only  equalled  Tyre  itself, 
but  vastly  surpassed  it  j  sending  its  merchant  fleets 
through  Hercules’s  Pillars,  now  the  straits  of  Gibral¬ 
tar,  along  the  western  coasts  of  Africa  and  Europe  j 
and  even,  if  we  believe  some  authors,  to  America  it¬ 
self. 

Tyre,  whose  Immense  riches  and  power  aie  repre¬ 
sented  in  such  lofty  terms  both  by  sacred  and  profane 
authors,  being  destroyed  by  Alexander  the  Great,  its 
navigation  and  commerce  were  transferred  by  the  con¬ 
queror  to  Alexandria,  a  new  city  admirably  situated 
for  those  purposes ;  proposed  for  the  capital  of  the  em¬ 
pire  of  Asia,  which  Alexander  then  meditated.  And 
thus  arose  the  navigation  of  the  Egyptians  ;  which  was 
afterwards  so  much  cultivated  by  the  Ptolemies,  that 
Tyre  and  Carthage  were  quite  forgotten. 

being  reduced  into  a  Roman  province  after 
the  battle  of  Actium,  its  trade  and  navigation  fell  into 
the  hands  of  Augustus  j  in  whose  time  Alexandria  was 
only  inferior  to  Rome  j  and  the  magazines  of  the  ca¬ 


pital  of  the  world  were  wholly  supplied  with  merchan¬ 
dises  from  the  capital  of  Egypt. 

At  length,  Alexandria-  itself  underwent  the  fate  of 
Tyre  and  Carthage  ;  being  surprised  by  the  Saracens, 
who  in  spite  of  the  emperor  Heracllus,  overspread 
the  northern  coasts  of  Africa,  &c.  whence  the  mer¬ 
chants  being  driven,  Alexandria  has  ever  since  been  in 
a  languishing  state,  though  it  still  has  a  considerable 
part  of  the  commerce  of  the  Christian  merchants  trad¬ 
ing  to  the  Levant. 

The  fall  of  Rome  and  its  empire  drew  along  with  it 
not  only  that  of  learning  and  the  polite  arts,  but  that  of 
navigation  ;  the  barbarians  into  whose  hands  It  fell, 
contenting  themselves  with  the  spoils  of  the  Industry  of 
their  predecessors. 

But  no  sooner  were  the  more  brave  among  those  na¬ 
tions  well  settled  in  their  new  provinces,  some  in  Gaul, 
as  the  Franks  j  others  in  Spain,  as  the  Goths  j  and 
others  in  Italy,  as  the  Lombards  ;  but  they  began  to 
learn  the  advantages  of  navigation  and  commerce,  and 
the  methods  of  managing  them,  from  the  people  they 
subdued  j  and  this  with  so  much  success,  that  in  a  lit¬ 
tle  time  some  of  them  became  able  to  give  new  lessons, 
and  set  on  foot  new  institutions  for  Its  advantage.  Thus 
it  is  to  the  Lombards  we  usually  ascribe  the  invention 
and  use  of  banks,  book-keeping,  exchanges,  rechanges, 
&c. 

It  does  not  appear  which  of  the  European  people, 
after  the  settlement  of  their  new  masters,  first  betook 
themselves  to  navigation  and  commerce.  Some  think 
it  began  with  the  French  j  though  the  Italians  seem 
to  have  the  justest  title  to  It  •,  and  are  accordingly  re¬ 
garded  as  the  restorers  thereof,  as  well  as  of  the  polite 
arts,  which  had  been  banished  together  from  the  time 
the  empire  was  torn  asunder.  It  is  the  people  of  Italy 
then,  and  particularly  those  of  Venice  and  Genoa,  who 
have  the  glory  of  this  restoration  ■,  and  it  is  to  their  ad¬ 
vantageous  situation  for  navig.ation  they  in  great  mea¬ 
sure  owe  their  glory.  In  the  bottom  oi  the  Adriatic 
were  a  great  number  of  marshy  islands,  only  separated 
by  narrow  channels,  but  those  well  screened,  and  almost 
inaccessible,  the  residence  of  some  fishermen,  who  here 
supported  themselves  by  a  little  trade  in  fish  and  salt, 
which  they  found  in  some  of  these  islands.  Thither 
the  Veneti,  a  people  Inhabiting  that  part  of  Italy  along 
the  coasts  of  the  gulf,  retired,  when  Alaric  k'ng  of  the 
Goths,  and  afterwards  Attlla  king  of  the  Huns,  rava¬ 
ged  Italy. 

These  new  islanders,  little  imagining  that  this  was 
to  be  their  fixed  residence,  did  not  think  of  composing 
any  body  politic  ;  but  each  of  the  72  islands  of  this 
little  archipelago  continued  a  long  time  under  its  se¬ 
veral  masters,  and  each  made  a  distinct  commonwealth. 
When  their  commerce  was  become  considerable  enough 
to  give  jealousy  to  their  neighbours,  they  began  to 

think 
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tlilnk  of  uniting  into  a  body.  And  it  was  this  union, 
first  begun  in  the  sixth  century,  but  not  completed  till 
the  eighth,  that  laid  the  sure  foundation  of  the  future 
grandeur  of  the  state  of  Venice.  From  the  time  of  this 
union,  their  fleets  of  merchantmen  were  sent  to  all  the 
ports  of  the  Mediterranean  j  and  at  last  to  those  of  E- 
gypt,  particularly  Cairo,  a  new  city  built  by  the  Sara¬ 
cen  princes  on  the  eastern  banks  of  the  Nile,  where 
they  traded  for  the  spices  and  other  products  of  the 
Indies.  Thus  they  flourished.  Increased  their  commerce, 
their  navigation,  and  their  conquests  on  the  terra  firma, 
till  the  league  of  Cambray  in  1508,  when  a  number  of 
jealous  princes  conspired  to  their  ruin  ;  which  was  the 
more  easily  effected  by  the  diminution  of  their  East  In¬ 
dia  commerce,  of  which  the  Portuguese  had  got  one 
part  and  the  Freneh  another.  Genoa,  which  had  ap¬ 
plied  itself  to  navigation  at  the  same  time  with  Venice, 
and  that  with  equal  success,  was  a  long  time  its  danger¬ 
ous  rival,  disputed  with  it  the  empire  of  the  sea,  and 
shared  with  it  the  trade  of  Egypt  and  other  parts  both 
of  the  east  and  west. 

Jealousy  soon  began  to  break  out ;  and  the  two  re¬ 
publics  coming  to  blows,  there  was  almost  continual 
war  for  three  centuries  before  the  superiorltv  was  ascer¬ 
tained  5  when,  towards  the  end  of  the  14th  centuiy, 
the  battle  of  Chioza  ended  the  strife  j  the  Genoese, 
who  till  then  had  usually  the  advantage,  having  now 
lost  all  j  and  the  Venetians,  almost  become  desperate, 
at  one  happy  blow,  beyond  all  expectation,  secured 
to  themselves  the  empire'  of  the  sea,  and  superiority  in 
commerce. 

AI)out  the  same  time  that  navigation  was  retrieved 
in  the  southern  parts  of  Europe,  a  new  society  of  mer- 
charhts  was  formed  in  the  north,  which  not  only  car¬ 
ried  commerce  to  the  gi'eatest  perfection  it  was  capable 
of  till  tlie  discovery  of  the  East  and  West  Indies,  l)ut 
also  formed  a  new  scheme  of  laws  for  the  regulation 
therefore,  which  still  obtain  under  the  names  of  Uses 
and  Customs  of  the  Sea.  This  society  is  that  famous 
>  league  of  the  Hanse  towns,  commonly  supposed  to  have 
begun  about  the  year  1 1 64.  Sge.  Ha^^se  2'ouns. 

For  the  modern  state  of  navigation  in  England,  Hol¬ 
land,  France,  Spain,  Portugal,  &c.  see  Commerce, 
COMPAXT,  &c. 

We  shall  only  add,  that  in  examining  the  causes 
of  commerce  passing  successively  from  the  Venetians, 
Genoese,  and  Hanse  towns,  to  the  Portuguese  and 
Spaniards,  and  from  these  again  to  the  English  and 
Dutch,  it  may  be  established  as  a  maxim,  that  the  re¬ 
lation  between  commerce  and  navigation,  or  if  we  may 
be  allowed  to  say  it,  their  union,  is  so  intimate,  that 
the  fall  of  the  one  inevitably  draws  after  it  that  of  the 
other  j  and  that  they  will  always  either  flourish  or 
dwindle  together.  Hence  so  many  laws,  ordinances,, 
statutes,  &c.  for  its  regulation  ;  and  hence  particularly 
that  celebrated  act  of  navigation,  which  an  enunent 
lorelgn  author  calls  the  palladium  or  tutelar  deity  of  the 
commerce  of  Eufylund ;  which  is  the  standing  rule,  not 
only  of  the  British  among  themselves,  but  also  of  other 
rations  with  whom  they  trafije. 

'I'he  art  of  navigation  has  been  exceedingly  im¬ 
proved  in  mo<lern  times,  both  with  regard  to  the 
form  of  the  vessels  themselves,  and  with  regard  to  the 
methods  of  working  them.  The  use  of  rowers  is  now 
entirely  supcTScdcd  by  the  improvements  made  in  the 
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formation  of  the  sails,  rigging,  &c.  by  which  means 
ships  can  not  only  sail  much  faster  than  formerly, 
but  can  tack  in  any  direction  yvlth  the  gi-eatest  facility. 

It  is  also  very  probable  that  the  ancients  were  neither 
so  well  skilled  in  finding  the  latitudes,  nor  in  steering 
their  vessels  In  places  of  difficult  navigation,  as  the 
moderns.  But  the  greatest  advantage  which  the  mo¬ 
derns  have  over  the  ancients  is  from  the  mariner’s 
compass,  by  which  they  are  enabled  to  find  their  way 
with  as  great  facility  in  the  midst  of  an  immeasurable 
ocean,  as  the  ancients  could  have  done  by  creeping 
along  the  coast,  and  never  going  out  of  sight  of  land. 

Some  people  indeed  contend,  that  this  is  no  new  In¬ 
vention,  but  that  the  ancients  were  acquainted  with  it. 

They  say,  that  it  was  impossible  for  Solomon  to  have 
sent  ships  to  Ophir,  Tarshish,  and  Parvaim,  which  last 
they  will  have  to  be  Peru,  without  this  useful  instru¬ 
ment.  They  Insist,  that  it  was  impossible  for  the  an¬ 
cients  to  be  acquainted  with  the  attractive  virtue  of  the 
magnet,  and  to  be  ignorant  of  its  polarity.  Nay,  they 
affirm,  that  this  property  of  the  magnet  is  plainly  men¬ 
tioned  in  the  book  of  Job,  where  the  loadstone  is  men¬ 
tioned  by  the  name  of  topa%,  or  the  stone  that  turns  itself. 

But  it  is  certain,  that  the  Romans,  who  conquered  Ju¬ 
dea,  were  ignorant  of  this  instrument  5  and  it  is  very 
improbable,  that  such  an  useful  invention,  if  once  it 
had  been  commonly  known  to  any  nation,  would  have 
been  forgot,  or  perfectly  concealed  from  such  a  prudent 
people  as  the  Romans,  who  were  so  much  interested  in 
the  discovei'y  of  it. 

Among  those  who  admit  that  the  mariner’s  com¬ 
pass  is  a  modern  invention,  it  has  been  much  disput¬ 
ed  who  was  the  Inventor.  Some  give  the  honour  of 
it  to  Flavio  Gloia  ot  Amalfi  in  Campania  *,  who  lived  *  See  M<u 
about  the  beginning  of  the  14th  century  j  while  others”’^’’’* 
say  that  it  came  from  thq  east,  and  was  earlier  known 
in  Europe.  But,  at  whatever  time  it  was  invented,  it 
is  certain,"  that  the  mariner’s  compass  was  not  com¬ 
monly  used  in  navigation  before  the  year  1420.  In 
that  year  the  science  was  considerably  improved  under 
the  auspices  of  Henry  duke  of  Visco,  brother  to  the 
king  of  Portugal.  In  the  year  1485,  Roderick  and 
Joseph,  physicians  to  John  11.  king  of  Portugal,  toge¬ 
ther  with  one  Martin  de  Bohemia,  a  Portuguese,  na¬ 
tive  ot  the-  island  of  Fayal,  and  scholar  to  Regiomon¬ 
tanus,  calculated  tables  of  the  sun’s  declination  for  the 
use  of  sailors,  and  recommended  the  astrolabe  for  taking 
observations  at  sea.  Of  the  instructions  of  Martin,  the 
celebrated  Christopher  Columbus  is  said  to  have  availed 
himself,  and  to  have  improved  the  Spaniards  in  the 
knowledge  of  the  art  j  for  the  farther  progix'ss  of  which 
a  lecture  was  afterwards  founded  at  Seville  by  the  em¬ 
peror  Charles  V. 

The  discovery  of  the  variation  is  claimed  by  Colum¬ 
bus,  and  by  Sebastian  Cabot.  'Fhc  foiiiur  certainly 
did  observe  this  variation  without  having  heard  of  it 
from  any  otlicr  person,  on  tJic  14th  of  September 
1492,  and  it  is  very  probable  that  Cabot  might  do 
the  same.  At  that  time  it  was  found  that  there  was 
no  variation  at  the  Azores,  where  some  geographers 
have  thouglit  proper  to  place  the  first  meridian  ; 
though  it  hath  since  been  observed  that  the  variation 
alters  in  time. — The  use  ot  the  cross  stall  now  began 
to  be  introduced  among  sailors.  'Hiis  ancient  in.stru- 
ment  is  dyscribed  by  Jobu  Merner  of  Nuremberg,  in 
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Ills  annotations  on  the  hist  hook  of  Ptolemj’a  Geogra¬ 
phy,  printed  in  15x4.  Ho  recommends  it  for  obsers  ing 
•the  distance  between  the  moon  and  some  star,  in  order 
thence  to  determine  the  longitude. 

At  this  time  the  art  of  navigation  was  very  imper¬ 
fect,  on  account  of  the  inaccuracies  of  the  plane  chart, 
which  was  the  only  one  then  known,  anil  which,  by 
its  gross  errors,  must  have  greatly  misled  the  mariner, 
especially  in  voyages  far  distant  from  the  equator. 
Its  precepts  were  probably  at  first  only  set  down  on 
the  sea  charts,  as  is  the  custom  at  this  day  :  but  at 
length  there  were  two  Spanish  treatises  published  in 
1545  5  one  by  Pedro  de  Medina  y  the  other  by  Martin 
Cortes,  which  contained  a  complete  system  of  the  art, 
as  far  as  it  w'as  then  known.  These  seem  to  have 
been  the  oldest  writers  who  fully  handled  the  art  j 
for  Medina,  in  his  dedication  to  Philip  prince  of 
Spain,  laments  that  multitudes  of  ships  daily  perished 
at  sea,  because  there  w'ere  neither  teachers  of  the  art, 
nor  books  by  which  it  might  be  learned ;  and  Cortes, 
in  his  dedication,  boasts  to  the  emperor  lliat  he  was 
the  first  who  had  reduced  navigation  into  a  compen¬ 
dium,  valuing  himself  much  on  what  he  had  peilorm- 
ed.,  Medina  defended  the  plane  chart  j  but  he  was 
opposed  by  Cortes,  who  showed  its  errors,  and  en¬ 
deavoured  to  accoinit  for  the  variation  of  the  com¬ 
pass,  by  supposing  the  needle  to  be  influenced  by  a 
magnetic  pole  (which  he  called  the  poi/it  attractive), 
different  from  that  of  the  world  which  notion  hath 
been  farther  prosecuted  by  others.  Medina’s  book 
was  soon  translated  into  Italian,  French,  and  Flemish, 
and  served  for  a  long  time' as  a  guide  to  foreign  na¬ 
vigators.  However,  Cortes  was  the  favourite  author 
of  the  Englisli  nation,  and  was  translated  in  1561  ; 
while  Medina’s  work  was  entirely  neglected,  though 
translated  also  within  a  short  time  of  the  other.  .  At 
that  time  the  system  of  navigation  consisted  of  the 
following  particulars,  and  others  similar  ;  An  account 
of  the  Ptolemaic  hypothesis,  and  the  circles  of  the 
sphere  j  of  the  roundness  of  the  earth,,  the  longitudes, 
latitudes,  climates.  Sic.  and  eclipses  of  the  luminaries  j 
a  kalendar  j  the  method  of  finding  the  prime,  cpact, 
moon’s  age,  and  tides;  a  description  of  the  compass, 
an  ^  account  of-  its  variation,  for  the  discovering  of 
which  Cortes  said  an  instrument  might  easily  be  con¬ 
trived  ;  tables  of  the  sun’s  decimation  for  four  years, 
in  order  to  find  the  latitude  from  his  meridian  altitude  ; 
directions  to  find  the  same  by  cei'taln  stars ;  of  the 
course  of  the  sun  and  moon  ;  the  length  of  the  days  ; 
of  time  and  its  divisions ;  the  method  of  finding  the 
hour  of  the  day  and  night ;  and  lastly,  a  description  of 
the  sea  chart,  on  which  to  discover  ivliere  the  ship  is, 
they  made  use  of  a  small  table,  that  showed,  upon  an  al¬ 
teration  of  one  degree  of  the  latitude,  how  many  leagues 
were  run  in  each  rhumb,  together  with  the  departure 
from  the  meridian.  Besides,  some  instruments  were 
described,  especially  by  Cortes  ;  such  as  one  to  find  the 
place  and  declination  of  the  sun,  with  the  days,  and 
place  of  the  moon  ;  certain  dials,  the  astrolabe,  and 
cross  staff ;  with  a  complex  machine  to  discover  the 
hour  and  latitude  at  once. 

the  same  time  were  made  proposals  for 
hnding  the  longitude  by  observations  of  the  moon. — 
t530j  Gemma  Frislus  advised  the  keeping  of  the 
time  by  means^  of  small  clocks  or  watches,  then,  as  he 
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says,  newly  Invented.  He  also  contrived  a  ncw'  sort 
of  cross  staff’,  and  an  instrument  called  the  nautical 
Cjuadrant ;  which  last  was  much  praised  by  'William 
Cunningham,  in  his  Adronoinical  Glaus,  printed  in  the 
year  1559. 

In  1537  Pedro  Nunez,  or  Nonius,  published  a  book 
in  the  Portuguese  language,  to  explain  a  difficulty  in 
navigation  proposed  to  him  by  the  commander  lion  ' 
Martin  Alphonso  de  Susa.  In  this  he  exposes  the  er¬ 
rors  of  the  plane  chart,  and  likewise  gives  the  solution 
of  several  curious  astronomical  problems  ;  amongst 
which  is  that  of  determining  the  latitude  from  two 
obsenations  of  the  sun’s  altitude  and  intermediate 
azimuth  being  given.  He  observed,  that  though  the 
rhumbs  are  spiral  lines,  yet  the  direct  course  of  a  ship 
will  always  be  in  the  arch  of  a  great  circle,  whereby 
the  angle  with  the  meridians  will  continually  change  ; 
all  that  the  steersman  can  here  do  for  the  preserving 
bf  the  original  rhumb.  Is  to  correct  these  deviations  as 
soon  as  they  appear  sensible.  But  thus  the  ship  will 
in  reality  describe  a  course.  W’lthout  the  rhumb  line  in¬ 
tended  ;  and  therefore  his  calculations  for  assigning  the 
latitude,  where  any  rhumb  line  crosses  the  several  me¬ 
ridians,  will  be  in  seme  measure  crroiieous.  He  in¬ 
vented  a  method  of  dividing  a  quadrant  bv  means  of 
concentric  circles,  which,  after  being  much  improved 
by  Hr  Halley,  is  used  at  present,  and  is  called  a  na~ 
nius. 

In  15775  Mr  M  illiam  Bourne  published  a  treatise, 
hi  w  hich,  by  considering  the  irregularities  in  the  moon’s 
motion,  he  shows  the  errors  of  the  sailors  in  finding 
her  age  by  the  epact,  and  also  in  determining  the  hour 
from  observing  on  what  point  of  the  compass  the  sun 
and  moon  appeared.  He  advises,  in  sailing  towards 
the  high  latitudes,  to  keep  the  reckoning  by  the  globe, 
as  there  the  plane  chart  is  most  erroneous,  lie  despairs 
of  our  ever  being  able  to  find  the  longitude,  unless  the 
variation  of  the  compass  should  be  occasioned  by  some 
such  attractive  point  as  Cortes  had  imagined  ;  of 
which,  however,  he  doubts  :  but  as  he  had  shown  how 
to  find  the  variation  at  all  times,  he  advises  to  keep 
an  account  of  the  observations,  as  useful  for  finding 
the  place  of  the  ship  ;  which  advice  was  prosecuted  at 
large  by  Simon  Stevin,  in  a  treatise  published  at  Ley¬ 
den  In  1599;  substance  of  which  was  the  same 
year  printed  at  London  in  English  by  Mr  Edward 
M'rlght,  entitled  the  Haven-finding  Art.  In  this  an¬ 
cient  tract  also  is  described  the  w’ay  by  which  our  sail¬ 
ors  estimate  the  r  ate  of  a  ship  in  her  course,  by  an  in¬ 
strument  called  the  log.  This  w’as  so  named  from  the 
piece  of  wood  or  log  that  floats  In  the  water  wliile  the 
time  is  reckoned  during  which  the  line  that  is  fastened 
to  it  is  veering  out.  The  author  of  this  contrivance 
is  not  known  ;  neither  was  it  taken  notice  of  till  1607, 
in  an  East  India  voyage  published  by  Furclias  :  but 
from  this  time  it  became  famous,  and  was  much  taken 
notice  of  by  almost  all  writers  on  navigation  in  every 
country  ;  and  it  still  continues  to  be  used  as  at  first, 
though  many  attempts  have  been  made  to  improve  it, 
and  contrivances  proposed  to  supply  its  place  ;  many  of 
which  have  succeeded  in  quiet  w'ater,  but  proved  useless 
in  a  stormy  sea. 

In  1581  Michael  Coignet,  a  native  of  Antwerp, 
published  a  treatise,  in  which  he  animadverted  on  Me¬ 
dina.  In  this  he  showed,  that  as  the  rhumbs  are  spi¬ 
rals, 
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rals,'  making  endless  revolutions  about  the  poles,  nu¬ 
merous  errors  must  arise  from  their  being  represented 
by  straight  lines  on  the  sea  cliarts  •,  but  though  he 
hoped  to  find  a  remedy  for  these  errors,  he  was  of  opi¬ 
nion  that  the  proposals  of  Nonius  were  scarcely  prac¬ 
ticable,  and  therefore  in  a  gi-eat  measure  useless.  In 
treating  of  the  sun’s  declination,  he  took  notice  of  the 
gradual  decrease  in  the  obliquity  of  the  ecliptic  •,  he 
alsodescribed  the  cross  staff  with  three  transverse  pieces, 
as  it  is  at  present  made,  and  which  he  owned  to  have 
been  then  in  common  use  among  the  sailors.  He  like¬ 
wise  gave  some  instruments  of  his  own  invention  j  but 
all  of  them  are  now  laid  aside,  excepting  perhaps  his 
nocturnal.  He  constructed  a  sea  table  to  be  used  by 
such  as  sailed  beyond  the  6otli  degree  of  latitude  ;  and 
at  the  end  of  the  book  is  delivered  a  method  of  sailing 
on  a  parallel  of  latitude  bv  means  of  a  ring  dial  and 
a  24  hour  glass.  The  same  year  the  discovery  of  the 
dipping  needle  was  made  by  Mr  Robert  Norman  *.  In 

Dipping  ,  P,.  .  .1  .  *1  ... 

Nefd/c.  publication  on  that  art  he  maintains,  in  opposition 

to  Cortes,  that  the  variation  of  the  compass  was  caused 
by  some  point  on  the  surface  of  the  earth,  and  not  in 
the  heavens  :  lie  also  made  considerable  improvements 
in  the  construction  of  compasses  themselves  •,  showing 
especially  the  danger  of  not  fixing,  on  account  of  the 
variation,  the  wire  directly  under  the  Jlei/r  de  luce;  as 
compasses  made  in  different  countries  have  it  placed 
differently.  To  this  performance  of  Norman’s  is  al¬ 
ways  prefixed  a  discourse  on  the  variation  of  the  mag- 
retlcal  needle,  by  Mr  M  illiani  Burrough,  in  which  he 
shows  how  to  determine  the  variation  in  many  difl'erent 
ways.  He  also  points  out  many  errors  in  the  practice 
of  navigation  at  that  time,  and  speaks  in  very  severe 
terms  concerning  th  >se  who  had  published  upon  it. 

All  this  time  the  Spaniards  continued  to  publish  trea¬ 
tises  on  the  art.  In  i  jSy  an  excellent  compendium 
was  published  by  Roderico  Zamorano  ;  which  contri¬ 
buted  greatly  towards  the  improvement  of  the  art,  par¬ 
ticularly  in  the  sea  charts.  Globes  of  an  improved  kind, 
and  of  a  much  larger  size  than  those  formerly  used, 
were  now  constructed,  and  many  improvements  were 
made  in  other  instruments ;  however,  the  plane  chart 
continued  still  to  be  followed,  though  its  errors  were 
frequently  complained  of.  Aletliods  of  removing  these 
errors  had  indeed  been  sought  after  ;  and  Gerard  Mer¬ 
cator  seems  to  have  been  the  first  who  found  the  true 
method  of  doing  this,  so  as  to  answer  the  purposes  of 
seamen.  His  method  was  to  represent  the  parallels  both 
of  latitude  and  longitude  by  parallel  straight  lines,  but 
gradually  to  augment  the  former  as  they  approached 
the  pole.  Thus  the  rhumbs,  which  otherwise  ought 
to  have  been  curves,  were  now  also  extended  into 
straight  lines  ;  and  thus  a  straight  line  drawn  between 
any  two  places  marked  upon  the  chart  would  make 
an  angle  with  the  meridians,  expressing  the  rhumb 
leading  from  the  one  to  the  othei’.  But  though,  in 
7569,  .Mercator  publisbed  an  universal  map  constructed 
in  this  manner,  it  doth  not  appear  that  he  was  acquaint¬ 
ed  with  the  principles  on  which  this  proceeded  j  and 
it  is  now  generally  believed,  that  the  true  principles 
on  which  the  construction  of  what  is  called  Mercator's 
chart  depends,  were  first  discovered  by  an  linglishman, 
aM  r  Kdward  M’rigbt. 

Mr  M  right  supposes,  but,  according  to  the  general 
opinion,  without  sufliclent  grounds,  that  this  tnlarge- 
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ment  of  the  degrees  of  latitude  was  known  and  men¬ 
tioned  by  Ptolemy,  and  that  the  same  thing  had  also 
been  spoken  of  by  Cortes.  The  expressions  of  Pto¬ 
lemy  alluded  to,  relate  indeed  to  the  proportion  be¬ 
tween  the  distances  of  the  parallels  and  meridians  ;  but 
instead  of  proposing  any  gradual  enlargement  of  the 
parallels  of  latitude  in  a  general  chart,  he  speaks  only 
of  particular  maps  j  and  advises  not  to  confine  a  system 
of  such  maps  to  one  and  the  same  scale,  but  to  plan 
them  out  by  a  different  measure,  as  occasion  might  re¬ 
quire  ;  only  with  this  precaution,  that  the  degrees  of 
longitude  in  each  should  bear  some  proportion  to  those 
of  latitude  ;  and  this  proportion  is  to  be  deduced  from 
that  w’hich  the  magnitude  of  the  respective  parallels 
bears  to  a  great  circle  of  the  sphere.  He  adds,  that 
in  particular  maps,  if  this  proportion  be  observed  with 
regard  to  the  middle  parallel,  the  inconvenience  will 
not  be  great  though  the  meridians  should  be  straight 
lines  parallel  to  each  other.  Here  he  is  said  only  to 
mean,  that  the  maps  should  in  some  measure  represent 
the  figures  of  the  countries  for  which  they  are  drawn. 
In  this  sense  Mercator,  who  drew  maps  for  Ptolemy’s 
tables,  understood  him  ;  thinking  It,  however,  an  im¬ 
provement  not  to  regulate  the  meridians  by  one  paral¬ 
lel,  but  by  two  5  one  distant  from  the  northern,  the 
other  from  the  southern  extremity  of  the  map  by  a 
fourth  part  of  the  whole  depth  5  by  which  means,  in 
his  maps,  though  the  meridians  are  straight  lines,  yet 
they  are  generally  drawn  inclining  to  each  other  to¬ 
wards  the  poles.  With  regard  to  Cortes,  he  speaks 
only  of  the  number  of  degrees  of  latitude,  and  not  of 
the  extent  of  them  ;  nay,  he  gives  express  directions 
that  they  should  all  be  laid  down  by  equal  measurement 
on  a  scale  of  leagues  adapted  to  the  map. 

For  some  time  after  the  appearance  of  Mercator’s 
map,  it  was  not  rightly  understood,  and  it  was  even 
thought  to  be  entirely  useless,  if  not  detrimental. —  ' 
However,  about  the  year  1592,  its  utility  began  to 
be  perceived;  and  seven  years  after,  Mr  Wright  print¬ 
ed  his  famous  treatise  entitled.  The  Correction  of  cer¬ 
tain  Errors  in  Navigation,  where  he  fully  explained  the 
reason  of  extending  the  length  of  the  parallels  of  lati¬ 
tude,  and  the  uses  of  it  to  navigators.  In  1610,  a  se¬ 
cond  edition  of^Ir  M  right’s  book  was  published  with 
improvements.  An  excellent  method  was  proposed  of 
determining  the  magnitude  of  the  earth  ;  at  the  same 
time  it  was  judiciously  proposed  to  make  our  common 
measures  in  some  proportion  to  a  degree  on  its  surface, 
that  they  might  not  depend  on  the  uncertain  length  of 
a  barley  corn.  Some  of  his  other  improvements  were, 

“  The  table  of  latitudes  for  dividing  the  meridian  com¬ 
puted  to  minutes  whereas  it  had  been  only  divided 
to  every  tenth  minute.  He  also  published  a  descrip¬ 
tion  of  an  Instrument  which  he  calls  the  sea  rins;s;  and 
by  which  the  variation  of  the  compass,  altitude  of  the 
sun,  and  time  of  the  d.ay,  may  be  determined  readily 
at  once  in  any  place,  provided  the  latitude  is  known. 

He  showed  also  how  to  correct  the  errors  arising  from 
the  eccentricitv  ol  the  eye  in  observing  by  the  cros.s- 
■stair.  He  made  a  total  amendment  In  the  tables  of  the 
declinations  and  places  of  the  sun  and  stars  from  his 
own  observations  made  with  a  six  foot  quadrant  in  the 
years  1594,  95,  96,  and  97.  A  sea  quadrant  to  take 
altitudes  by  a  forward  or  backward  observation  ;  and 
likewise  with  a  contii\ancc  for  the  ready  finding  the 
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latitude  by  the  height  of  the  pole  star,  when  not  up¬ 
on  the  meridian.  To  this  edition  was  subjoined  a  trans¬ 
lation  of  Zaniorano’s  Compendium  above  mentioned,  in 
which  he  corrected  some  mistakes  in  the  orginal  j  ad¬ 
ding  a  large  table  of  the  variation  of  the  compass  ob¬ 
served  in  very  difl'erent  parts  of  the  world,  to  show  that 
it  was  not  occasioned  by  any  magnetical  pole. 

These  improvements  soon  became  known  abroad. — 
In  1608,  a  treatise  entitled,  Hypomncmnta  Mathema¬ 
tical  was  published  by  Simon  Stevin,  for  the  use  of 
Prince  Maurice.  In  that  part  relating  to  navigation, 
the  author  having  treated  of  sailing  on  a  great  circle, 
and  shown  how  to  draw  the  rhumbs  011  a  globe  mecha¬ 
nically,  sets  down  Wright’s  two  tables  of  latitudes  and 
of  rhumbs,  in  order  to  describe  these  lines  more  accu¬ 
rately,  pretending  even  to  have  discovered  an  error  in 
Wright’s  table.  But  all  Stevin’s  objections  were  fully 
answered  by  the  author  himself,  who  showed  that  they 
arose  from  the  gross  way  of  calculating  made  use  of 
by  the  former. 

In  1624,  the  learned  Wellebrordus  Snelllus,  pro¬ 
fessor  of  mathematics  at  Leyden,  published  a  treatise 
of  navigation  on  Wright’s  plan,  but  somewhat  obscure¬ 
ly  :  and  as  he  did  not  particularly  mention  all  the  dis¬ 
coveries  of  Wright,  the  latter  was  thought  by  some  to 
have  taken  the  hint  of  all  his  discoveries  from  Snellius. 
But  this  supposition  is  long  ago  refuted  :  and  WrI  ght 
enjoys  the  honour  of  those  discoveries  which  is  justly 
his  due. 

Mr  Wright  having  shown  how  to  find  the  place  of 
the  ship  on  his  chart,  observed  that  the  same  might  be 
performed  more  accurately  by  calculation :  but  con¬ 
sidering,  as  he  says,"  that  the  latitudes,  and  especially 
the  courses  at  sea,  could  not  be  determined  so  precise¬ 
ly,  he  forbore  setting  down  particular  examples  j  as 
the  mariner  may  be  allowed  to  save  himself  this  trou¬ 
ble,  and  only  mark  out  upon  his  chart  the  ships’s  way, 
after  the  manner  then  usually  practised.  However,  in 
1614,  Mr  Raphe  Handson,  among  his  nautical  que¬ 
stions  subjoined  to  a  translation  of  Pitlscus’s  trigono¬ 
metry,  solved  very  distinctly  e'-ery  case  of  navigation, 
bv  applying  arithmetical  calculations  to  Wright’s  table 
of  latitudes,  or  of  meridional  parts,  as  it  hath  since 
been  called.  Though  the  method  discovered  by 
Wright  for  finding  the  change  of  longitude  by  a  ship 
sailing  on  a  rhumb  is  the  proper  way  of  perfolrning  it, 
Handson  also  proposes  two  ways  of  approximation  to 
it  without  the  assistance  of  Wright’s  division  of  the 
meridian  line.  The  first  was  computed  by  the  arith¬ 
metical  mean  between  the  cosines  of  both  latitudes  j 
the  other  by  the  same  mean  between  the  secants  as  an 
alternative,  when  Wnght’s  book  was  not  at  hand  ; 
though  this  latter  is  wider  from  the  truth  than  the  first. 
By  the  same  calculations  also  he  showed  how  much 
each  of  these  conipendiums  deviates  from  the  truth,  and 
also  how  widely  the  computations  on  the  erroneous 
principles  of  the  plane  chart  differ  from  them  all.  The 
method,  however,  commonly  used  by  oui-  sailors  is  com¬ 
monly  called  the  middle  latitude ;  which,  though  it 
errs  more  than  that  by  the  arithmetical  mean  between 
the  two  cosines,  is  preferred  on  account  of  its  being 
less  opeiose  :  yet  in  high  latitudes  it  is  more  eligible 
to  use  that  ot  the  arithmetical  mean  between  the  lo¬ 
garithmic  cosines,  equivalent  to  the  geometrical  mean 
between  the  cosines  themselves  ;  a  method  since  pro- 
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posed  by  Mr  John  Bassat,  The  coiPputatlon  by  the 
middle  latitude  will  always  fall  short  of  the  true  change 
of  longitude  ;  that  by  the  geometrical  mean  will  al¬ 
ways  exceed  j  but  that  by  the  arithmetical  mean  falls 
short  in  latitudes  above  45  degrees,  and  exceeds  in  lesser 
latitudes.  However,  none  of  these  methods  will  difl’er 
much  from  the  truth  when  the  change  of  latitude  is 
sufficiently  small. 

About  this  time  logarithms  were  inv'ented  by  Jolin 
Napier,  baron  of  Merchiston  in  Scotland,  and  proved 
of  the  utmosc  service  to  the  art  of  navigation.  From 
which  Mr  Edmund  Gunter  constructed  a  table  of  lo¬ 
garithmic  sines  and  tangents  to  every  minute  of  the 
quadrant,  which  he  published  in  1620.  In  this  work 
he  applied  to  navigation,  and  other  branches  of  ma¬ 
thematics,  his  admirable  ruler  known  by  the  name  of 
Gunter’s  scale  *  *,  on  which  are  described  lines  of  loga-*  See  Cu 
rithms,  of  logarithmic  sines  and  tangents,  of  meridio-  ter’s  Seal 
nal  parts,  &c.  He  greatly  improved  the  sector  for  the 
sames  purposes.  He  showed  also  how  to  take  a  back 
observation  by  the  cross  staff,  whereby  the  error  arising 
from  the  eccentricity  of  the  eye  is  avoided.  He  de¬ 
scribed  likewise  another  instrument,  of  his  own  inven¬ 
tion  called  the  cross  boiv,  for  taking  altitudes  of  the 
sun  or  stars,  with  some  contrivances  for  the  more  ready 
collecting  the  latitude  from  the  observation.  The  dis¬ 
coveries  concerning  logarithms  were  carried  to  France 
in  1624  by  Mr  Edmund  Wingate,  who  published  two 
small  tracts  in  that  year  at  Paris.  In  one  of  these  he 
taught  the  use  of  Gunter’s  scale  ;  and  In  the  other,  of 
the  tables  of  artificial  sines  and  tangents,  as  modelled 
according  to  Napier’s  last  form,  erroneously  attributed 
by  Wingate  to  Briggs. 

Gunter’s  rule  was  projected  into  a  circular  arch  by 
the  Reverend  Mr  William  Oughtred  in  1633,  and  its 
uses  fully  shown  in  a  pamphlet  entitled,  The  Circles  of 
Proportion,  where,  in  an  appendix,  are  well  treated  se¬ 
veral  important  points  in  navigation.  It  has  also  been 
made  in  the  form  of  a  sliding  ruler. 

The  logarithmic  tables  were  first  applied  to  the 
difl'erent  cases  of  sailing  by  Mr  Thomas  Addison,  in 
his  treatise  entitled.  Arithmetical  Navigation,  printed 
in  1625.  He  also  gives  two  traverse  tables,  with  their 
uses  ;  the  one  to  quarter  points  of  the  compass,  the 
other  to  degi-ccs.  Mr  Henry  Gellibrand  published  his 
discovery  of  the  changes  of  the  variation  of  the  com¬ 
pass,  in  a  small  quarto  pamphlet,  entitled,  A  discourse 
mathematical  on  the  variation  of  the  magnetical  needle, 
printed  in  1635.  This  extraordinary  phenomenon  he 
found  out  by  comparing  the  observations  made  at  dif¬ 
ferent  times  near  the  same  jdace  by  Mr  Burrough,  Mr 
Gunter,  and  himself,  all  persons  of  great  skill  and  ex¬ 
perience  in  these  matters.  This  discov'ery  was  likewise 
soon  knorvn  abroad  j  for  Father  Athanasius  KIrcher, 
in  his  treatise  entitled,  Magnes,  first  printed  at  Rome 
in  1641,  informs  us,  that  he  had  been  told  it  by  Mr 
John  Greaves  ;  and  then  gives  a  letter  of  the  famous 
Marinus  Mersennus,  containing  a  very  distinct  account 
of  the  same. 

As  altitudes  of  the  sun  are  taken  on  shipboard  by 
observing  his  elevation  above  the  visible  hori'ion  ■,  to 
obtain  from  thence  the  sun’s  true  altitude  with  corn  ct- 
ness,  Wright  observes  it  to  be  necessary  that  the  dip  of 
the  visible  horizon  below  the  horizontal  plane  passing  ^ 
through  the  observer’s  eye  should  be  brought  into  the 
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History.  N  A  V  I  G 

account,  whicli  cannot  be  calculated  without  knowing 
the  magnitude  of  the  earth.  Hence  he  was  induced  to 
propose  different  methods  for  finding  this  ;  but  com¬ 
plains  that  the  most  efl’ectual  was  out  of  his  power  to 
execute  ;  and  therefore  contented  himself  with  a  rude 
attempt,  in  some  measure  sufficient  for  his  purpose  :  and 
the  dimensions  of  the  earth  deduced  by  him  correspond¬ 
ed  very  well  with  the  usual  divisions  of  the  log  line  j 
however,  as  he  wrote  not  an  express  treatise  on  naviga¬ 
tion,  but  only  for  the  correcting  such  errors  as  prevailed 
in  general  practice,  the  log  line  did  not  fall  under  his 
notice.  Mr  Richard  Norwood,  however,  put  in  exe- 
futlon  the  method  recommended  hy  Mr  Wright  as  the 
most  perfect  for  measuring  the  dimensions  of  the  earth, 
with  the  true  length  of  the  degrees  of  a  great  circle 
upon  it  5  and,  in  1635,  he  actually  measured  the  di¬ 
stance  between  London  and  York ;  from  whence,  and 
the  summer  solstitial  altitudes  of  the  sun  observed  on  the 
meridian  at  both  places,  he  found  a  degree  on  a  great 
circle  of  the  earth  to  contain  367,196  English  feet, 
equal  to  57,300  French  fathoms  or  toises :  which  is 
very  exact,  as  appears  from  many  measures  that  have 
been  made  since  that  time.  Of  all  this  Mr  Norwood 
gtive  a  full  account  in  his  treatise  called  l-'hc  Seaman's 
Practice,  published  in  1637.  He  there  shows  the  rea¬ 
son  why  Snellius  had  failed  in  his  attempt :  he  points 
out  also  various  uses  of  his  discovery,  particularly  for 
correcting  the  gross  errors  hitherto  committed  in  the 
divisions  of  the  log  line.  But  necessary  amendments 
have  been  little  attended  to  by  sailors,  whose  obstinacy 
in  adhering  to  established  errors  has  been  complained  of 
by  the  best  writers  on  navigation.  This  improvement 
has  at  length,  however,  made  its  way  into  practice,  and 
few  navigators  of  reputation  now  make  use  of  the  old 
measure  of  42  feet  to  a  knot.  In  that  treatise  also  Mr 
Norwood  describes  his  own  excellent  method  of  setting 
down  and  perfecting  a  sea  reckoning,  hy  using  a  traverse 
table  j  which  method  he  had  followed  and  taught  for 
many  years.  He  shows  also  horv  to  rectify  the  course 
by  the  variation  of  the  compass  being  considered  ;  as 
also  how’  to  discover  currents,  and  to  make  proper  al¬ 
lowance  on  their  account.  This  treatise,  and  another 
on  trigonometry,  were  continually  reprinted,  as  the 
principal  hooks  for  learning  scientifically  the  art  of 
navigation.  M  hat  he  had  delivered,  especially  in  the 
htter  of  them,  ooncerning  this  subject,  was  contracted 
as  a  manual  for  sailors,  in  a  very  small  piece  called  his 
Ppitome ;  which  useful  performance  has  gone  through 
a  great  number  of  editions.  No  alterations  were  ever 
made  in  the  Seaman’s  Practice  till  the  12th  edition  in 
1676,  when  the  following  paragraph  was  inserted  in  a 
smaller  character:  “  About  the  year  1672,  Monsieur 
Picart  has  published  an  account  in  French,  concerning 
the  measure  of  the  earth,  a  hreviate  whereof  may  he 
seen  in  the  Philosophical  Transactions,  N°  1 1  2,  where¬ 
in  he  concludes  one  degree  to  contain  365,184  lingllsh 
leet,  nearly  agreeing  with  Mr  Norwood’s  experiment 
and  this  advertisement  is  continued  through  the  subse¬ 
quent  editions  as  bite  as  the  year  1732. 

About  theyeari645,MrBond  published  in  Norwood’s 
F.pitome  a  very  great  improvement  in  Wright’s  method, 
by  a  properly  in  his  meridian  line,  whereby  its  divisions 
are  more  scientifically  assigned  than  the  author  himself 
was  able  to  ctfect  ;  which  was  from  this  theorem,  that 
'hese  divisions  are  analogous  to  the  excesses  of  the  lo- 
Vox,.  XIV.  Part  li. 
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garithmlc  tangents  of  half  the  respective  latitudes  aug¬ 
mented  by  45  degrees  above  the  logarithm  of  the  ra¬ 
dius.  This  he  afterwards  explained  more  fully  in  the 
third  edition  of  Gunter’s  works,  printed  in  1653  > 
where,  after  observing  that  the  logarithmic  tangents 
from  45°  upwards  Increase  in  the  same  manner  that 
the  secants  added  together  do,  if  every  half  degree 
be  accounted  as  a  whole  degree  of  Mercator’s  meri¬ 
dional  line.  His  rule  for  computing  the  meridional 
parts  belonging  to  any  two  latitudes,  supposed  on  the 
same  side  of  the  equator,  is  to  the  following  elFect  : 

“  Take  the  logarithmic  tangent,  rejecting  the  radius, 
of  half  each  latitude,  augmented  by  45  degrees  j  di¬ 
vide  the  difference  of  those  numbers  by  the  logarith¬ 
mic  tangent  of  45°  30',  the  radius  being  likewise  re¬ 
jected  j  and  the  quotient  will  be  the  meridional  parts 
required,  expressed  in  degrees.”  This  rule  is  the  imme¬ 
diate  consequence  from  the  general  theorem.  That  the 
degrees  of  latitude  bear  to  one  degree  (or  60  minutes, 
which  in  Wright’s  table  stands  for  the  meridional  parts 
of  one  degree'),  the  same  proportion  as  the  logaritlimic 
tangent  of  half  any  latitude  augmented  by  45  degrees, 
and  the  radius  neglected,  to  the  like  tangent  of  half  a 
degree  augmented  by  45  degrees,  with  the  radius  like¬ 
wise  rejected.  But  here  was  farther  wanting  the  de¬ 
monstration  of  this  general  theorem,  which  was  at 
length  supplied  by  Mr  James  Gregory  of  Aberdeen  in 
his  Exercitaiiones  Qeomelricce,  printed  at  London  in 
1668  ;  and  afterwards  more  concisely  demonstrated, 
together  with  a  scientific  determination  of  the  divisor, 
hy  Dr  Halley  in  the  Philosophical  Transactions  for 
1695,  N°  219.  from  the  consideration  of  the  spirals  into 
which  the  rhumbs  are  transformed  in  the  stereographic 
projection  of  the  sphere  upon  the  plane  of  the  equi¬ 
noctial  ;  and  which  is  rendered  still  more  simple  by 
Mr  Roger  Cotes,  in  his  Logometria,  first  published  in 
the  Philosophical  Transactions  for  1714,  N**  388.  It 
is  moreover  added  in  Gunter’s  book,  that  if  -j^th  of 
this  division,  which  docs  not  sensibly  differ  from  the 
logarithmic  tangent  of  45°  i'  30"  (w'ith  the  radius  sub¬ 
tracted  from  it),  be  used,  the  quotient  will  exhibit  the 
meridional  parts  expressed  in  leagues,  and  this  is  the 
divisor  set  down  in  Norwood’s  Epitome.  After  the 
same  manner  the  meridional  parts  will  be  found  in  mi¬ 
nutes,  if  the  like  logarithmic  tangent  of  45°  i'  30", 
diminished  by  the  radius,  be  taken  •,  that  is,  the  num¬ 
ber  used  by  others  being  1 2633,  when  the  logarithmic 
tables  consist  of  eight  places  of  figures  besides  the  in¬ 
dex. 

In  an  edition  of  the  Seaman’s  Kalender,  Mr  Bond 
declared,  that  he  had  discovered  the  longitude  by  hav¬ 
ing  found  out  the  true  theory  of  the  magnetic  varia¬ 
tion  ;  and  to  gain  credit  to  his  assertion,  he  foretold, 
that  at  liOndon  in  1657  there  would  be  no  variation 
of  the  compass,  and  from  that  time  it  would  gradually' 
increase  the  other  way  •,  which  happened  accordinglv. 

Again,  In  the  Philosophical  I'ransactions  for  1668, 

N°  40.  he  published  a  table  of  the  variation  for  49 
years  to  come.  Thus  he  acquired  such  reputation,  that 
his  treatise,  entitled,  'J'/ie  LottfrituHc  Found,  w  as  in  1676 
published  by  the  special  command  of  C'harlts  H.  and 
approved  by  manv  celebrated  mathematicians.  It  \vaR 
not  long,  however,  before  it  met  with  opposition  ;  and 
in  1678  another  treatise,  entitled,  'J'/u  l,'nit;iti/de  rot 
Found,  made  its  appearance  j  and  as  Mr  Bond’-  hy- 
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pothesis  Jid  not  in  any  manner  answer  its  author’s  san* 
guine  expectations,  the- affair  was  undertaken  by  Dr 
Halley.  The  result  of  his  speculation  was,  that  the 
magnetic  needle  is  influenced  by  four  poles  ;  but  this 
wonderful  phenomenon  seems  hitherto  to  have  eluded 
all  our  researches.  In  1700,  however.  Dr  Halley  pub¬ 
lished  a  general  map,  with  curve  lines  expressing  the 
paths  where  the  magnetic  needle  had  the  same  varia¬ 
tion  j  which  was  received  with  universal  applause.  But 
as  the  positions  of  these  curves  vary  from  time  to  time, 
they  should  frequently  be  corrected  by  skilful  persons  5 
as  was  done  in  1644  ^756>  William  Moun- 

taine,  and  Mr  James  Dodson,  F.  K.  S.  In  the  Phi¬ 
losophical  Transactions  for  1690,  Dr  Halley  also  gave 
a  dissertation  on  the  monsoons  j  containing  many  very 
useful  observations  for  such  as  sail  to  places  subject  to 
these  winds. 

After  the  true  principles  of  the  art  were  settled  by 
Wright,  Bond,  and  Norwood,  the  authors  on  naviga¬ 
tion  became  so  numerous,  that  it  would  be  impossible 
to  enumerate  them.  New  improvements  were  daily 
made,  and  every  thing  relative  to  it  was  settled  with 
an  accuracy  not  only  unknowm  to  former  ages,  but 
which  would  have  been  reckoned  utterly  impossible. 
The  earth  being  found  to  be  a  spheroid,  and  not  a  per¬ 
fect  sphere,  with  the  shortest  diameter  passing  through 
the  poles,  a  tract  was  published  in  1741,  by  the  Rev. 
Doctor  Patrick  Murdoch,  wherein  he  accommodated 


History 

Wright’s  sailing  to  sucli  a  figure  t,  and  Mr  Colin  MaC' 
laurin,  the  same  year,  in  the  Philosophical  Transac¬ 
tions,  N°  461.  gave  a  rule  for  determining  the  meri¬ 
dional  parts  of  a  spheroid  which  speculation  is  farther 
treated  of  in  his  book  of  Fluxions,  printed  at  Edin¬ 
burgh  in  1742* 

Among  the  later  discoveries  in  navigation,  that  of 
finding  the  longitude  both  by  lunar  observations  and 
by  time-keepers  is  the  principal.  It  is  owing  chiefly  to 
the  rewards  offered  by  the  British  parliament  that  this 
has  attained  the  present  degree  of  perfection.  We  are 
indebted  to  Dr  Maskelyne  for  putting  the  first  of  these 
methods  in  practice,  and  for  other  important  improve¬ 
ments  in  navigation.  The  time-keepers,  constructed 
by  Harrison  for  this  express  purpose,  were  found  to 
answer  so  well,  that  he  obtained  the  parliamentary  re¬ 
ward. 

The  only  works  that  have  appeared  of  late  in  navi¬ 
gation  are  those  on  the  longitude  and  navigation  by  Dr 
Mackay,  of  which  the  following  account  is  transcribed 
from  the  Anti-Jacobin  Review  for  September  1804. 

“  This  publication,  (Dr  Mackay’s  'I'reatise  on  Na¬ 
vigation)  and  that  on  the  longitude  by  the  same  author, 
form  the  most  correct  and  practical  system  of  naviga¬ 
tion  and  nautical  science  hitherto  published  in  this 
country  •,  they  may  be  considered  not  only  of  indivi¬ 
dual  utility,  but  of  national  importance.” 


THEORY  OF  NAVIGATION. 


THE  motion  of  a  ship  in  the  water  is  well  knowm  to 
depend  on  the  action  of  the  wind  upon  its  sails,  regula¬ 
ted  by  the  direction  of  the  helm.  As  the  water  is  a 
resisting  medium  and  the  bulk  of  the  ship  ver\  con¬ 
siderable,  it  thence  follows  that  .there  is  always  a  great 
resistance  on  her  fore-part  ;  and  when  this  resistance 
becomes  sufficient  to  balance  the  moving  force  of  the 
wind  upon  the  sails,  the  ship  attains  her  utmost  degree 
of  velocity,  and  her  motion  is  no  longer  accelerated. 
This  velocity  is  different  according  to  the  difi'erent 
strength  of  the  wind  •,  but  the  stronger  the  wind,  the 
greater  resistance  is  made  to  the  ship’s  passage  through 
the  water  :  and  hence,  though  the  wind  should  blow 
ever  so  strong,  there  is  also  a  limit  to  the  velocity  of  the 
ship:  for  the  sails  and  ropes  can  bear  but  a  certain  force 
of  air;  and  when  the  resistance  on  the  fore-part  becomes 
more  than  equivalent  to  their  strength,  the  velocity  can 
be  no  longer  increased,  and  the  rigging  gives  W'ay. 

The  direction  of  a  sbijj’s  motion  depends  on  the  po¬ 
sition  of  her  sails  with  regard  to  the  wind,  combined 
with  the  action  of  the  rudder.  The  most  natural  di¬ 
rection  of  the  ship  is,  when  she  runs  directly  before  the 
wind,  the  sails  are  then  disposed,  so  as  to  be  at  right 
angles  thereto.  But  this  is  not  always  the  case,  both 
on  aconunt  of  the  variable  nature  of  the  winds,  and  the 
situation  of  the  intended  port,  or  of  intermediate  head¬ 
lands  dr  islands.  W^hen  the  wind  therefore  ha|)pens 
not  to  be  favourable,  the  sails  are  placed  so  as  to  make 
an  oblique  angle  both  with  the  direction  of  the  ship  and 
with  the  wind ;  and  the  sails,  together  with  the  rudder, 
must  be  managed  in  such  a  manner,  that  the  direction 
of  the  ship  may  make  an  acute  angle  with  that  of  the 


wind  ;  and  the  ship,  making  boards  on  difi’erent  tacks, 
will  by  this  means  arrive  at  the  intended  port. 

The  reason  of  the  ship’s  motion  in  this  case  is,  that 
the  water  resists  the  side  more  than  the  fore-part,  and 
that  in  the  same  proportion  as  her  length  exceeds 
her  breadth.  This  proportion  is  so  considerable,  that 
the  ship  continually  flies  off  where  the  resistance  is 
least,  and  that  sometimes  with  great  swiftness.  In  this 
W'ay  of  sailing,  however,  there  is  a  great  limitation  :  for 
if  the  angle  made  by  the.  keel  with  the  direction  of  the 
wind  be  too  acute,  the  ship  cannot  be  kept  in  that 
position  ;  neither  is  it  possible  for  a  large  ship  to  make 
a  more  acute  angle  with  the  wind  tlian  about  6 
points  ;  though  small  sloops,  it  is  said,  may  make  an 
angle  of  about  5  points  with  it.  In  all  these  cases, 
however,  the  velocity  of  the  ship  is  greatly  retarded  ; 
and  that  not  only  on  account  of  the  obliquity  of  her  mo¬ 
tion,  but  by  reason  of  what  is  called  ber/ec-way.  This 
is  occasioned  by  the  yielding  of  the  water  on  the  lee- 
side  of  the  ship,  by  which  means  the  vessel  acquires  a 
compound  motion,  partly  in  the  direction  of  the  wind, 
and  partly  in  that  which  is  necessary  for  attaining  the 
desired  port. 

It  is  perhaps  impossible  to  lay  down  any  mathema¬ 
tical  principles  on  which  the  lee-way  of  a  ship  could 
be  properly  calculated  ;  only  we  may  see  in  general 
that  it  depends  on  the  strength  of  the  wind,  the 
roughness  of  the  sea,  and  the  velocity  of  the  ship. 
When  the  wind  is  not  very  strong,  the  resistance  of 
the  water  on  the  leC-side  bears  a  vei'y  great  proportion 
to  that  of  the  current  of  air  ;  and  therefore  it  will 
yield  but  very  little  :  however,  supposing  the  ship  to 
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remain  in  tlie  same  place,  It  Is  evident,  tliat  the  water 
having  once  begun  to  yield,  will  continue  to  do  so  for 
some  time,  even  though  no  additional  force  was  ap¬ 
plied  to  it  j  but  as  the  wind  continually  applies  tlie 
same  force  as  at  first,  the  lee-way  of  the  ship  must  go 
on  constantly  Increasing  till  the  resistance  of  the  water 
on  the  lee-side  balances  the  force  applied  on  the  other, 
when  it  will  become  uniform,  as  doth  the  motion  of  a 
ship  sailing  before  the  wdnd.  If  the  ship  changes  her 
place  with  auy  degree  of  velocity,  then  every  time  she 
moves  her  own  length,  a  new  quantity  of  water  is  to 
be  put  in  motion,  which  hath  not  yet  received  any 
momentum,  and  which  of  consequence  will  make  a 
greater  resistance  than  it  can  do  when  the  ship  remains 
in  the  same  place.  In  proportion  to  the  swiftness  of 
the  ship,  then,  the  lee-way  will  be  the  less  :  but  if  the 
wind  Is  very  strong,  the  velocity  of  the  ship  bears  but 
a  small  proportion  to  that  of  the  current  of  air  and 
the  same  effects  must  follow  as  though  thq  ship  moved 
slowly,  and  the  wind  was  gentle  ;  that  is,  the  ship 
must  make  a  great  deal  of  lee-way. — The  same  thing 
happens  when  the  sea  rises  high,  whether  the  wind  is 
strong  or  not  •,  for  then  the  whole  water  of  the  ocean, 
as  far  as  the  swell  reaches,  has  acquired  a  motion  in 
a  certain  direction,  and  that  to  a  very  considerable 
depth.  The  mountainous  waves  will  not  fail  to  carry 
the  ship  very  much  out  of  her  course  j  and  this  devia¬ 
tion  will  certainly  be' according  to  their  velocity  and 
magnitude.  In  all  cases  of  a  rough  sea,  therefore,  a 
great  deal  of  lee-way  is  made. — Another  circumstance 
also  makes  a  variation  in  the  quantity  of  the  Ice-way  ; 
namely,  the  lightness  or  heaviness  of  the  ship;  it  being 
evident,  that  when  the  ship  sinks  deep  in  the  water,  a 
much  greater  quantity  of  that  element  is  to  be  put  in 
motion  before  she  can  make  any  lee-way,  than  when 
she  swims  on  the  surface.  As  therefore  it  is  impossible 
to  calculate  all  these  things  with  mathematical  exact¬ 
ness,  it  is  plain  that  the  real  course  of  a  ship  is  exceed¬ 
ingly  difficult  to  be  found,  and  frequent  errors  must 
be  made,  which  can  only  be  corrected  by  celestial  ob¬ 
servations. 

In  many  places  of  the  ocean  there  are  currents,  or 
places  where  the  water,  instead  of  remaining  at  rest, 
runs  with  a  very  considerable  velocity  for  a  great  way 
in  some  particular  direction,  and  which  will  certainly 
carry  the  ship  greatly  out  of  her  course.  This  occa¬ 
sions  an  error  of  the  same  nature  with  the  lee-wav  : 
and  therefore,  whenever  a  current  is  perceived,  its 
direction  and  velocity  ought  to  be  determined,  and  the 
proper  allowances  made. 

Another  source  of  error  in  reckoning  the  course  of  a 
ship  proceeds  from  the  variation  of  the  compass. 

Then;  are  few  parts  of  the  world  wiierc  the  needle 
points  exactly  north  ;  and  in  those  where  the  variation 
is  known,  it  is  subject  to  very  considerable  alterations. 
By  these  means  the  course  of  the  ship  is  mistaken  ;  for 
as  the  sailors  have  no  other  standard  to  direct  them 
than  the  compass,  if  the  needle,  instead  of  pointing 
due  north,  shouhl  point  north-east,  a  prodigious  error 
would  be  occasioned  during  the  course  of  tlie  voyage, 
and  the  .hip  would  not  come  near  the  port  lo  which 
she  was  bound,  'fo  avoid  errors  of  this  kind,  the  only 
method  IS,  to  observe  the  urn’s  amjilitude  and  a/.limuh 
as  frequently  as  possible,  by  which  the  variation  of  the 
compass  will  be  pcrttlvcd,  and  the  propi  r  allowances 


can  then  be  made  for  errors  in  the  course  which  this 
may  have  occasioned. 

tirors  will  arise  in  the  reckoning  of  a  ship,  espe¬ 
cially  wiien  she  sails  in  high  latitudes,  from  tlie  sphe¬ 
rical  figure  of  the  e.arth  ;  for  as  the  polar  diameter 
of  our  globe  is  found  to  be  considerably  shorter  than 
the  equatorial  one,  it  thence  follows,  that  the  farther 
we  remove  from  the  equator,  the  longer  are  the  degrees 
ot  latitude.  Of  consequence,  if  a  navigator  assigns 
any  certain  number  of  miles  for  the  length  of  a  degi'ee 
ot  latitude  near  the  equator,  he  must  vary  that  mea¬ 
sure  as  he  approaches  tow’ards  the  poles,  otherwise 
he  will  imagine  that  he  hath  not  sailed  so  far  as  he 
actually  bath  tfoue.  It  would  tberefrre  be  necessary 
to  have  a  table  containing  the  length  of  a  degree  of 
latitude  in  every  difl’ereut  parallel  from  the  equator 
to  either  pole  ;  as  without  this  a  troublesome  calcula¬ 
tion  must  be  made  at  every  time  the  navigator  makes 
a  reckoning  of  his  course.  Such  a  table,  however, 
bath  not  yet  appeared  ;  neither  indeed  does  it  seem  to 
be  an  easy  matter  to  make  it,  on  account  of  the  diffi¬ 
culty  of  measuring  the  length  even  of  one  or  two  de¬ 
grees  of  latitude  in  different  parts  of  the  world.  Sir 
Isaac  New'ton  first  discovered  this  spheroidal  figure  of 
the  earth  ;  and  showed,  from  experiments  on  pendulums, 
that  the  polar  diameter  was  to  the  equatorial  one  as  229 
to  230.  This  proportion,  however,  hath  not  been 
admitted  by  succeeding  calculators.  The  French  ma¬ 
thematicians,  who  measured  a  degree  on  the  meridian 
in  Lapland,  made  the  proportion  between  the  cc[ua- 
torial  and  polar  diameters  to  be  as  i  to  0.9891.  Those 
who  measured  a  degree  at  Quito  in  Fern,  made  the 
proportion  i  to  0.99624,  or  266  to  265.  M.  Bouguer 
makes  the  proportion  to  be  as  179  to  178;  and  M. 
Buff  bn,  in  one  part  of  his  theory  of  the  earth,  makes 
the  equatorial  diameter  exceed  the  polar  one  by  of 
the  whole-  According  to  M.  du  Sejour,  this  propor¬ 
tion  is  as  321  to  320;  and  M.  de  la  Place,  in  his  Me¬ 
moir  upon  the  Figure  of  Spheroids,  has  deduced  the 
same  propoi  tion.  From  these  variations  it  appears  that 
the  point  is  not  exactly  determined,  and  consequently 
that  any  corrections  which  can  be  made  with  regai  d  to 
the  spheroidal  figure  of  the  earth  must  be  very  uncertain. 

It  is  of  consequence  to  navigators  in  a  long  \oyage 
to  take  the  nearest  way  to  their  port  ;  but  this  is  scarce¬ 
ly  possible  to  be  done.  The  shortest  distance  between 
any  two  points  on  the  surface  of  a  spheic  is  measured 
by  an  arch  of  a  great  circle  intercepted  between  them  ; 
imd  therefore  it  is  adviseable  to  direct  the  ship  along  a 
great  circle  of  the  earth’s  surface.  But  this  is  a  matter 
of  considerable  difficulty,  because  there  are  no  fixed 
nmi'ks  by  which  it  can  be  I'cadily  known  whether  the 
ship  sail  s  in  the  direction  of  a  great  circle  or  not.  For 
this  reason  the  sailors  commonly  choose  to  direc  t  thei» 
course  by  the  rhumbs,  or  the  bearing  of  the  place  by 
the  compass.  These  bearings  do  not  point  cut  the 
sliorlesl  diilance  between  jilaci'S  ;  because,  on  a  globc', 
the  rhumbs  are  spirabs,  and  not  arches  of  great  cirtlc.>;. 
However,  when  the  places  lie  directly  under  the  e(|ua- 
tor,  or  exactly  under  the  same  meridian,  the  rhumb  then 
coincidi  s  witli  the  arch  of  a  great  circle,  and  of  consi- 
(|ucnce  shows  the  m  arcst  way.  'I'lie  sailing  on  tlie  arch 
ot  a  great  circle  is  called  great  circle  sailing  ;  and  the 
cases  of  it  depend  all  on  the  solution  of  problems  in 
spherical  trigonome'.i  y. 
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PRACTICE  OF  NAVIGATION. 


BOOK  L 

Containing  the  Various  Methods  of  Sailing,. 

INTRODUCTION. 

V 

The  art  of  navigation  depends  upon  astronomical 
and  mathematical  principles.  The  places  of  the  sun 
and  fixed  stars  are  deduced  from  observation  and  cal¬ 
culation,  and  arranged  in  tables,  the  use  of  which  is 
absolutely  necessary  In  reducing  observations  taken  at 
sea,’  for  the  purpose  of  ascertaining  the  latitude  and 
longitude  of  the  ship,  and  the  variation  of  the  com¬ 
pass.  The  problems  in  the  various  sailings  are  resolved 
either  by  trigonometrical  calculation,  or  by  tables  or 
rules  formed  by  the  assistance  of  trigonometry.  By 
matliematics,  the  necessary  tables  are  constructed,  and 
rules  investigated  for  performing  the  more  difficult 
parts  of  navigation.  For  these  several  branches  of 
science,  and  for  logarithmic  tables,  the  reader  is  re¬ 
ferred  to  the  respective  articles  in  this  work.  A  few 
tables  are  given  at  the  end  of  this  article ;  but  as  the 
other  tables  necessary  for  the  practice  of  navigation 
are  to  be  found  In  almost  every  treatise  on  that  subject, 
it  therefore  seems  unnecessary  to  insert  them  in  this 
place. 

Chap.  I.  Preliminary  Principles. 

Sect.  I.  Of  the  Latitude  and  Longitude  of  a  Place.. 

The  situation  of  a  place  on  tlve  surface  of  the  earth 
is  estimated  by  its  distance  from  two  imaginary  lines 
intersecting  each  other  at  right  angles  ;  The  one  of 
these  Is  called  the  equator,  and  the  other  the  first  me¬ 
ridian,  The  situation  of  the  equator  is  fixed,  but  that 
of  the  first  meridian  is  arbitrary,  and  therefore  different 
nations  assume  different  first  meridians.  In  Britain,  we 
esteem  that  to  be  the  first  meridian  which  passes  through 
the  royal  observatoiy  at  Greenwich. 

The  equator  divides  the  earth  into  two  equal  parts, 
called  the  northej-n  and  southern  hemispheres ;  and  the 
latitude  of  a  place  is  Its  distance  from  the  equator,  rec¬ 
koned  on  a  meridian  in  degrees  and  parts  of  a  degree  j 
and  is  either  north  or  south,  according  as  It  is  in  the 
northern  or  southern  hemisphere. 

The  first  meridian  being  continued  round  the  globe, 
divides  it  into  two  equal  parts,  called  the  eastern  and 
western  hemispheres  ■;  and  the  longitude  of  a  place  is 
that  portion  of  the  equator  contained  between  the  first 
meridian  and  the  meridian  of  the  given  place,  and  is 
either  qpst  or  west  •,  according  as  It  is  in  the  eastern  or 
western  hemisphere,  respectively  to  the  first  meridian. 

Prob.  I.  The  latitudes  of  two  places  being  given, 
to  find  the  difference  of  latitude. 

Rule.  Subtract  the  less  latitude  from  the  greater, 
if  the  latitudes  be  of  the  same  name,  but  add  them  if 


of  contrary ;  and  the  remainder  or  sum  will  be  the  dif* 
ference  of  latitude. 

Example  i.  Required  the  difference  of  latitude  be¬ 
tween  the  Lizard,  in  latitude  49°  57'  N.  and  Cape  St 
Vincent,  in  latitude  37°  2'  N? 

Latitude  of  the  Lizard  49°  57'N. 

Latitude  of  Cape  St  Vincent-  37  2  N. 

Difference  of  latitude  12  55=775  miles. 

Ex.  2.  What  is  the  difference  of  latitude  between 
Funchal,  in  latitude  32°  38'  N,  and  the  Cape  of  Good. 
Hope,  in  latitude  34*  29'  S  ? 

Latitude  of  Funclial  32°  38' N. 

Lat.  of  Cape  of  Good  Hope  34  29  S. 

Diflerence  of  latitude  67  7=4027  miles. 

Prob.  II.  Given  the  latitude  of  one  place,  and  the 
dift'erence  of  latitude  between  it  and  another  place,  to 
find  the  latitude  of  that  place. 

Rule.  If  the  given  latitude  and  the  difference  of 
latitude  be  of  the  same  name,  add  them  ;  but  if  of  dif¬ 
ferent  names,  subtract  them,  and  the  sum  or  remainder 
will  be  the  latitude  required  of  the  same  name  with  the 
greater. 

Ex.  I.  A  ship  from  latitude  39°  22'N.  sailed  due 
north  560  miles — Required  the  latitude  come  to  ? 
Latitude  sailed  from  -  .  .  ■22'Ni 

Diflerence  of  latitude  560'  -  -  =  9  20  N, 

Latitude  come  to  -  -  '  -  -  48  42N. 

Ex.  2.  A  ship  from  latitude  7°  19'  N.  sailed  854 
miles  south — Required  the  latitude  come  to  ? 

I-iatitude  sailed  from  -  -  -  .  -  7®  19'N. 

Difference  of  la.titude,  854'  -  =14  14S. 

Latitude  come  to  -  -  -  ^  55 

Prob.  HI.  The  longitudes  of  two  places  being  gi¬ 
ven,  to  find  their  diflerence  of  longitude. 

Rule.  If  the  longitudes  of  the  given  places  are  of 
the  same  name,  subtract  the  less  from  the  greater,  and 
the  remainder  is  the  difference  of  longitude  ;  but  if 
the  longitudes  are  of  contrary  names,  their  sum  is  the 
difference  of  longitude.  If  this  exceeds  180°,  sub¬ 
tract  it  from  360®,  and  the  remainder  is  the  diflerence 
of  longitude. 

Ex.  1.  Required  the  difference  of  longitude  between 
Edinburgh  and  New  York,  their  longitudes  being  3’ 
14'  W.  and  74°  10'  W.  respectively  ? 

Longitude  of  New  York  -  -  74”  lo'W, 

Longitude  of  Edinburgh  -  -  3  14  W, 

Difference  of  longitude  -  -  7°  5^ 

Ex.  2.  What  is  the  difference  of  longitude  between 
Maskelj'iie’s  Isles  in  longitude  167°  59'  E.  and  Olinde, 
in  longitude  35°  5'  W? 


Longitude 
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Latitude  Longitude  of  Maskdyne’s  Isles 
and  Longitude  of  Olinde 
Long^itude. 

'  Sum  -  ,  -  » 

Subtract  from 
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167°  59'  E. 

■  35  5W. 

203  4. 

360  o 


Diflerence  of  longitude  -  -  156  56 

Prob.  IV.  Given  the  longitude  of  a  place,  and  the 
difference  of  longitude  between  it  and  another  place,  to 
find  the  longitude  of  that  place. 

Rule.  If  the  given  longitude  and  the  difference  of 
longitude  be  of  a  contrary  name,  subtract  the  less  from 
the  greater,  and  the  remainder  is  the  longitude  requi¬ 
red  of  the  same  name  with  the  greater  quantity  ;  but 
if  they  are  of  the  same  name,  add  them,  and  the  sum 
is  the  longitude  sought,  of  the  same  name  with  that 
given.  If  this  sum  exceeds  180“,  subtract  it  from  360°, 
the  remainder  is  the  required  longitude  of  a  contrary 
name  to  that  given. 

Ex.  I.  A  ship  from  longitude  9°  54'  E.  sailed  wester¬ 
ly  till  tlic  difference  of  longitude  was  23°  18'. — Re¬ 
quired  the  longitude  come  to,? 

Longitude  sailed  from  -  -  9°  54'  E> 

Difference  of  longitude  -  -  23  18W. 


Longitude  come  to  -  -  -  13  24  W, 

Ex.  2.  The  longitude  sailed  from  is  25°  9'  W.  and 
difference  of  longitude  18°  46'  AV. — Required  the  lon¬ 
gitude  come  to  ? 

Longitude  left  ...  25°  9'  W. 

Difference  4f  longitude  -  -  18  46  W. 


Longitude  In 


43  55  W. 


Sect.  II.  Of  the  Tides. 


The  theory  of  the  tides  has  been  explained  under 
the  article  .4^tronomy,  and  will  again  be  farther  Il¬ 
lustrated  under  that  of  Tides.  In  this  place,  therefore, 
it  remains  only  to  explain  the  method  of  calculating  the 
time  of  high  water  at  a  given  place. 

As  the  tides  depend  upon  the  joint  actions  of  the  sun 
and  moon,. and  therefore  upon  the  distance  of  these  ob¬ 
jects  from  the  earth  and  from  each  other ;  and  as,  In 
the  method  generally  employed  to  find  the  time  of  high 
water,  whether  by  the  mean  time  of  new  moon,  or  by 
the  epacts,  or  tables  deduced  therefrom,  the  moon  is 
supposed  to  be  the  sole  agent,  and  to  have  an  uniform 
motion  in  the  periphery  of  a  circle,  whose  centre  is  that 
of  the  earth  j  it  is  hence  obvious  that  method  cannot  be 
accurate,  and  by  observation  the  error  Is  sometimes 
found  to  exceed  two  hours.  That  method  is  therefore 
rejected,  and  another  given,  in  which  the  error  will 
seldom  exceed  a  few  minutes,  unless  the  tides  are  great¬ 
ly  influenced  by  the  winds. 

Prob.  I.  To  reduce  the  times  of  the  moon’s  phases 
as  given  in  the  Nautical  Almanac  to  the  meridian  of  a 
known  place. 

Rui.e.  To  the  time  of  the  proposed  phase,  as  given 
in  the  Nautical  Almanac,  apply  the  longitude  of  the 
place  in  time,  by  addition  or  subtraction',  according  as 
it  is  cast  or  west,  and  It  will  give  the  time  of  the  phase 
at  the  given  place. 

Ex.  I.  Required  the  time  of  new  moon  at  S;iloniquc 
in  May  1793  ? 


A  T  I  O  N.  653 

Time  of  new  moon  per  Naut.  Alin.  9**  IJ*"  31'  Tides. 
Longitude  of  Salonique  iu  time  o  i  33E.  v——’ 

Time  of  new  moon  required,  in  May  9^7  4 

Ex.  2.  What  is  the  time  of  the  last  quarter  of  the 
moon  at  Resolution  bay  in  October  1 793  ? 

Time  of  last  quarter  per  Naut.  Aim.  26'*  5'’  47'  ' 

Longitude  In  time  -  -091 7W^. 

Time  at  Resolution  bay  of  last  quar-  — — — . -  . 

ter,  October  -  -  -  25  20  30,  or 

26th  day  at  8*^  30'  A.  M. 


Prob.  II.  To  find  the  time  of  high  water  at  a  known* 
place. 

Rule.  In  the  Nautical  Almanac  seek  in  the  given 
mouth,  or  In  that  immediately  preceding  or  following 
it,  for  the  time  of  that  phase  which  happens  nearest 
to  the  given  day  :  reduce  the  time  of  this  phase  to  the 
meridian  of  the  given  place  by  Prob.  I.  and  take  the 
difference  between  the  reduced  time  and  the  noon  of 
the  given  day. 

Find  the  equation  answering  to  this  difference  in 
Table  MI.  which  applied  to  the  time  of  high  water 
on  the  day  of  new  or  full  moon  at  the  given  place,  ac¬ 
cording  as  the  table-  directs,  will  give  the  approximate 
time  of  high  water  In  the  afternoon. 

Now,  take  the  Interval  between  the  reduced  time  of 
the  phase  and  the  approximate  time  of  high  water  j 
find  the  corresponding  equation,  which  applied  as  be¬ 
fore  to  the  syzigy  time  of  high  water,  will  give  the 
time  of  the  afternoon  high  water. 

If  the.time  of  the  morning  high  water  Is  required^ 
incr-ease  the  last  interval  hy  1 2  hours,  if  the  given  day 
falls  before  the  phase,  or  diminisli.  it  by  12  hours 
when  after  that  phase  j  and  the  equation  to  this  time, 
applied  to  the  syzigy  time,  gives  the  morning  time  of 
high  watqr. 

Ex.  I.  Required  the  morning  and  afternoon  times  of 
high  water  at  Leith,  nth  December  1793  ? 

Nearest  phase  to  1 1  th  Dec.  is  ist  quart.  9**  20'’  29' 
Longitude  of  Leith  in  time  -  — o  o  13 

/  . . .  .--I— 

Time- at  Leith  of  1st  quarter  -  9  20  16 

Given  day  -  -  -  -  1100 

Difference  -  -  -  -  i  3  44 

Time  of  H.  W.  at  Lelth-pler  on  syz.  O  2  20 

Equat.  from  Tab.  to  i**  3'’  44'  -  -f-O  6  32 

Approximate  time  of  high  water  1 1  8  52 

Reduced  time  of  Ist  quarter  -  9  20  16 

Interval  -  -  -  -  11236 

Time  of  high  water  at  Leith  on  syz.  2  20 

Equat.  from  the  Tab.  to  1*^  IZ**  36'  7  O 

Time  of  high  water  at’Lelth  9  20P.M. 

Time  of  H.  W.  at  Leith  at  full  &  change  2  20 

Equat.  to  id  i2h  36' — I2h=iid  oh  36'  6  22 

High  water  at  Leith,  Dec.  nth,  at  8  42A..M. 

The  time  of  high  water  found  by  the  common  me¬ 
thod  is  about  an  hour  and  a  half  sooner. 

Ex.  2.  Required  the  time  of  high  water  at  Ftmchal, 
15th  November  179^? 

Tna 
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The  nearest  phase  to  15th  November  is  that  of  full 
moon,  -  -  -  -  i^d  8h  46' 

Longitude  of  Funchal  in  time,  -  o  i  8  W. 


Time  of  full  moon  at  Funchal^  -  17  7  38 

Given  day,  November  -  -  1500 

Difference,  -  -  -  -  2  7  38 

Time  of  high  water  at  Funchal  at  full 

and  change,  -  -  0124 

Equation  from  the  Table  to  2d  7h  38' 

before  full  moon,  -  -  — 0  i  35 


Approx,  time  of  high  water,  Nov.  15  10  29 

Eeduced  time  of  full  moon,  -  17  7  38 


conds  run  by  the  glass,  being  given,  to  find  the  true  di-  ship’s  Run. 
stance,  the  line  being  supposed  right. 

Rule. — Multiply  the  distance  given  by  the  log  by 
30,  and  divide  the  product  by  the  seconds  run  by  the 
glass,  the  quotient  will  be  the  true  distance. 

Ex.  I.  The  hourly  rate  of  sailing  by  the  log  is  nine 
knots,  and  the  glass  Is  found  to  run  out  in  35  seconds. 

Required  the  true  rate  of  sailing  ? 

9 

30 

35)270(7.7—11-110  rate  of  sailing. 

Ex.  2.  The  distance  sailed  by  the  log  is  73  miles, 
and  the  glass  runs  out  In  26  seconds.  Sought  the  true 
distance  ? 


Interval,  -  -  -  -  1119 

Time  of  high  water  at  full  and  change,  12  4 
Equation  to  id  iih  before  full  moon,  o  56 


73 

30 


26)2190(84.2  the  true  distance. 


Time  of  high  water,  -  -  -  1 1  8P.M. 

Equation  to  id  iih  +  I2h=ld  23h  is  ih  15',  and 
I2h  4' — ih  i5'=:ioh  49'rrtlme  of  high  water  in  the 
forenoon. 

Ex.  3.  Required  the  time  of  high  water  at  Duskev 
Bay,  24th  October  1 793  ? 

The  nearest  phase  to  the  24th  October  Is  the  last  quar¬ 
ter  . 26d  5h  47' 

Longitude  of  Duskey  Bay  in  time,  -j-o  1 1  5  E. 


Reduced  time  of  ^st  quarter  of  moon  26 

16  52 

Given  day  -  -  -  -  24 

0  0 

Difference,  -  -  .  _  2 

16  52 

Time  of  high  water  at  full  and  change, 
Equation  to  2d  i6h  52'  before  last 

10  57 

quarter,  -  -  .  .  _f_ 

2  52 

Approximate  time  of  high  water. 

I  49 

Change  of  equation  to  app.  time  ih  49' 

3 

Time  of  high  water  In-the  afternoon. 

I  52 

Change  of  equation  to  1 2  -liours. 

20 

Time  of  high  water  in  the  morning,  i  32 


Sect.  III.  Of  measuring  a  Ship's  Bunin  a  given  Time. 

The  method  commonly  used  at  sea  to  find  the  dis¬ 
tance  sailed  in  a  given  time,  is  by  means  of  a  log-line 
and  half-minute-glass.  A  description  of  these  is  given 
under  the  articles  Log  and  Log-line  y  which  see. 

It  has  been  already  observed,  that  the  Interval  be¬ 
tween  each  knot  on  the  line  ought  to  be  50  feet,  in  or¬ 
der  to  adapt  it  to  a  glass  that  runs  30  seconds.  But 
although  the  line  and  glass  be  at  any  time  perfectly  ad¬ 
justed  to  each  other,  yet  as  the  line  shrinks  after  being 
wet,  and  as  the  weather  has  a  considerable  effect  upon 
the  glass,  it  will  therefore  be  necessary  to  examine  them 
fiom  time  to  time  ;  and  the  distance  given  by  them 
must  be  corrected  accordingly.  The  distance  sailed 
may,  therefore,  be  affected  by  an  error  in  the  glass,  or 
in  the  line,  or  in  both.  The  true  distance  may,  how¬ 
ever,  be  found  as  follows. 

PilOE.  I.  The  distance  sailed  by  the  log,  and  the  se- 

1 


PitOB.  II.  Given  the  distance  sailed  by  the  log,  and 
the  measured  interval  between  two  adjacent  knots  on 
the  line  j  to  find  the  true  distance,  the  glass  running 
exactly  30  seconds. 

Rule.  Multiply  twice  the  distance,  sailed  by  the 
measured  length  of  a  knot,  point  ofi’  two  figures  to  the 
right,  and  the  remainder  will  be  the  true  distance. 

Ex.  I.  The  hourly  rate  of  sailing  by  the  log  is  five 
knots,  and  the  interval  between  knot  and  knot  mea¬ 
sures  53  feet.  Required  the  true  rate  of  sailing  ? 
Measured  interval  =:  53 

Twice  hourly  rate  =  10 

-  :5-30 

miles,  by  a  log-line 
Required  the  true 

=  120 
42 

256 

512 

True  distance, 

Prob.  III.  Given  the  length  of  a  knot,  tlie  number 
of  seconds  run  by  the  glass  in  half  a  minute,  and  the 
distance  sailed  by  the  log:  to  find  the  true  distance. 

Rule.  Multiply  the  distance  sailed  by  the  log  by 
six  times  the  measured  length  of  a  knot,  and  divide  the 
product  by  the  seconds  run  by  the  glass  j  the  quotient, 
pointing  oil  one  figure  to  the  right,  will  be  the  true  di¬ 
stance. 

Ex.  The  distance  sailed  by  the  log  is  159  miles, 
the  measured  length  of  a  knot  is  42  feet,  and  the  glass 
runs  33  seconds  in  half  a  minute.  Required  the  true 
distance  ? 

Distance  by  the  log,  159 

Six  times  length  of  a  knot=:42x6— 252 


318 


Seconds  run  by  the  glass  —  33)40068(1 2T.4cr 

true  distance. 


True  rate  of  sailing  r 
Ex.  2.  The  distance  sailed  Is  64 
which  measures  42  feet  to  a  knot, 
distance  ? 

Twice  given  distance, 
Measured  interval, 


Chap. 
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^  SaiUny.  Chap.  II.  l^kme  Sai/hig, 

Plase  sailing  is  the  art  of  navigating  a  ship  upon 
principles  deduced  from  the  notion  of  the  earth’s  being 
an  extended  plane.  On  this  supposition  the  meridians 
are  esteemed  as  parallel  right  lines.  The  parallels  of 
latitude  are  at  right  angles  to  the  meridians  j  the  lengths 
ot  the  degrees  on  the  meridians,  equator,  and  parallels 
of  latitude,  are  everywhere  equal  j  and  the  degrees  of 
longitude  are  reckoned  on  the  parallels  of  latitude  as 
well  as  on  the  equator. — In  this  sailing  ’four  things  are 
principally  concerned,  namely,  the  coui'se,  distance, 
differejice  of  latitude,  and  departure. 

The  course  is  the  angle  contained  bciween  the  meri¬ 
dian  and  the  line  described  by  the  ship,  and  is  usually 
expressed  in  points  of  the  compass. 

riie  distance  is  the  number  of  miles  a  ship  has  sailed 
on  a  direct  course  in  a  given  time. 

The  difference  of  latitude  is  the  portion  of  a  meri¬ 
dian  contained  between  the  parallels  of  latitude  sailed 
from  and  come  to  ;  and  is  reckoned  either  north  or 
south,  according  as  the  course  is  in  the  northern  or 
southern  hemisphere. 

The  departure  is  the  distance  of  the  ship  from  the 
meridian  oi  the  place  she  left,  reckoned  on  a  parallel 
of  latitude.  In  this  sailing,  the  departure  and  differ¬ 
ence  of  longitude  are  esteemed  equal. 

CCr'^xlli  order  to  illustrate  the  above,  let  A  (fig.  i.)  re- 
present  the  position  of  any  given  place,  and  AB  the 
meridian  passing  through  that  place  ;  also  let  AC  re¬ 
present  the  line  described  by  a  ship,  and  C  the  point 
arrived  at.  From  C  draw  CB  perpendicular  to  AB. 
Now  in  the  triangle  ABC,  the  angle  BAC  represents 
the  course,  the  side  AC  the  distance,  AB  the  differ¬ 
ence  of  latitude,  and  BC  the  departure. 

In  constructing  a  figure  relating  to  a  ship’s  course, 
let  the  upper  part  of  what  the  figure  is  to  be  drawn  on 
represent  the  north,  then  the  lower  part  will  be  south, 
the  rlght-Iiand  side  east,  and  the  left-hand  side  west. 

A  north  and  south  line  is  to  be  drawn  to  represent 
the  meridian  of  the  place  from  which  the  ship  sailed  j 
and  the  upper  or  lower  part  of  this  line,  according  as 
the  course  is  southerly  or  northerly,  is  to  be  marked  as 
the  position  of  that  place.  From  this  point  as  a 
centre,  with  the  chord  of  6o°,  an  arch  Is  to  be  describ¬ 
ed  from  the  meridian  towards  the  right  or  left,  ac¬ 
cording  as  the  course  is  easterly  or  westerly  ;  and  tlie 
course,  taken  from  the  line  of  chords  if  given  in  de¬ 


grees,  but  from  the  line  of  rhumbs  if  expressed  in 
points  of  the  compass,  is  to  be  laid  upon  this  arch,  be¬ 
ginning  at  the  meridian.  A  line  drawn  through  this 
point  and  that  sailed  from,  will  represent  the  distance, 
which  if  given  must  be  laid  thereon,  beginning  at  the 
point  sailed  from.  A  line  is  to  be  drawn  from  the  ex¬ 
tremity  of  the  distance  perpendicular  to  the  meridian  j 
and  hence  the  difference  of  latitude  and  departure  will 
be  obtained. 

If  the  diflercnce  of  latitude  is  given,  it  is  to  be  laid 
upon  the  meridian,  beginning  at  the  point  representing 
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the  place  the  ship  left  j  uiul  a  line  drawn  from  the  ex-  plane 
treniity  ot  the  diflerence  of  latitude  perpendicular  to  Sailiofr. 
the  meridian,  till  it  meets  the  distance  produced,  will  '•>  ' 

limit  the  figure. 

If  the  departure  Is  given,  it  is  to  be  laid  off  on  a  pa- 
rallel,  and  a  line  drawn  through  its  extremity  will  li¬ 
mit  the  distance.  When  either  the  distance  and  differ¬ 
ence  ot  latitude,  distance  and  departui'e,  or  difference 
of  latitude  and  departure,  are  given,  the  measure  of 
each  is  to  be  taken  from  a  scale  of  equal  parts,  and  laid 
off  on  its  respective  line,  and  the  extremities  connect¬ 
ed.  Hence  the  figure  will  be  formed. 

Prob.  I.  Given  the  course  and  distance,  to  find  the 
diflerence  of  latitude  and  departure. 

Example.  A  ship  from  St  Helena,  in  latitude  15° 

55^  sailed  S.  ^V.  by  S.  158  miles.  Required  the  la¬ 
titude  come  to,  and  departure. 

%  Construction. 

Hravv  the  meridian  AB  (fig.  2.),  and  with  the 
chord  ot  60°  describe  the  arch  ni  n,  and  make  it  equal 
to  the  rhumb  of  3  points,  and  through  n  draw  AC 
equal  to  Ij8  miles  j  from  C,  draw  CB  perpendicular 
to  AB  j  then  AB  applied  to  the  scale  from  which  AC 
was  taken,  will  be  found  to  measure  i?i.4  and  BC 
87.8.  ^ 

By  Calculation. 

To  find  the  diflerence  of  latitude. 


As  radius  -  - 

is  to  the  cosine  of  the  course  3  points 

so  is  the  distance  -  138 

to  the  difference  of  latitude  13 1.4 

To  find  the  departure. 
As  radius  -  - 

is  to  the  sine  of  the  course  3  points 
so  is  the  distance  -  138 


10.00000 

9.91983 

2.19866 

2.11831 


10.00000 

9-74474 

2.19866 


to  the  departure  -  87.8  -  1-94340 

By  Inspection. 

In  the  traverse  table,  the  difference  of  latitude  an¬ 
swering  to  the  course  3  points,  and  distance  138  miles, 
in  a  distance  column  is  131.4,  and  departure  87.8. 

By  Gunter's  Scale. 

The  extent  from  8  points  to  3  points,  the  comple¬ 
ment  of  the  course  on  the  line  of  sine  rhumbs  ( marked 
SR.)  will  reach  from  the  distance  138  to  131.4,  the 
difference  of  latitude  on  the  line  of  numbers  j  and 
the  extent  from  8  points  to  3  points  on  sine  rhumbs, 
will  reach  from  138  to  87.8,  the  departure  on  num- 
bei-3  (a). 

Latitude  St  Helena  = 

Difference  of  latitude  -  2  n  S. 

Latitude  come  to  -  18  6  S. 

Prob.  II.  Given  the  course  and  difference  of  lati¬ 
tude,  to  find  the  dist.ance  and  departure. 

Example. 


(a)  lor  the  method  of  resolving  the  various  problems  in  navigation,  by  the  sliding  Tuntcr  the  reader  Is  re¬ 
ferred  to  Dr  Mackay’s  Treatise  on  the  Description  and  Use  of  tLt  Instrument.  ^  ^ 
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Plane  Example.  A  s])Ip  from  St  George’s,  in  latitude  38° 
Sailing.  45'  north,  sailed  SE  4  S  :  and  the  latitude  by  observa- 
tion  was  35°  7'N.  Enquired  the  distance  run,  and  de¬ 
parture  ? 

Latitude  St  George’s  -  38°  45'  N 

Latitude  come  to  -  35  7  ^ 


Difference  of  latitude  -  3  38=:2i8  miles. 

Bp  Construction. 

Draw  the  portion  of  the  meridian  AB  (fig.  3.) 
equal  to  218  m. :  from  the  centre  A  ^dth  the  chord  of 
60°  describe  the  arch  m  n,  which  make  equal  to  the 
rhumb  of  34  points  :  tlirough  Aw  draw  the  line  AC, 
and  from  B  draw  BC  perpendicular  to  AB,  and  let 
it  he  jiroduced  till  it  meets  AC  in  C.  Then  the  di¬ 
stance  AC  being  applied  to -'the  scale,  will  •  measure 
282  m.  and  the  departure  BC  179  miles. 

By  Calculation. 


Practice, 

Plane 

By  Calculation.  Sailing. 

To  find  the  distance. 


As  the  sine  of  the  course 

5  points 

9.91985 

is  to  radius  -  .  - 

- 

lO.COOOO 

so  is  the  departure 

192 

2.28330 

to  the  distance  -  -  230.9 

To  find  the  difference  of  latitude. . 

2-36345 

As  the  tangent  of  the  course 

5  points 

10.I75II 

is  to  radius  .  -  - 

- 

10.00000 

so  is  the  departure 

192 

2.28330 

to  the  difference  of  latitude 

128.3 

2.10819 

By  Inspection. 

Find  the  departure  192  ni.  In  its  proper  coluimi 
above  the  given  course  5  points  j  and  opposite  tliereto  is 
the  distance  231  miles,  and  dift’crence  of  latitude  13 
in  their  respective  columns. 


NAVIGATION. 


To  find  the  distance. 

'As  radius  -----  lo.ooooo 
is  to  the  secant  of  the  course  34  points  10.11181 
so  is  the  difference  of  latitude  -  218  m.  2.33846 


to  the  distance  -  -  282 

To  find  the  departure. 

As  radius  -  .  -  -  - 

is  to  the  tangent  of  the  course  34  points  - 
so  is  the  difterence  of  latitude  218 


2.45027 

10.00000 

..9.91417 

2.33846 


By  Gu7iter''s  Scale. 

The  extent  from  5  points  to  8  points  on  the  line  of 
sine  rhumbs,  being  laid  from  the  departure  192  on 
numbers,  will  reach  to  the  distance  231  on  the  same 
line  j  and  the  extent  from  5  points  to  4  points  on 
the  line  of  tangent  rhumbs,  will  reach  from  the  de¬ 
parture  192,  to  the  difterence  of  latitude  128.3  on 
numbers. 

Latitude  of  Palma  -  _  -  28°  37' N 

Difterence  of  latitude  -  -  -  2  8  N 


to  the  departure  -  -  178.9  -  2.25253 

By  Inspection. 

Find  the  given  difference  of  latitude  218  m.  in  a  la¬ 
titude  column,  under  the  course  of  34  points  j  opposite 
to  which,  in  a  distance  column,  is  282  miles  j  a  de¬ 
parture  column  is  178.9  m.  the  distance  and  departure 
required. 

By  Gunter's  Scale, 

Extend  the  compass  from  44  points,  the  complement 
of  the  course,  to  8  points  on  sine  rhumbs,  that  extent 
will  reach  from  the  difference  of  latitude  218  miles,  to 
the  distance  282  miles  in  numbers;  and  the  extent  from 
4  points  to  the  course  34  points  on  the  line  of  tangent 
rhumbs  (marked  T.  R.)  will  reach  from  218  miles  to 
178.9,  the  departure  on  numbers. 

Prob.  III.  Given  course  and  departure,  to  find  the 
distance  and  difference  of  latitude  ? 

Example,  A  ship  from  Palma,  in  latitude  28°  37'  N. 
sailed  N\V.  by  W.  and  made  192  miles  of  departure  : 
Required  the  distance  ran,  and  latitude  come  to  ? 

By  Construction, 

Make  the  departure  BC  (fig.  4.)  equal  to  192  miles, 
draw  BA  perpendicular  to  BC,  and  from  the  centre  C, 
with  the  chord  of  60°,  describe  the  arch  m  n,  which 
make  equal  to  the  rhumb  of  3  points,  the  complement 
of  the  course ;  draw  a  line  through  C  n,  which  produce 
till  it  meets  BA  in  A:  then  the  distance  AC  being 
measured,  will  be  equal  to  23 1  m.  and  the  difference  of 
•Jatitude  AB  will  be  1 28.3  miles. 


Latitude  come  to  -  -  -  3°  45  ^ 

Prob.  IV.  Given  the  distance  and  difference  of  la¬ 
titude,  to  find  the  course  and  departure. 

Example.  A  ship  from  a  place  in  latitude  43°  13'  N. 
sails  between  the  north  and  east  285  miles ;  and  is  then 
by  observation  found  to  be  in  latitude  46°  31'N  :  Re¬ 
quired'  the  course  and  departure  ? 

Latitude  sailed  from  -  -  43°  1 3^  ^ 

Latitude  by  observation  -  46  3^  ^ 

Difterence  of  latitude  -  3  18  =  198  miles. 

By  Xionstruction, 

Draw  the  portion  of  the  meridian  AB  (fig.  5.)  equal 
to  198  miles  ;  from  B  draw  BC  perpendicular  to  AB  : 
then  take  the  distance  285  miles  from  the  scale,  and 
with  one  foot  of  the  compass  in  A  describe  an  arcli  in- 
ter.sectlng  BC  in  C,  and  join  AC.  With  the  chord  of 
60°  describe  the  arch  w  n,  the  portion  of  which,  con¬ 
tained  between  the  distance  and  difference  of  latitude, 
applied  to  the  line  of  chords,  will  measure  46°,  the 
course  ;  and  the  departure  BC  being  measured  on  the 
line  of  equal  parts,  will  be  found  equal  to  205  miles. 

By  Calculation. 

To  find  the  course. 


As  the  distance 

285  - 

2.45484 

is  to  the  difference  of  latitude 

198 

2.29660 

so  is  the  radius 

- 

10.00000 

to  the  cosine  of  the  course  • 

46°  0'  - 

9.84176 

To 

Practice. 
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Plane  To  find  the  departure. 

SaiKng.  As  radius  -  - 

is  to  the  sine  of  the  course  46®  o' 

so  is  the  distance  -  285 


10.00000 

9.85693 

2.45484 


to  the  departure 


2=5  -  2-3"77 


By  Inspection. 

Find  the  given  distance  in  the  table  In  its  proper  co¬ 
lumn  ^  and  if  the  difference  of  latitude  answering  there¬ 
to  is  the  same  as  that  given,  namely,  198,  then  the  de¬ 
parture  will  be  found  in  its  proper  column,  and  the 
course  at  the  top  or  bottom  of  the  page,  according  as 
the  difference  of  latitude  is  found  in  a  column  marked 
lut.  at  top  or  bottom.  If  the  difference  of  latitude  thus 
found  does  not  agree  with  that  given,  turn  over  till  the 
nearest  thereto"  is  found  to  answer  to  the  given  distance. 
*lhis  is  in  the  page  marked  46  degrees  at  the  bottom, 
which  is  the  course,  and  the  corresponding  departure  is 
205  miles. 

By  Gunter's  Scale. 

The  extent  from  the  distance  285  to  the  difference  of 
latitude  198  on  numbers,  will  reach  from  90°  to  44°, 
the  complement  of  the  course  on  sines  ;  and  the  extent 
"from  90°  to  the  course  46®  on  the  line  of  sines  being 
laid  from  the  distance  285,  will  reach  to  the  departure 
205  on  the  Hue  of  numbers. 


Prob.  \ .  Given  the  distance  and  departure,  to  find 
the  course  and  ditference  of  latitude. 

Example.  A  ship  from  Fort-Royal  in  the  Island  of 
Grenada,  in  latitude  12°  9'  N,  sailed  260  miles  be¬ 
tween  the  south  and  west,  and  made  190  miles  of  de¬ 
parture  :  Required  the  course  and  latitude  come  to  ? 

By  Construction. 

Fig.  6.  Draw  BC  (fig.  6.)  perpendicular  to  AB,  and  equal 

to  the  given  departure  190  miles  j  then  from  the  centre 
C,  with  the  distance  260  miles,  sweep  an  arch  inter¬ 
secting  AB  in  A,  and  join  AC.  Now  describe  an 
arch  from  the  centre  A  with  the  chord  of  60°,  and  the 
portion  m  n  of  this  arch,  contained  between  the  dis¬ 
tance  and  difl'erence  of  latitude,  measured  on  the  line 
of  chords,  will  be  47®  the  course  j  and  the  difference 
of  latitude  AB  applied  to  the  scale  of  equal  parts,  mea¬ 
sures  I77r  miles. 

By  Calatlation. 

To  find  the  course. 

As  the  distance  -  260  -  2.41497 

is  to  the  departure  -  190  -  2.27875 

so  is  radius  -  -  .  10.00000 


By  Gunter's  Scale. 

The  extent  of  the  compass,  from  the  distance  260  to 
the  departure  190  on  the  line  of  numbers,  will  reach 
from  90°  to  47®,  the  course  on  the  line  of  sines :  and 
the  extent  from  90°  to  43°,  the  complement  of  the 
course  on  sines,  will  reach  from  the  distance  260  to  the 
difference  of  latitude  177-I-  on  the  line  of  numbers. 
Latitude  Fort  Royal  -  -  12°  9' N 

Diflerence  of  latitude  -  177  -  r:2  57  S 


Plane 

Soiling. 


Latitude  In  -  -  -  912N 

Prob.  VI.  Given  diffe  rence  of  latitude  and  depar¬ 
ture,  sought  course  and  distance. 

Bxample.  A  ship  from  a  port  In  latitude  7°  56'  S, 
sailed  between  the  south  and  east,  till  her  departure  is 
132  miles  ;  and  is  then  by  observation  found  to  be  in 
latitude  1 2®  3'  S.  Required  the  course  and  distance  ? 

Latitude  sailed  from  -  7“  56'  S. 

Latitude  in  by  observation  12  3  S. 


Diflerence  of  latitude  -  4  7=247. 

By  Construction. 

Draw  the  portion  of  the  meridian  AB  (fig.  7.)  equal  pij-  -j, 
to  the  diflerence  of  latitude  247  miles ;  from  B  draw 
BC  perpendicular  to  AB,  and  equal  to  the  given  de¬ 
parture  132  miles,  and  join  AC  :  then  with  the  chord 
of  60°  describe  an  arch  from  the  centre  A  j  and  the 
portion  m  n  of  this  arch  being  applied  to  the  line  of 
chords,  will  measure  about  28°  ;  and  the  distance  AC, 
measured  on  the  line  ol  equal  parts,  will  be  280  miles. 

By  Calculation. 

To  find  the  course. 

As  the  diflerence  of  latitude  -  247  2.39270 

Is  to  the  departure  -  -  132  2.12057 

so  is  radius  -  -  -  lo.cocco 


to  the  tangent  of  the  course  28®  7' 

To  find  the  distance. 

As  radius  ... 

is  to  the  secant  of  the  course  28°  7' 
so  is  the  diflerence  of  latitude  247 


9.72787 

10.00000 

10.05454 

2.39270 


to  the  distance 


280  -  2.44724 


By  Inspection. 

Seek  In  the  table  till  the  given  difl'erence  of  latitude 
and  departure,  or  the  nearest  thereto,  are  found  toge¬ 
ther  ill  their  respective  columns,  which  will  he  under 
28°,  the  required  course  j  and  the  distance  answering 
thereto  is  280  miles. 


to  the  sine  of  the  course  46®  57' 

To  find  the  dllTcrcmce  of  latitude. 
As  radius  ... 

is  to  the  cosine  ofthe  course  46°  57' 
so  is  the  distance  -  260 


9.86378 

10.00000 

9.83419 

2.41497 


to  the  difference  of  latitude  177.5  "  2.24916 

By  Inspection. 

Seek  in  the  traverse  table  until  the  nearest  to  the  gi¬ 
ven  departare  is  found  in  the  same  line  with  the  given 
distance  260.  I  his  is  found  to  be  in  the  page  marked 
47®  at  the  bottom,  which  is  the  course  j  and  the  corre¬ 
sponding  difference  of  latitude  is  177.2. 

Voi..  XIV.  Part  II. 


By  Gunter's  Scale. 

The  extent  from  the  given  difference  of  latitude  247 
to  the  departure  132  on  the  line  of  numbers,  will  reach 
from  45®  to  28®,  the  course  on  the  line  of  tangents  j 
and  the  extent  from  62®,  the  complement  of  the  course, 
to  90°  on  sines,  will  reach  from  the  difl'erence  of  lati¬ 
tude  247,  to  the  distance  280  on  numbers. 

Chap.  III.  Of  Traverse  Sailing. 

If  a  ship  sail  upon  two  or  more  courses  in  a  given 
time,  the  irregular  track  she  describes  is  called  a  tra¬ 
verse  ;  and  to  resolve  a  traverse,  is  the  method  of  redu¬ 
cing  these  several  courses,  and  the  distances  run,  iu- 

4  O  to 
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Traverse  to  a  single  coursb  and  distance.  The  method  chiefly  used 
Sailing,  for  this  purpose  at  sea  is  by  inspection,  which  shall 
-  '  therefore  be  principally  adhered  to  j  and  is  as  follows. 

Make  a  table  of  a  breadth  and  depth  sufficient  to 
contain  the  several  courses,  &c.  This  table  is  to  be 
divided  into  six  columns  :  the  courses  are  to  be  put  in 
the  first,  and  the  corresponding  distances  in  the  second 
column  •,  the  third  and  fourth  columns  are  to  contain 
the  differences  of  latitude,  and  the  two  last  the  depar¬ 
tures. 

Now,  the  several  courses  and  their  corresponding 
distances  being  properly  arranged  in  the  table,  find 
the  difference  of  latitude  and  departure  answering  to 
each  in  the  traverse  table  j  remembering  that  the  dif¬ 
ference  of  latitude  is  to  be  put  in  a  nortli  or  south  co¬ 
lumn,  according  as  the  course  is  in  the  northern  or 
southern  hemisphere  •,  and  that  the  departure  is  to  be 
put  ill  an  east  column  if  the  course  is  easterly,  but  in'  a 
w'est  column  if  the  course  is  westerly  ;  Observing  also, 
that  the  departure  is  less  than  the  difference  of  latitude 
when  the  course  is  less  than  4  points  or  45° ;  otherwise 
greater. 

Add  up  the  columns  of  northing,  southing,  easting, 
ami  westing,  and  set  down  the  sum  of  each  at  its  bot¬ 
tom  ;  then  the  difference  between  the  sums  of  the  north 
and  south  columns  will  be  the  difference  of  latitude 
made  good,  of  the  same  name  with  the  greater  ;  and 
the  difference  between  the  sums  of  the  east  and  west 
columns,  is  the  departure  made  good,  of  the  same  name 
with  the  greater  sum. 

Now,  seek  in  the  traverse  table,  till  a  difference  of 
latitude  and  departure  are  found  to  agree  as  nearly  as 
possible  with  those  above  ;  then  the  distance  will  be 
found  on  the  same  line,  and  the  course  at  the  top  or 
bottom  of  the  page,  according  as  the  difference  of  lati¬ 
tude  is  greater  or  less  than  the  departure. 

In  order  to  resolve  a  traverse  by  construction,  de¬ 
scribe  a  circle  with  the  chord  of  60°,  in  which  draw 
two  diameters  at  right  angles  to  each  other,  at  whose 
extremities  are  to  be  marked  the  initials  of  the  cardinal 
points,  north  being  uppermost. 

Lay  oft  each  course  on  the  circumference,  reckoned 
from  its  proper  meridian  ;  and  from  the  centre  to  each 
point  draw  lines,  which  arc  to  be  marked  with  the  pro¬ 
per  number  of  the  course. 

On  the  first  radius  lay  off  the  first  distance  from  the 
centre  j  and  through  its  extremity,  and  parallel  to  the 
second  radius,  draw  the  second  distance  of- its  proper 
length  ;  through  the  extremity  of  the  second  distance, 
and  parallel  to  the  third  radius,  draw  the  third  distance 
of  its  proper  length  j  and  thus  proceed  until  all  the  di¬ 
stances  are  drawn, 

A  line  drawn  from  the  extremity  of  the  last  distance 
to  the  centre  of  the  circle  will  represent  the  distance 
made  good :  and  a  line  drawn  from  the  same  point  per¬ 
pendicular  to  the  meridian,  produced,  il  necessary,  will 
represent  the  departure  j  and  the  portion  of  the  meri¬ 
dian  intercepted  between  the  centre  and  departure,  will 
be  the  difference  of  latitude  made  good.. 

Examples. 

I.  A  .ship  from  Fyal,  in  lat.  38°  32'  N,  sailed  as  fol¬ 
lows  :  _ESE  163  miles,  SW4  W  no  miles,  SE  |  S 
180  miles,  and  N  by  E  68  miles.  Required  the  lati¬ 
tude  come  to,  the  course,  and  distance  made  good  ? 


Traverse 

Sailing. 


J3y  Construction. 

M  itii  the  chord  of  60°  describe  the  circle  NE,  S\V 
(fig.  8.),  the  centre  of  wliich  represents  the  place  the  Fig.  3. 
ship  sailed  from  :  draw  two  diameters  NS,  EW  at  right 
angles  to  each  otlier  \  the  one  representing  the  meri¬ 
dian,  and  the  other  the  parallel  of  latitude  of  the  place 
sailed  from.  Take  eacli  course  from  the  line  of  rhumhs, 
lay  it  ofl’  on  the  circumference  from  its  proper  meri¬ 
dian,  and  number  it  in  order  i,  2,  3,  4.  Upon  the 
first  rhumh  Ci,  lay  off  the  first  distance  163  miles  from 
C  to  A  j  throiigli  it  draw  the  second  distance  AB  pa¬ 
rallel  to  C2,  and  equal  to  no  miles  j  through  B  draw 
BD  equal  to  180  miles,  and  parallel  to  C3  ;  and  draw 
DE  parallel  to  C4,  and  equal  to  68  miles.  Now  CE 
being  joined,  will  represent  the  distance  made  good  ; 
which  applied  to  the  scale  Avill  measure  281  miles. 

Tlie  arch  S  w,  which  represents  the  course,  being  mea¬ 
sured  on  the  line  of  chords,  will  he  found  equal  to  4i-5-“. 

From  E  draw  EE  perpendicular  to  CS  produced  ; 
then  CF  will  be  the  difl'erence  of  latitude,  and  FE  the 
departure  made  good  j  whicii  applied  to  the  scale  will  be 
found  to  measure  210  and  186  miles  respectively. 

As  the  method  by  construction  is  scai  cely  ever  prac¬ 
tised  at  sea,  it,  thei-efore,  seems  unnecessary  to  apply  It 
to  the  solution  of  the  following  examples. 

II.  A  ship  from  latitude  1°  38'  S.  sailed  as  under.  • 
Required  her  present  latitude,  course,  and  distance 
made  good  i 


By  Inspection. 


Covuse. 

Dist, 

Diff.  of  kalitude. 

Departure. 

N 

S 

E 

W 
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_ 
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56 
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— 
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62 

— 
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85 
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— 
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- 
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L. 
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Traverse  HI-  Yesterday  at  noon  we  were  in  latitude  13”  12' 
Sailing.  N,  and  since  tlien  have  run  as  follows:  SSE  36  miles, 
'  *  S  12  miles,  NW  -§•  ^V  28  miles,  30  miles,  SW  42 

miles,  3p  miles,  and  N  20  miles.  Required  our 

present  latitude,  departure,  and  direct  course  and  di¬ 
stance  ? 


Courses. 

Disf. 

Diff.  of  Latitude. 

Departure, 

N 

S 

E 

W 

SSE 
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29.7 

WZ.N 

39 
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23 
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— 

— 
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S  74°  W 
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1  esterday’s 

latitude 

-  1 

3  1 2  N 
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12  42 

N 

IV.  The  course  per  compass  from  Greigsness  (fi)  to 
the  May  is  SW-J  S,  distance  58^  miles  ;  from  the  May 
to  the  Staples  SiE  |  E,  44  miles  j  and  from  the  Sta¬ 
ples  to  Flamhorough  Head  SiE,  no  miles.  Required 
the  course  per  compass,  and  distance  from  Greigsness 
to  Flamhorough  Head  ? 


Courses. 

Dist 

Diff.  of  Latitude. 

Departure. 

N 

S 

E 

W 

sw^s 

SiE;J:E 

SAE 

58 

44 

no 

— 

43-0 

41.4 

107.9 

14.8 

21-5 

38-9 

192.3 

36-3 

389 

36-3 

Hence  the  course  per  compass 
S  and  distance  1924 

2.6 

Is  nearly 
miles. 

Cn.4P.  IV.  Of  Parallel  Sailing. 

The  figure  of  the  earth  is  spherical,  and  the  meri¬ 
dians  gradually  approach  each  otiicr,  and  meet  at  the 
poles.  The  difl'ercnce  of  longitude  between  any  two 
places  is  tlie  angle  at  the  pole  contained  between  the 
meridians  of  those  plaecs  j  or  it  is  the  arch  of  the 
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equator  Intercepted  between  the  meridians  of  the  glv  eii  Parallel 
places  j  and  the  meridian  dlstance  between  tivo  places  Sailing, 
in  the  same  parallel,  is  the  arch  thereof  contained ^ 
between  their  meridians.  It  hence  follows,  that  the 
meridian  distance,  answering  to  the  same  diflerence  of 
longitude,  will  be  variable  with  the  latitude  of  the 
parallel  upon  which  it  is  reckoned  j  and  the  same 
diil’erence  of  longitude  will  not  answer  to  a  given 
meridian  distance  when  reckoned  u^ion  diflerent  pa¬ 
rallels. 

Parallel  sailing  is,  therefore,  the  method  of  finding 
the  distance  between  two  places  lying  In  the  same  pa¬ 
rallel  whose  longitudes  are  known ;  or,  to  find  the  dif¬ 
ference  of  longitude  answering  to  a  given  distance,  run 
in  an  east  or  west  direction.  This  sailing  is  particular¬ 
ly  useful  in  making  low  or  small  islands. 

In  order  to  illustrate  the  principles  of  parallel  sall- 
ing,  let  CARP  (fig.  p.)  represent  a  section  of  one^'S  h 
fourth  part  of  the  earth,  the  arch  ARP  being  part 
of  a  meridian  ;  CA  the  equatorial,  and  CP  the  polar 
semi-axis.  AJso  let  R  be  the  situation  of  any  given 
place  on  the  earth  ;  and  join  RC,  which  will  be  equal 
to  CA  or  CP  (c).  The'  arch  AR,  or  angle  ACR,  is 
the  measure  of  the  latitude  of  the  place  R;  and  the 
arch  RP,  or  angle  RCP,  is  that  of  its  complement. 

If  RD  be  drawn  from  R  perpendicular  to  CP,  it  will 
represent  the  cosine  of  latitude  to  the  radius  RC  or 
CA. 

Now  since  circles  and  similar  portions  of  circles  are 
in  the  direct  ratio  of  their  radii  5  therefore, 

As  radius 

Is  to  the  cosine  of  latitude  j 

So  is  any  given  portion  of  the  equator 

To  a  similar  portion  of  the  given  parallel. 

Rut  the  difference  of  longitude  is  an  arch  of  tire 
equator;  and  the  distance  between  any  two  places  un¬ 
der  the  same  parallel,  is  a  similar  portion  of  that  pa¬ 
rallel. 

Hence  R  :  cosine  latitude  Diff.  longitude  :  Distance. 

-\nd  by  inversion, 

Cosine  latitude  :  R  ::  Distance  :  Diff.  of  longitude. 

Also, 

Diff.  of  longitude  :  Distance  ::  R  :  cos.  latitude. 

Prob.  I.  Given  the  latitude  of  a  parallel,  and  tlie 
number  of  miles  contained  in  a  portion  of  the  equator, 
to  find  the  miles  contained  in  a  similar  portion  of  that 
paial  lei. 

Ex.  I.  Required  the  number  of  miles  contained  In  a 
degree  of  longitude  in  latitude  55®  58'? 

By  Co?/strnc(ion. 

Draw  the  Indefinite  right  line  AB  (fig.  10.);  makel'is.  le, 
lire  angle  RAC  equal  to  the  given  latitude  53°  38', 
and  AC  equal  to  tlie  number  of  miles  contained  in  a 
degree  of  longitude  at  the  equator,  namely  60  :  from 
C  draw  CR  perpendicular  to  AR;  and  AR  being 
measured  on  the  line  of  equal  parts,  will  be  found  equal 
to  33.3,  the  miles  required. 

4  O  2  By 


(b)  Grei.^ncss  is  about  miles  distant  from  Aberdeen,  in  nearly  a  SEAE^E  direction. 

(c)  1  his  i.s  not  strictly  true,  as  the  figure  of  the  earth  is  that  of  an  oblate  spheroid  ;  and  therefore  the  radius 
of  curvature  is  variable  with  the  latitude.  'I’lie  difference  between  CA  and  tP,  according  to  liir  Isaac  New  ton  • 
ny|)0llicsis,  IS  about  1 7  miles. 
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Parallel  Calculation. 

Sailing.  As  radius  ...  lO.OOOOO 

is  to  the  cosine  of  latitude,  -  55®  58'  9.74794 

so  is  miles  in  a  deg.  of  long,  at  eq.  60  1.77815 

to  the  miles  in  a  deg.  in  the  given  par.  33.58  1.52609 
By  Inspection. 

To  56°,  the  nearest  degree  to  the  given  latitude, 
and  distance  60  miles,  the  corresponding  difference  of 
latitude  is  33.6,  which  is  the  miles  required. 

By  Gunter's  Scale. 

The  extent  from  90°  to  34°,  the  complement  of  the 
given  latitude  on  the  line  of  sines,  will  reach  from  60 
to  33.6  on  the  line  of  numbers. 

There  are  two  lines  on  the  other  side  of  the  scale, 
with  respect  to  Gunter’s  line,  adapted  to  this  parti- 
cular  purpose  5  one  of  which  is  entitled  chords,  and 
contains  the  several  degrees  of  latitude  :  The  other, 
marked  M.  L.  signifying  miles  of  longitude,  is  the  line 
of  longitudes,  and  shows  the  number  of  miles  in  a  degree 
of  longitude  in  each  parallel.  The  use  of  these  lines  is 
therefore  obvious. 

Bx.  2.  Required  the  distance  between  Trcguler  in 
France,  in  longitude  3°  I4'  W,  and  Gaspey  Bay,  in 
longitude  64°  27'  W,  the  common  latitude  being  48“ 
47'  N  ? 

Longitude  Treguier  •  3°  14^  W 

Longitude  Gaspey  Bay  64  27  AV 
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between  the  given  latitude  and  that  used,  be  applied  to  Parallel 
the  above,  the  same  result  with  that  found  by  calcula-  Sailing, 
tion  will  be  obtained. 

By  Gunter's  Scale. 

The  extent  from  47°  8',  the  complement  of  latitude 
to  60°  on  the  line  of  sines,  being  laid  the  same  way  from 
the  distance  342,  will  reach  to  the  difi'erence  of  lon¬ 
gitude  4664-  on  the  line  of  numbers. 

Longitude  Cape  Fiuisterre  .  9°  *  7'  W 

Difference  of  longitude  -  7  47  AA”" 

Longitude  come  to  .  .  1 7  4  AA’’ 

Pros.  III.  Given  the  number  of  miles  contained  in 
any  portion  of  the  equator,  and  the  miles  in  a  similar 
portion  of  a  parallel  j  to  find  the  latitude  of  that  pa¬ 
rallel.  ^ 

Example.  A  ship  sailed  due  cast  358  miles,  and  was 
found  by  obsciwation  to  have  cliflered  her  longitude  8® 

42'.  Required  the  latitude  of  the  parallel  ? 

By  Constrttction . 

Make  the  line  AB  (fig.  12.)  equal  to  the  given  di- pig.. 
stance  ;  to  which  let  BC  be  drawn  perpendicular,  with 
an  extent  equal  to  522',  the  difference  of  longitude  j 
describe  an  arch  from  the  centre  A,  cutting  BC  in  C  j 
then  the  angle  BAC  being  measured  by  means  of  the 
line  of  chords,  Avill  be  found  equal  to  46®.^,  the  re¬ 
quired  latitude. 


Difference  of  longitude  61  ^3— 3673' 
As  radius  ... 

is  to  the  cosine  of  latitude,  48®  47' 

30  is  the  difference  of  longitude  3673 


10.00000 

9.81882 

3.56502 


By  Calculation. 

As  the  distance 

is  to  the  difference  of  longitude, 
so  is  radius 


358 

522 


2-55388 

2.71767 

10.00000 


to  the  distance 


2420  -  3-38384 


rig.  ir. 


Pros.  II.  Given  the  number  of  miles  contained  In  a 
portion  of  a  known  parallel,  to  find  the  number  of 
miles  in  a  similar  portion  of  the  equator. 

Example.  A  ship  from  Cape  Fiuisterre,  In  latitude 
42°  52'  N,  and  longitude  9°  17'  AA’,  sailed  due  west 
342  miles.  Required  the  longitude  come  to  ? 


By  Construction. 

Draw  the  straight  line  AB  (fig.  n.)  equal  to  the 
given  distance  342  miles,  and  make  the  angle  BAC 
equal  to  42°  52',  the  given  latitude  :  from  B  draw  BC 
perpendicular  to  AB,  meeting  AC  in  C  j  then  AC 
applied  to  the  scale  will  measure  4664,  the  difi’erence 
of  longitude  required. 


By  Calculation. 

As  radius  ... 

is  to  the  secant  of  latitude,  42°  52' 
so  is  the  distance  -  342 


to  the  difference  of  longitude  466.6 

By  Inspection. 

The  nearest  degree  to  the  given  latitude  is  43° : 
under  which,  and  opposite  to  1 7 1 ,  half  the  given  di¬ 
stance  in  a  latitude  column,  is  234,  in  a  distance  co¬ 
lumn,  which  doubled  gives  468,  the  difference  of  Ion- 
jitude. 

If  the  proportional  part  answering  to  the  difference 


10.00000 

10.13493 

2-53403 


2.66896 


to  the  secant  of  the  latitude,  46°42'  10.16379 

By  Inspection. 

As  the  difference  of  longitude  and  distance  exceed 
the  limits  of  the  table,  let  therefore  the  half  of  each 
be  taken  j  these  are  261  and  179  respectively.  Now, 
by  entering  the  table  with  these  quantities,  the  lati¬ 
tude  will  be  found  to  be  between  46  and  47  degrees. 
Therefore,  to  latitude  46°,  and  distance  261  miles,  tha 
corresponding  difference  of  latitude  is  l8i'.3,  which 
exceeds  the  hall  of  the  given  distance  by  2'.3.  Again, 
to  latitude  47°,  and  distance  261,  the  difi'erence  of  lati¬ 
tude  is  170.0,  being  I'.o  less  than  the  half  of  that 
given  :  therefore  the  change  of  distance  answering  to  a 
change  of  1°  of  latitude  is  3'.3. 

Now,  as  3'.3  :  2'.3  ::  1°  :  42'. 

Hence  the  latitude  required  is  46°  42'. 

By  Gunte?-'s  Scale- 

The  extent  from  522  to  358  on  tlie  line  of  num¬ 
bers,  will  reach  from  90°  to  about  43°.^,  the  comple¬ 
ment  of  which  461  is  the  latitude  required. 

Prob.  IA  .  Given  the  number  of  miles  contained  In 
the  portion  of  a  known  parallel,  to  find  the  length  of  a 
similar  portion  of  another  known  parallel. 

Example.  From  two  ports  in  latitude  33°  58' N, 
distance  348  miles,  tw’o  ships  sail  directly  north  till  they 
are  in  latitude  48“  23'  N.  Required  their  distance  ? 

By  Construction. 

Draw  the  line  C  B,  CE  (fig.  13.),  making  angles  rig  13. 

with 
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Parallel  CP  equal  ta  the  complements  of  the  given  lati- 

Sailin^.  tudes,  namely,  56°  2'  and  41°  respectively  :  make 
BD  equal  to  the  given  distance  348  miles,  and  perpen¬ 
dicular  to  CP  j  now  from  the  centre  C,  with  the  radius 
CB,  describe  an  arch  intersecting  CE  in  E  ;  then  EF 
drawn  from  the  point  E,  perpendicular  to  CP,  will  re¬ 
present  the  distance  required  ;  which  being  applied  to 
the  scale,  will  measure  2^8 i  miles. 

By  Calculation. 

As  the  cosine  of  the  latitude  left  33°  58'  9.91874 

is  to  the  cosine  of  the  lat.  come  to  48  23  9.82226 

so  is  the  given  distance  -  348  2.54  r 58 

to  the  distance  required  -  278.6  2.44510 

By  Inspection. 

Under  34°,  and  opposite  to  174,  half  the  given  dis¬ 
tance  in  a  latitude  column  is  2ro  in  a  distance  column  j 
being  half  the  difl'erence  of  longitude  answering  thereto. 
Now,  find  the  dill'erence  of  latitude  to  distance  210 
niiles  over  48°  of  latitude,  which  is  140^5  j  from  which 
I'.i  (the  proportional  part  answering  to  23  minutes  of 
latitude)  being  subtracted,  gives  139^4  which  doubled 
is  278'. 8,  the  distance  required. 

By  Gunter's  Scale. 

The  extent  from  56°  2',  the  complement  of  the  la¬ 
titude  left,  to  41°  37',  the  complement  of  that  come 
to,  o'n  the  line  of  sines,  being  laid  the  same  way  from 
348,  will  reach  to  2784,  the  distance  sought  on  the  line 
of  numbers. 

Pros.  \.  Given  a  certain  portion  of  a  known  pa¬ 
rallel,  together  'with  a  similar  portion  of  an  unknown 
parallel  j  to  find  the  latitude  of  that  parallel. 

Example,  Two  ships.  In  latitude  56°  o'  N,  distant 
t8o  miles,  sail  due  south;  and  having  come  to  the  same 
jjarallel,  are  now  232  miles  distant.  The  latitude  of 
that  parallel  is  required  ? 

By  Construction. 

?ig.  14.  Make  DB  (fig.  14.)  equal  to  the  first  distance  180 
miles,  DM  equal  to  the  second  232,  and  the  angle 
DBC  equal  to  the  given  latitude  56° ;  from  the  centre 
C,  with  the  radius  CB,  describe  the  arch  BE  ;  and 
through  M  draw  ME  parallel  to  CD,  intersecting  the 
arch  BE  in  E  ;  join  EC  and  draw  EF  perpendicular 
to  CD  :  then  the  angle  I'EC  will  be  the  latitude  re¬ 
quired  ;  which  being  measured,  will  he  found  equal  to 
43“  53'- 

By  Calculation. 

As  the  distance  on  the  known  parallel  180  2.25527 

is  to  the  distance  on  that  required  232  2.36549 

so  is  the  cosine  of  the  latitude  left  56°  o'  9.74756 

to  the  cosine  of  the  latitude  come  to  43  53  9.85778 

By  Inspection. 

To  latitude  56°,  and  half  the  first  distance  90  in  a 
latitude  column,  the  corresponding  distance  is  161, 
which  is  halt  the  dill'erence  of  longitude.  Now  161, 
and  116,  half  the  second  distance,  arc  found  to  agree 
between  43  and  44  degrees;  therefore,  to  latitude 
43°  and  distance  161,  the  corresponding  difference  of 
latitude  is  ii7'.7;  the  e.xcess  of  which  above  116'  is 
i'.7  ;  and  to  kititude  44®,  and  distance  161,  the  differ- 
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ence  of  latitude  Is  ii5'.8  :  hence  117.7— 115. 8=ri'.9,  Middle 
the  change  answering  to  a  difference  of  1°  of  latitude.  Latitude 
Therefore,  1'.^  :  1'.^  ::  1“  ;  53'  Sailing.  ^ 

Hence,  the  latitude  is  43°  53'.  *  * 

By  Gunter's  Scale. 

The  extent  from  180  to  232  on  the  line  of  num¬ 
bers,  being  laid  in  the  same  direction  on  the  line  of. 
sines,  from  34°,  the  complement  of  the  latitude  sailed 
from,  will  reach  to  46^*  7',  the  complement  of  the  lati¬ 
tude  come  to. 

Chap.  V.  Of  Middle  Latitude  Sailing. 

The  earth  Is  a  sphere,  and  the  meridians  meet  at  the 
poles  ;  and  since  a  rhumb-line  makes  equal  angles  with 
every  meridian,  the  line  a  ship  describes  is,  therefore, 
that  kind  of  a  curve  called  a  spiral. 

Let  AB  (fig.  15.)  be  any  given  distance  sailed  uponpig,  15. 
an  oblique  rhumb,  PBN,  PAM  the  extreme  meri-' 
dians,  MN  a  portion  of  the  equator,  and  PCK,  PEL 
two  meridians  intersecting  tl»e  distance  AB  in  the 
points  CE  infinitely  near  each  other.  If  the  arches 
BS,  CD,  and  AK,  be  descj  ibed  parallel  to  the  equator, 
it  is  hence  evident,  that  AS  is  the  difference  of  lati¬ 
tude,  and  the  arch  MN  of  the  equator,  the  difference 
of  longitude,  answering  to  the  given  distance  AB  and 
course  PAB. 

Now,  since  CE  represents  a  very  small  portion  of 
the  distance  AB,  DE  will  be  the  correspondent  por¬ 
tion  of  a  meridian  :  hence  the  triangle  EDC  may  be 
considered  as  rectilineal.  If  the  distance  be  supposed 
to  be  divided  into  an  infinite  number  of  parts,  each' 
equal  to  CE,  and  upon  these,  triangles  be  constructed 
whose  sides  are  portions  of  a  meridian  and  parallel,  it  is 
evident  these  triangles  will  be  equal  and  similar ;  for, 
besides  the  right  angle,  and  hypothenuse  which  is  the 
same  in  each,  the  course  or  angle  CED  is  also  the 
same.  Hence,  by  the  i2tJi  of  V.  Euc.  the  sum  of  all 
the  hypothenuses  CE,  or  the  distance  AB,  is  to  the 
sum  of  all  the  sides  DE,  or  the  difference  of  latitude 
AS,  as  one  of  the  hypothenuses  CE  is  to  the  corre¬ 
sponding  side  DE.  Now,  let  the  triangle  GIH  (fig. rig.  ic. 
16.)  be  constructed  similar  to  the  triangle  CDE,  hav¬ 
ing  the  angle  G  equal  to  the  course  :  then  as  GH  .' 

GI  CE  :  DC  ::  AB  ;  AS. 

Hence,  if  GH  be  made  equal  to  the  given  distance^ 

AB,  then  GI  will  be  the  corresponding  difference  of 
latitude. 

In  like  manner,  the  .sum  of  all  the  hypothenuses  CE, 
or  the  distance  AB,  is  to  the  sum  of  all  the  sides  CD, 
as  CE  is  to  CD,  or  as  GH  to  HI,  because  of  thosimi-f 
lar  triangles. 

The  several  parts  of  the  same  rectilineal  triangle  will, 
therefore,  represent  the  course,  distance,  difference  of 
latitude,  and  departure. 

Although  the  p.arts  HG,  GI,  and  angle  G  of  the 
rectilineal  triangle  GIH,  are  equal  to  the  correspond¬ 
ing  parts  AH,  AS,  and  angle  A,  of  the  triangle  ASIi 
upon  the  surface  of  the  sphere  ;  yet  HI  is  not  equal  to 
BS,  for  HI  Is  the  sum  of  all  the  aics  CD;  but  CD  is 
greater  than  OQ,  and  less  than  ZX  :  therefore  HI  is 
greater  than  BS,  and  less  than  AK.  Hence  the  dlf- 
lererce  of  longitude  MN  cannot  be  Inferred  from  the 
departure  reckoned  either  upon  the  parallel  sailed  from, 
or  on  that  come  to,  but  on  some  intcrnicdiatc  parallel 

TV, 


662 


N  A  V  I  G  A  1'  I  O  N. 


Practice 


Middle  TV,  sucli  that  the  arch  TV  is  exactly  equal  to  the  cle- 
Latitude  parture  :  and  in  this  case,  the  diflerence  of  longitude 
,  ^  easily  obtained.  For  TV  is  to  MN  as  the' 

sine  PT  to  the  sine  PM  ;  that  is,  as  the  cosine  of  lati¬ 
tude  is  to  the  radius. 

The  latitude  of  the  parallel  TV  is  not,  hott'ever, 
easily  determined  with  accuracy  ;  various  methods  have, 
therefore,  been  taken  in  order  to  obtain  it  nearly,  with 
as  little  trouble  as  possible :  first,  by  taking  the  arith¬ 
metical  mean  of  the  tw'o  latitudes  for  that  of  the 
mean  parallel ;  secondly,  by  using  the  arithmetical 
mean  of  the  cosines  of  the  latitudes  :  thirdly,  by  using 
the  geometrical  mean  of  the  cosines  of  the  latitudes : 
and  lastly,  by  employing  the  parallel  deduced  from 
the  mean  of  the  meridional  parts  of  the  tw'o  latitudes. 
The  first  of  these  methods  is  that  which  is  generally 
used. 

In  order  to  illustrate  the  computations  in  middle 
■Wig,  17.  latitude  sailing,  let  the  triangle  ABC  (fig.  1 7.)  re¬ 
present  a  figure  in  plane  sailing,  ■^’herein  AB  is  the 
difference  of  latitude,  AC  the  distance,  BC  the  de¬ 
parture,  and  the  angle  BAC  the  course.  Also,  let 
the  triangle  DBC  be  a  figure  in  parallel  sailing,  in, 
which  DC  is  the  difference  of  longitude,  BC  the  me- 
rridlan  distance,  and  the  angle  DCB  the  middle  lati¬ 
tude.  In  these  triangles  there  is,  therefore,  one  side 
BC  common  to  both  ;  and  that  triangle  is  to  be  ly’st 
resolved  in  wdiich  two  parts  are  given,  and  then  the 
unknotvn  parts  of  the  other  triangle  will  be  easily  ob¬ 
tained. 


Prob.  I.  Given  the  latitudes  and  longitudes  of  two 
places,  to  find  the  course  and  distance  between  them. 

Example.  Required  the  course  and  distance  from 
the  island  of  May,  in  latitude  56®  12'  N,  and  longitude 
2°  37'  W',  to  the  Naze  of  Norway,  in  latitude  57°  50' 
N,  and  longitude  7°  27'  E  ? 

Latitude  isle  of  May  -  56°I2'N  -  56°  12' 
Latitude  Naze  of  Norway  37  50  N  -  37  30 

Difference  of  latitude  -  1  38=98'  -  I14  2 

Middle  latitude 
Longitude  Isle  of  May 
Longitude  Naze  of  Norway 


57 


37W 

27  E 


chords,  will  be  found  equal  to  73°  ^24',  the  required  Middle 
course. 

Ey  Calailation. 

To  find  the  course  (d). 

As  the  difference  of  latitude  -  98' 

is  to  the  difference  of  longitude  604 
so  is  the  cosine  of  middle  latitude  37°  i' 

to  the  tangent  of  the  cosine  -  73  24 

To  find  the  distance. 

As  radius  -  -  -  - 

is  to  the  secant  of  the  course  73®  24' 
so  is  the  difference  of  latitude  98' 

to  the  distance  -  -  343 

By  Inxpecti07i. 

To  middle  latitude  37°,  and  151  one-fourth  of  the 
difference  of  longitude  in  a  distance  column,  the  corre¬ 
sponding  difference  of  latitude  is  82.2. 

.  Now  24.3,  one  fourth  of  the  difference  of  latitude, 
and  82.2,  taken  in  a  departure  column,  are  found  to 
agree  nearest  in  table  marked  6^  points  at  the  bottom, 
which  is  the  course ;  and  the  corresponding  distance 
Sj;!  multiplied  by  4  gives  343  miles,  tlie  distance  re¬ 
quired. 

By  Gimter's  Scale. 

The  extent  from  98  the  difference  of  latitude,  to 
604  the  difference  of  longitude  on  numbers,  being  laid 
the  same  way  from  33°,  the  complement  of  the  middle 
latitude  on  sines,  will  reach  to  a  certain  point  beyond 
the  termination  of  the  line  on  the  scale.  Now  the 
extent  between  this  point  and  90®  on  sines,  will  reach 
from  43®  to  73°  24',  the  course  on  the  line  of  tangents. 

And  tlie  extent  from  73°  24'  the  course,  to  33®  the 
complement  of  the  middle  latitude  on  the  line  of  sines, 
being  laid  the  same  way  from  604  the  difference  of 
longitude,  will  reach  to  343  the  distance  on  the  line  of 
numbers. 

Tlie  true  course,  therefore,  from  the  Island  of  May 
to  the  Naze  of  Norway  is  N  73®  24'  E,  ENE^E 
nearly  ;  but  as  the  variation  at  the  May  is  2^  points 
west,  therefore,  the  course  per  compass  from  the  May  is 


Lialitude 

Sailing 


I.QQI23 

2.78104 

9-73591 


10.32372 


10.00000 

10.54411 

1.99123 


2-53534 


Difference  of  longitude  -  10  4'=6o4' 

By  Construction. 

Draw  the  right  line  AD  (fig.  18.)  to  represent  the 
meridian  of  the  May ;  with  the  chord  of  60°  describe 
the  arch  mn,  upon  which  lay  off  the  chord  of  32°  39, 
the  complement  of  the  middle  latitude  from  mton-. 
from  D  through  n  draw  the  line  DC  equal  to  604',  tlie 
difference  of  longitude,  and  from  C  draw  CB  perpen¬ 
dicular  to  AD  1  make  BA  equal  to  9^^j  the  difference 
of  latitude,  and  join  AC  j  which  applied  to  the  scale 
'will  measure  343  miles,  the  distance  sought :  and  the 
angle  A  being  measured  by  means  of  the  line  of 


Prob.  II.  Given  one  latitude,  course,  and  distance 
sailed,  to  find  the  other  latitude  and  difference  of  lon¬ 
gitude. 

Example.  A  ship  from  Brest,  in  latitude  48°  23' N, 
and  longitude  4°  30'  M',  sailed  SMAW  238 miles.  Re¬ 
quired  the  latitude  and  longitude  come  to  i 

By  Construction. 

With  the  course  and  distance  construct  the  triangle 
ABC  (fig.  17.),  and  the  difference  of  latitude  AB  j-jg.,  jy, 
being  measured,  will  be  found  equal  to  142  miles: 
hence  the  latitude  come  to  is  46®  i'  N,  and  the  middle 
latitude  47®  12'.  Now  make  the  angle  DCB  equal 
•  ,  to 


(d)  For  R.  :  cosine  mid.  lat.  ::  Diff.  of  long.  :  Departure  5 
And  diff.  of  lat.  :  Dep.  ::  R.  :  Tangent  course. 

Hence  diff,  ot  lat.  :  cosine  mid,  lat.  diff’.  of  long.  :  tang,  course  j 
Or  diff.  of  lato  :  diff.  of  long.  cosine  mid,  lat.  :  tang,  course. 
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Middle 

Latitude 

SailiniC' 


to  47°  12' 


difference  of  longitude 

)°  1 1'  W. 


NAVIGATION 

and  DC  being  measured,  will  be  281,  the 
hence  the  longitude  come  to  is 


measured,  will  be  found  equal  to  864  and  558  respec¬ 
tively. 


Bij  Calculation. 

To  find  the  difference  of  latitude. 
As  radius  ... 

is  to  the  cosine  of  the  course, 
so  is  the  distance,  -  238 


41 


to  the  difference  of  latitude  141.8 
Latitude  of  Brest,  48°  23'  N 
Difference  of  lat.  2  22  S 


half 


10.00000 

9-77503 

2-37658 

2.15161 
48°  23' N 
I  II  S 


Lat. 


come  to  46°  i'  N.  Mid.  lat.  47 

To  find  the  difference  of  longitude  (e). 


12 


As  the  cosine  of  Mid.  Lat. 
is  to  the  sine  of  the  course 
so  is  the  distance 

to  the  difference  of  longitude 
Longitude  of  Brc>-t 
Difference  of  longitude 


47  1 2'. 

4I  points 
238 

281.3 


30'W 
41  W 


.1. 

middle 
47° 


Longitude  come  to  -  .  p  iiW. 

By  Inspection. 

To  the  course  4^  points,  and  distance  238  miles, 
the  difference  of  latitude  is  141.8,  and  the  departure 
1 9 1. 1.  Hence  the  latitude  come  to  is  46°  i'  N,  and 
latitude  47°  12'.  Then  to  middle  latitude 
12',  and  departure  191.1  in  a  latitude  column,  the 
corresponding  distance  is  281',  which  is  the  difference 
of  longitude. 

By  Gunter's  Scale. 

The  extent  from  8  points  to  3^  points,  the  com¬ 
plement  of  the  course  on  sine  rhumbs,  being  laid  the 
same  way  from  the  distance  238,  will  reach  to  the  dif¬ 
ference  of  latitude  142  on  the  line  of  numbers  j  and 
the  extent  from  42°  48'  the  complement  of  the  middle 
latitude,  to  53°  26',  the  course  011  the  line  of  sines,  will 
reach  from  the  distance  238  to  the  difference  of  longi¬ 
tude  281  on  numbers. 

Prob.  Tir.  c  Iven  both  latitudes  and  course,  requir¬ 
ed  the  distance  and  difference  of  longitude  ? 

Example.  A  ship  from  St  Antonio,  in  latitude 
N,  and  longitude  24°  25'  W,  sailed  NW  ^  N, 
till  by  observation  her  latitude  is  found  to  be  28°  34'N. 
Peqmred  the  distance  sailed,  and  longitude  come  to  ? 


17°  O' 


Latitude  St  Antonio 
Latitude  by  observation 

Difference  of  lat. 


i7°oN 
2834N 

II  34=69401. 
jMiddle  lat. 


17”  oN 
28  34  N 


45 

22 


34 

47 


By  Construction. 

Construct  the  triangle  ABC  (fig.  19.),  with  the 
given  course  and  difference  of  latitude,  and  make  tlie 
angle  BCD  equal  to  the  middle  latitude.  Now  the 
distance  AC  and  difference  of  longitude  DC  being 


By  Calculation . 

To  find  the  distance. 

As  radius,  -  -  . 

is  to  the  secant  of  the  course  3|-  points 
so  is  the  difference  of  lat.  694 

To  the  distance  -  864 

To  find  the  difference  of  longitude. 
As  the  cosine  of  middle  latitude 
is  to  the  tangent  of  the  course 
so  Is  the  difference  of  latitude 


2  2°’ 47' 


9.96472 
3^  points  9.87020 
2.84136 


9.83215 

9.90483 

2.37658 

2.44926 
4^ 

4 


To  the  difference  of  longitude 
Longitude  of  St  Antonio 
Difference  of  longitude 

Longitwde  come  to 


694 

558.3 


24 

9 


2.74684 
°  2C'W 

18  w 


33  43  W 
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By  Inspection. 

To  course  3I  points,  and  difference  of  latitude  231.3 
pne  third  of  that  given,  the  departure  Is  171.6  and  di¬ 
stance  288,  which  multiplied  by  3  is  864  miles. 

Again  to  the  middle  latitude  22°  47',  or  23°,  and 
departure  271.6  In  a  latitude  column,  the  distance  is 
186,  w'hich  multiplied  by  3  Is  558,  the  difference  of 
longitude. 

By  Gunter's  Scale. 

The  extent  from  4^  points,  the  complement  of  the 
course,  to  8  points  on  the  line  of  sine  rhumbs,  will 
reach  from  the  difference  of  latitude  694  to  the  distance 
864  on  numbers  ;  and  the  extent  from  the  course  36°  34' 
to  67°  13',  the  complement  of  middle  latitude  on  sines, 
will  reach  from  the  distance  864  to  the  difference  of 
longitude  558  on  numbers. 

PnoB.  IV.  Given  one  latitude,  course,  and  departure, 
to  find  the  other  latitude,  distance,  and  difference  of 
longitude. 

Example.  A  ship  from  latitude  26°  30'  N,  and  lon¬ 
gitude  45"  30'  AV,  sailed  NEiN  till  her  departure  is 
216  miles.  Required  the  distance  run,  and  latitude  and 
longitude  come  to  ? 

By  Construction. 

With  the  course  and  departure  construct  the  triancric 
ABC  (fig.  20.),  and  the  distance  and  difference  of  ta-p; 
titude  being  measured,  will  be  found  equal  to  340  and 
263  respectively.  Hence  the  latitude  come  to  is  30°  53', 
and  middle  latitude  28°  42'.  Now  make  the  angle 
BCD  equal  to  the  middle  latitude,  and  the  difference 
of  longitude  DC  applied  to  the  scale  will  me.-isure  246'. 

By  Calculation. 

To  find  the  distance. 


As  the  sine  of  the  course 

is  to  radius 

so  is  the  departure 

37  points 

216 

9-80236 
10  oocoo 

2-33445 

To  the  distance 

340-5 

2.53209 

To 

(e)  Tltis  proportion  is  obvious,  by  considering  the  whole  figure  as  an  oblique-angled  plane  triangle. 


664  N  A  V  I  G 

Middle  To  End  the  difference  of  latitude. 


J^atitude  As  the  tangent  of  the  course  3-|- points  9.^1417 

Sailing.  ^  -g  radius  _  ^  -  lo.ooooo 

so  is  the  departure  -  216  -  2.33445 


to  the  difference  of  lat.  263.2  -  2.42028 

Latitude  sailed  from  26°  30'N  26°  3*^^^ 

DiH'erence  of  latitude  4  23  N  half  2  1 2  N 


A  T  I  O  N.  Frat'tice. 


To  find  the  difference 
As  the  cosine  of  middle  latitude 

of  longitude. 
42®  6' 

9.87039 

Middle 

I.atitudc 

Is  to  the  sine  of  the  course 

53  39 

Q. 888^4 

bailing-. 

so  Is  the  distance 

246 

2.39093 

to  the  difference  of  longitude 
Longitude  Cape  Sable, 
Difference  of  longitude 

256.4 

2.40888 
65°  39'W 
4  16  E 

Latitude  come  to  30  53  N.  ]\Ed.  lat.  28  42 

To  find  the  difi’erence  of  longitude. 


,As  radius 

- 

10.00000 

,is  to  the  secant  of  the  mid.  lat. 

28°  42' 

10,05693 

so  is  the  departure 

216 

2-33445 

to  the  difference  of  longitude 
Longitude  left 

Difl’erence  of  longitude 

246.2 

2.39138 
45°  30'W 
4  6E 

Longitude  come  to 

- 

41  24  w 

Sy  Inspection. 

Under  tlie  course  3^  points,  and  opposite  to  108, 
half  the  departure,  the  distance  is  1 70,  and  difference 
of  latitude  13141  which  doubled,  give  340  and  263 
for  the  distance  and  difference  of  latitude  respectively. 

Again,  to  middle  latitude  28®  42',  and  departure 
108,  the  distance  is  123  j  which  doubled  is  246  the 
difference  of  longitude. 

By  Gunter's  Scale. 

The  extent  from  the  course  34  points,  on  slue 
rhumbs,  to  the  departure  216  on  numbers,  will  reach 
from  8  points  on  sine  rhumbs  to  about  340,  the  distance 
on  numbers  j  and  the  same  extent  will  reach  from  4^ 
points,  the  complement  of  the  course,  to  263,  the  dif¬ 
ference  of  latitude  on  numbers  j  and  the  extent  from 
61°  18'  the  complement  of  the  middle  latitude,  to  90° 
on  sines,  will  reach  from  the  departure  216  to  the  dif¬ 
ference  of  longitude  246  on  numbers. 


Longitude  come  to  -  -  -  61  23  W 

By  Inspection. 

The  distance  246,  and  difference  of  latitude  156,  arc 
found  to  correspond  above  44  points,  and  the  departure 
is  190.1.  Now,  to  the  middle  latitude  42°,  and  de¬ 
parture  1 90. 1  in  a  latitude  column,  the  corresponding 
distance  is  256,  which  is  the  difference  of  longitude  re¬ 
quired. 

By  Gunter's  Scale. 

The  extent  from  246  miles,  the  distance,  to  156,  the 
difference  of  latitude  on  numbers,  will  reach  from  90® 
to  about  39^4»  complement  of  the  course  on  the 
line  of  sines  ;  and  the  extent  from  48°,  the  complement 
of  the  middle  latitude,  to  50°y,  the  course  on  sines, 
will  reach  from  the  distance  246m.  to  the  difference  of 
longitude  256m.  on  numbers. 

Prob.  VI.  'Given  both  latitudes  and  departure ) 
sought  the  course,  distance,  and  difference  of  longi¬ 
tude. 

Example.  A  ship  from  Cape  St  Vincent,  In  latitude 
37°  2'N,  longitude  9°  2'W,  sails  between  the  south  and 
west  j  the  latitude  come  to  is  18°  i6'N,  and  departure 
838  miles.  Required  the  course  anti  distance  run,  and 
longitude  come  to  ? 

Latitude  Cape  St  Vincent,  37°  2'N  37°  2' 

Latitude  come  to  *  18  16N  18  16 


Jig.  21. 


Prob.  V.  Given  both  latitudes  and  distance  j  to  find 
the  course  and  difference  of  longitude. 

Example.  From  Cape  Sable,  In  latitude  43”  24' N, 
and  longitude  65°  39' W,  a  ship  sailed  246  miles  on  a 
direct  course  between  the  south  and  east,  and  is  then 
by  observation  in  latitude  40°  48'N.  Required  the 
course  and  longitude  in  ? 

Latitude  Cape  Sable,  43®  24'N  43°  24'N 

Latitude  by  observation,  40  48  N  40  48  N 

Difference  of  latitude,  2  36=:  156',  sum  24  12 

Middle  latitude  42  6 


DIfl’erenoe  of  latitude  iS  46=2126  sum  55  18 

Middle  latitude  17  39 

By  Construction. 

Make  AB  (fig.  22.)  equal  to  the  difference  of  lati-  pig. 
tude  1126  miles,  and  BC  equal  to  the  departure  838, 
and  join  AC  j  draw  CD  so  as  to  make  an  angle  with 
CB  equal  to  the  middle  latitude  27°  39'.  Then  the 
course  being  measured  on  chords  is  about  36°^,  and 
the  distance  and  difference  of  longitude,  measured  on 
the  line  of  equal  parts,  will  be  found  to  be  1403  and 
94'6  respectively. 


By  Construction. 

Make  AB  (fig.  21.)  equal  to  156  miles;  draw  BC 
perpendicular  to  AB,  and  make  AC  equal  to  246 
miles.  Draw  CD,  making  with  CB  an  angle  of  42° 
6'  the  middle  latitude.  Now  DC  will  be  found  to 
measure  256,  and  the  course  or  angle  A  will  measure 
50°  39'- 

By  Calculation. 

To  find  the  course. 

As  the  distance  -  246  -  2.39093 

is  to  the  difference  of  latitude  156  -  2. 193 12 

so  Is  radius,  -  -  .  10.00000 

to  the  cosine  of  the  course,  50®  39'  9.80219 


By  Calculation. 


To  find  the 

course. 

As  the  ditVerence  of  latitude 

1126 

,3-®5i54 

is  to  the  departure 

■  838 

2.92324 

so  is  radius  .  .  . 

- 

10.00000 

to  the  tangent  of  the  course 

3fi®  39' 

Q.87170 

To  find  the  distance. 

As  radius  ... 

. 

10,00000 

Is  to  the  secant  of  the  course 

36°  39' 

10.09566 

so  is  the  diilerence  of  latitude 

1126 

3-05154 

to  the  distance 

1403 

3.14720 

To 
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To  find  the  difference  of  longitude. 

Latitude 

As  radius  *  -  - 

10.00000 

Sailing. 

is  to  the  secant  of  mid.  lat.  27°  39' 

10.05266 

so  is  the  departure  -  838 

2.92324 

to  the  difference  of  longitude  946 

2.97590 

Longitude  Cape  St  Vincent 

9°  2'W 

Difference  of  longitude 

15  46W 

Longitude  come  to  -  -  - 

24  48W 

By  Inspection. 

One  tenth  of  the  difl’erence  of  latitude  Ii2.6  and 
of  the  departure  83.8,  arc  found  to  agree  under  3  J 
points,  and  the  corresponding  distance  is  140,  which 
multiplied  by  10  ^ves  1400  miles.  And  to  middle 
latitude  27°j,  and  209.5  fourth  of  the  departure 
in-e  latitude  column,  the  distance  is  236.5  j  which  mul¬ 
tiplied  by  4  is  946,  the  difference  of  longitude. 

By  Gunter^s  Scale. 

The  extent  from  tiie  difference  of  latitude  1126  to 
the  departure  838  on  numbers,  will  reach  from  45° 
to  36®4  tlio  coui-se  on  tangents  ;  and  the  extent  from 
53°j  the  complement  of  the  course  to  90®  on  sines, 
will  reach  from  1126  to  1403  the  distance  on  numbers. 
Lastly,  the  extent  from  62‘’f  the  complement  of  the 
middle  latitude,  to  90°  on  sines,  will  reach  from  the 
departure  838  to  the  difference  of  longitude  946  on 
numbers. 

Prob.  VII.  Given  one  latitude,  distance,  and  depar¬ 
ture,  to  find  the  other  latitude,  course,  and  difference 
of  longitude. 

Example.  A  ship  from  Bourdeaux,  in  latitude  44® 
50'  N,  and  longitude  0°  35'  VV,  sailed  between  the 
north  and  west  374  miles,  and  made  210  miles  of  west¬ 
ing.  Required  the  course,  and  the  latitude  and  longi¬ 
tude  come  to  ? 

By  Consti'uction. 

With  the  given  distance  and  departure  make  the 
Pig.  23.  triangle  ABC  (fig  23.).  Now  the  course  being  mea¬ 
sured  on  the  line  of  chords  is  about  34°4»  and  the  dif¬ 
ference  of  latitude  on  the  line  of  numbers  is  309  miles: 
hence  the  latitude  come  to,  is  49°  59'  N,  and  middle 
latitude  47®  25'.  Then  make  the  angle  BCD  equal 
to  47°  25',  and  DC  being  measured  will  be  310  miles, 
the  difference  of  longitude. 

By  Calculation. 

To  find  the  course. 

4s  the  distance  -  374  2.57287 

is  to  the  departure  -  2iO  2.32222 

so  is  radius  -  -  -  .  10.00000 


A  I’  I  O  N.  66’5 


To  find  the  difference  of  longitude. 

Middle 

As  radius 

IC.OOOOO 

I.atitiide 

is  to  the  secant  of  mid.  lat. 

47°  25'  10.16963^ 

Sai'ing. 

so  is  the  departure 

210  2.32222 

to  the  difference  of  longitude 

310.3  2.49185 

Longitude  of  Bourdeaux 

0®  35'W 

Difference  of  longitude 

5  loW 

Longitude  in 

1 

1 

By  Inspection. 

The  half  of  the  distance  187,  and  of  the  departure 
105,  are  found  to  agree  nearest  under  34°,  and  the 
difference  of  latitude  answering  thereto  is  155  j  which 
doubled  is  310  miles. 

Again,  to  middle  latitude  47°  25',  and  departure 
105  in  the  latitude  column,  the  corresponding  distance 
is  155  miles,  which  doubled  is  310  miles,  the  dift’erence 
of  longitude. 

By  Gunter's  Scale. 

The  extent  from  the  distance  374  miles  to  the  depar¬ 
ture  210  miles  on  the  line  of  numbers,  will  reach  from 
90°  to  34°  10',  the  course  on  the  line  of  sines  ;  and 
the  extent  from  90°  to  55®  50',  the  complement  of  the 
course  on  sines,  will  reach  from  the  distance  374  to  the 
difference  of  latitude  309  miles  on  numbers. 

Again,  the  extent  from  42°  35',  the  complement  of 
the  middle  latitude,  to  90°  on  sines,  will  reach  from 
the  departure  2io  to  the  difi'erence  of  longitude  310  on 
numbers. 

Prob.  VIII.  Given  one  latitude,  departure,  and  dif¬ 
ference  of  longitude,  to  find  the  other  latitude,  course, 
and  distance. 

Example.  A  ship  from  latitude  54®  56'  N,  longitude 
1°  10'  W,  salled  between  the  north  and  east,  till  by 
observation  she  is  found  to  be  in  longitude  5®  26'  E, 
and  has  made  220  miles  of  easting.  Required  the  lati¬ 
tude  come  to,  course,  and  distance  run  ? 

Longitude  left  -  -  -  1®  lo'W 

Longitude  come  to  -  5  26  E 

Difference  of  longitude  -  6  36=396 

By  Construction. 

Make  BC  (fig.  24.)  equal  to  the  departure  220,  and  p;g. 
CD  equal  to  the  difference  of  longitude  396  : — then 
the  middle  latitude  BCD  being  measured,  will  be  found 
equal  to  59°  15':  hence  the  latitude  come  to  is  ^7°  34', 
and  difference  of  latitude  158°.  Now  make  AB  equal 
to  158,  and  join  AC,  which  applied  to  the  scale,  will 
measure  271  miles.  Also  the  course  BAC  being  mea¬ 
sured  on  chords  will  be  found  equal  to  54°4' 


to  the  sine  of  the  course  34°  10' 

To  find  the  difference  of  latitude. 

As  radius 

is  to  the  cosine  of  the  course 
so  is  the  distance 


34°  10' 
374 


9-74935 

10.00000 

9.91772 

2.57287 


to  the  difference  of  latitude  309-4 
Latitude  of  Bourdeaux  44°  50'N 
Difference  of  latitude  ^  9N  half 


2.40059 
44°  50' 
2  33 


Latitude  come  to  49  59  N  Mid.  hit.  47  2; 

VoL.  XIV.  Part  II.  ^ 


By  Calculation. 

To  find  the  middle  latitude. 


As  the  departure 

is  to  the  difi’.  of  longitude 

so  is  radius 

To  the  secant  of  mid.  lat. 
Double,  mid.  lat. 
Latitude  left 
Latitude  come  to 

Dlff.  of  latitude 


220 

2.34242 

39<5 

2.59769 

10.00000 

56° 

15' 

10.25527 

1 1 2 

30 

54 

56 

57 

34 

38  =  1 58  miles 
To 


4I’ 
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To  find  the  course. 


X^atilude 


As  the  difference  of  latitude 

is  to  the  departure 

so  is  radius  ... 

158 

220 

2.19866 

2.34242 

10.00000 

to  the  tangent  of  the  course  54°  1 9' 

To  find  the  distance. 

10.14376 

As  radius 

- 

10.00000 

is  to  the  seeant  of  the  course 
so  is  the  difference  of  latitude 

54°  19' 

^58 

10.23410 

2.19866 

to  the  distance 

270.9 

2.43276 

By  Inspection. 


As  the  differences  of  longitude  and  departure  exceed 
the  limits  of  the  tables,  let,  therefore,  their  halves  he 
taken  ;  these  are  198  and  no  respectively.  Now 
these  are  found  to  agree  exactly  in  the  page  marked  5 
points  at  the  bottom.  Whence  the  middle  latitude  is 
y6°  15',  and  difference  of  latitude  158  miles. 

Again,  tlie  difference  of  latitude  158  and  depar¬ 
ture  220  will  be  found  to  agree  nearly  above  54° 
the  course,  and  the  distance  on  the  same  line  is  271 
miles. 

By  Gunter's  Scale. 

The  extent  from  the  difference  of  longitude  396  to 
the-  departure  220  on  numbers,  will  reach  from  90°  to 
33°  4  j',  the  complement  of  the  middle  latitude  on  sines  ; 
and  hence  the  difference  of  latitude  is  158  miles.  Now 
the  extent  from  158  to  220  on  numbers,  will  reach 
from  45°  to  54°f  on  tangents  j  and  the  extent  from  the 
complement  of  the  course  35°y  to  90°  on  sines,  will 
reach  from  the  difference  of  latitude  158  to  the  distance 
271  on  numbers. 


Tig.  25. 


Prob.  IX.  G  Iven  the  course  and  distance  sailed,  and 
difference  of  longitude  j  to  find  both  latitudes. 

Bxample.  A  ship  from  a  port  in  north  latitude,  sailed 
SE^S  438  mlle.s,  and  differed  her  longitude  7°  28'. 
Required  the  latitude  sailed  from,  and  that  come  to  ? 

By  Const7'Uction. 

With  the  course  and  distance  construct  the  triangle 
ABC  (fig.  25.),  and  make  DC  equal  to  448  the  gi¬ 
ven  difference  of  longitude.  Now  the  middle  latitude 
BCD  will  measure  48°  58',  and  the  difference  of  lati¬ 
tude  AB  324  miles  ;  hence  the  latitude  left  is  51°  40', 
and  that  come  to  46°  16'. 

By  Calculation. 

To  find  the  difference  of  latitude. 

As  radius  ... 

is  to  the  cosine  of  the  course  pts. 

so  is  the  distance  -  438 


10.00000 

9.86979 

2.64147 


to  the  difference  of  latitude  324.5 

To  find  the  middle  latitude. 
As  the  difference  of  longitude  448 
is  to  the  distance  -  -  438 

so  is  the  sine  of  the  course  -  3^;  pts. 


2.51 126 


2.65128 
2  64147 
9.82708 


to  the  conslne  of  mid.  latitude 
half  difl'erencfe  of  latitude 


48°  58' 
2  42 


9.81727 


Latitude  sailed  from 
Latitude  come  to 


51  40 
46  16 


By  Inspection. 

To  the  course  3.!  points,  and  half  the  distance  219 


Middle 

Latitude 

Sailing. 


miles,  the  departure  is  147.0,  and  difference  of  lati¬ 


tude  162.2  j  Avhich  doubled  is  324.4.  Again,  to  half 
the  difference  of  longitude  224  in  a  distance  column, 
the  difference  of  latitude  is  149.9  above  48°,  and 
146.9  over  49°. 

Now,  as  30  :  29  60'  ;  58'. 

Hence  the  middle  latitude  is  48°  58';  the  latitude  sail¬ 
ed  from  is  therefore  51*  40',  and  latitude  come  to  46°  16'. 

By  Gunter's  Scale. 

The  extent  from  8  points  to  4^  points,  the  comple¬ 
ment  of  the  course  on  siue  rhumbs,  will  reach  from  the 
distance  438  miles  to  the  difference  of  latitude  3245  on 
numbers.  And  the  extent  from  the  difl’ercnce  of  longi¬ 
tude  448,  to  the  distance  438  on  numbers,  will  reacii 
from  the  course  42°  11'  to  the  complement  of  the  mid¬ 
dle  latitude  4-1°  2'  on  sines.  Hence  the  latitude  left  is 


51°  40',  and  that  come  to  46°  16'. 


Prob.  X.  To  determine  the  difl’erence  of  longitude 
made  good  upon  compound  courses,  by  middle  latitude 
sailing. 

Rule  I.  W  ith  the  several  courses  and  distances  find 
the  diffei'ence  of  latitude  and  departure  made  good,  and 
the  ship’s  present  latitude,  as  in  traverse  sailing. 

Now  enter  tlie  traverse  table  with  the  given  middle 
latitude,  and  the  departure  in  a  latitude  column,  the 
corresponding  distance  will  be  the  difference  of  longi¬ 
tude,  of  the  same  name  with  the  departure. 

Example.  A  ship  from  Cape  Clear,  in  latitude  51° 
18'  N,  longitude  9°  46' AV,  sailed  as  follows: — SWAS 
34  miles,  WAN  63  miles,  NNAV  48  miles,  and  NE-fE 
85  miles.  Required  the  latitude  and  longitude  come  to  ? 


Courses. 

Dist 

DifT.  of  Latitude. 

Departure. 

N 

s 

E 

AV 

SWA8 

54 

44.9 

30.0 

WAN 

63 

12.3 

_ 

61.8 

NNW 

48 

44.4 

— 

— 

06 

NEJE 

85 

53-9 

— 

65-7 

— 

110.6 

44.9 

65-7 

1 10.2 

44.9 

— 

— 

65-7 

N  34“  W 

79 

ON 

1!  _ 

:i  6N 

44-5 

Latitude  of  Cape  Clear  51  18N 


Latitude  come  to 
Sum 

Middle  latitude 
Now,  to  middle  latitude 


52  24N 
103  42 

51°  51'  or  52°,  and  de- 
p.arture  44.5  in  a  latitude  column,  the  differ¬ 
ence  of  longitude  is  72  in  a  distance  column. 
Longitude  of  Cape  Clear  9  46  W 

Diflerence  of  longitude  i  12  W 


Longitude  come  to 


10°  58'W 


The  above  method  is  not  alw'ays  practised  to  find 
the  difference  of  longitude  made  good  in  the  course 

of 
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Mercator’s  of  a  day’s  run  ;  and  will,  uo  doubt,  give  the  difference 
Sailing,  of  longitude  tolerably  exact  in  any  probable  run  a  ship 
may  make  In  that  time,  especially  near  the  equator. 
But  in  a  high  latitude,  when  the  distances  are  consi¬ 
derable,  this  method  is  not  to  be  depended  on. — To  il¬ 
lustrate  this,  let  a  ship  be  supposed  to  sail  from  latitude 
57°  N,  as  follows :  E  240  miles,  N  240  miles,  W  24O 
miles,  and  S  240  miles :  then,  by  the  above  method, 
the  ship  will  be  come  to  the  same  place  she  left.  It 
will,  however,  appear  evident  from  the  following 
consideration,  that  this  is  by  no  means  the  case  5  for 
let  two  ships,  from  latitude  61°  N,  and  distant  240 
miles,  sail  directly  south  till  they  are  in  latitude  57°  N; 
now  their  distance  being  computed  by  Problem  IV. 
of  Parallel  Sailing,  will  be  269.6  miles ;  and,  there¬ 
fore,  if  the  ship  sailed  as  above,  she  will  be  29.6  miles 
west  of  the  place  sailed  from  ;  and  the  error  in  longi¬ 
tude  will  be  equal  to  240  X  secant  61° — secant  57* 
=  29.6  X  secant  57°=  54.4. 


'  Theorems  might  be  investigated  for  computing  the  Mercator’; 
errors  to  which  the  above  method  is  liable.  These  cor-  Sailing, 
rections  may,  however,  be  avoided,  by  using  the  follow-  v— 
ing  method. 

Rule  II.  Complete  the  traverse  table  as  before,  to 
which  annex  five  columns  j  the  first  column  is  to  con¬ 
tain  the  several  latitudes  the  ship  is  in  at  the  end  of 
each  course  and  distance  5  the  second,  the  sums  of  each 
following  pair  of  latitude  ;  the  third,  half  the  sums,  or 
middle  latitudes ;  and  the  fourth  and  fifth  columns  are 
to  contain  the  differences  of  longitude. 

Now  find  the  difference  of  longitude  answering  to 
each  middle  latitude  and  its  corresponding  departure, 
and  put  them  in  the  east  or  west  difference  of  longi¬ 
tude  columns,  according  to  the  name  of  the  departure. 

Then  the  difference  of  the  sums  of  the  east  and  west 
columns  will  be  the  difference  of  longitude  made  good, 
of  the  same  name  with  the  «;reater. 


Example.  A  ship  from  Halliford  in  Iceland,  in  lat.  64°  30'  N,  long.  27°  1 5'  W,  sailed  as  follows  :  SSW  46 
miles,  SW61  miles,  SiW  59  miles,  SEiE  86  miles,  SiE^E  79  miles.  Required  the  lat.  and  long,  come  to? 


Traverse 

Table. 

Longitude  Table.  1 

1 

Courses. 

Dist. 

Diir.  of  Lat. 

Departure. 

Successive 

Sums. 

Middle 

Diff.  of  Longitude! 

N 

S 

E 

w 

Latitudes. 

Latitudes. 

E 

W 

SSW 

sw 

SAW 

SEAE 

SAEfE 

46 

61 

.99 

86 

76 

— 

42- 5 

43- 1 
57-9 
47.8 

72-7 

71-5 

22.0 

17.6 
43-  I 
‘1-5 

64°  30' 
63  48 
63  5 

62  7 

61  19 

60  6 

128°  18' 
126  53 

125  12 

123  26 

1 21  25 

64°  9' 

63  27 

62  36 

61  43 

60  43 

150.9 

49.0 

40.4 

96.4 
25.0 

264.0 

93-5 

72.2 

72.2 

195.1 

161.8 

161.8 

By  Rule  I. 

Latitude  TTallifnrd 

21.3 

64°  30'N 
4  24  S 

Difference  of  longitude 
Longitude  Halliford 

34-1 

27-15 

! 

1 

w  i 

Difference  of  latitude 

- 

Longitude  in 

- 

26.41 

w  i 

Latitude  in  -  -  -  60  6  N 

Sum  -  -  -  1 24  36 

Middle  latitude  -  -  62  18 

Now,  to  middle  lat.  62  18,  and  departure 
21.3,  the  difference  of  long,  is  46  E. 
Long.  Halliford  -  -  27  15M 

Longitude  in  -  -  .  16  29 

The  error  of  comm,  method,  in  this  Ex.  is  12'. 

Chap.  VI.  Of  Mercator's  Sailing. 

It  was  observed  in  iVIiddle  Latitude  Sailing,  that  the 
difference  of  longitude  made  upon  an  oblique  rliumb 
could  not  be  exactly  determined  by  using  the  middle 
latitude.  Ih  Mercator’s  sailing,  the  difference  of  lon¬ 
gitude  is  very  easily  toiind,  and  the  several  problems  of 
sailing  resolved  with  the  utmost  accuracy,  by  tlie  assist¬ 
ance  of  Mercator’s  chart  or  equivalent  tables. 


In  Mercator’s  chart,  the  meridians  are  straiglit  iinct 
parallel  to  each  other;  and  the  degrees  of  latitude, 
which  at  the  equator  are  equal  to  those  of  longitude, 
increase  with  the  distance  of  the  parallel  from  the  equa¬ 
tor.  The  parts  of  the  meridian  thus  increased  are  call¬ 
ed  meridional  parts.  table  of  these  parts  was  first 
constructed  by  Mr  Edward  Wiight,  by  the  coutimi.al 
addition  of  the  secants  of  each  minute  of  latitude. 

For  by  parallel  sailing, 

R  :  cos.  of  lat. ::  par  t  of  equat. ;  similar  part  of  parallel. 

4  P  2  And 
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Mercator’s  And  because  tlie  equator  and  meridian  on  tbe  globe 
Sailing,  are  equal ,  therefore, 

11 :  cos.  lat. ::  part  of  meridian  :  similar  part  of  parallel. 


part  of  meridian  ’  part  of  parallel ' 

But  in  Mercator’s  chart  the  parallels  of  latitude  are 
equal,  and  radius  is  a  constant  quality.  If,  therefore, 
the  latitude  be  assumed  successively  equal  to  ‘  i',  2',  3',’ 
&c.  and  the  corresponding  parts  of  the  enlarged  meri¬ 
dian  be  represented  by  a,  b,  c,  &c. ;  then, 

secant  i'  .secant  2'  secant  3'  „ 

- — -  —  -,  &.C. 


ED  X  sec.  LD  ^  tang.  CED 

B  ^  B  • 


But 


ED  X  sec.  LD  . 


E 


is  the  enlarged  portion  of  the 


meridian  answering  to  ED.  Now  the  sum  of  all  the 
.  .  EDxsecantLD 

quantities - g - corresponding  to  tbe  sum 


of  all  the  ED’s  contained  In  AS,  will  be  the  meridional 
parts  answering  to  the  difierence  of  latitude  AS  ;  and 
]\IN  is  the  sum  of  all  the  corresponding  portions  of  the 
equator  LK. 

Whence  MNzr  raer.  dilF.  of  lat.  X  tangent 


B 


That  is,  the  difference  of  longitude  is  equal  to  the  me¬ 
ridional  difference  of  latitude  multiplied  by  the  tangent 
of  the  course,  and  divided  by  the  radius. 

This  equation  answers  to  a  right-angled  rectilineal 
triangle,  having  an  angle  equal  to  the  course  ;  the  ad¬ 
jacent  side  equal  to  the  meridional  difference  of  latitude, 
and  the  opposife  side  the  difference  of  longitude.  This 
triangle  is,  therefore,  similar  to  a  triangle  constructed, 
with  the  course  and  difference  of  latitude,  according  to 
Plate  tlm  principles  of  plane  sailing,  and  the  homologous  sides 
CCCLXIV.will  be  proportional.  Hence,  if,  in  fig.  26.  the  angle 
fig.  26,  A  represents  the  course,  AB  the  difference  of  latitude, 
and  if  AD  be  made  equal  to  the  meridional  difierence 
of  latitude  5  then  DE,  drawn  perpendicular  to  AD, 
meeting  the  distance  produced  to  E,  will  be  the  difier- 
ence  of  longitude. 

It  IS  scarcely  necessary  to  observe,  that  the  meridional 
difierence  of  latitude  is  found  by  the  same  rules  as  the 


Practice, 

proper  difierence  of  latitude  j  that  is,  if  the  given  la-  Mercator  * 
titudes  be  of  the  same  name,  the  difference  of  the  cor-  Sailing. 


Or  sec.  lat. :  B  ::  part  ofmerid. ;  similar  part  of  parallel, 
secant  latitude  .  B 

Hence, 


responding  meridional  parts  will  be  the  meridional  dif¬ 
ference  of  latitude  j  but  if  the  latitudes  are  of  a  con- 


w*  j - - - -  —  w  ... 

trary  denomination,  the  sum  of  these  parts  will  be  the 
meridional  difierence  of  latitude. 


Pros.  I.  Given  the  latitudes  and  longitudes  of  twa 
places,  to  find  the  course  and  distance  between  them. 


part  of  mer,  a  part  of  raer.  b.  part  of  mer.  c. 
Hence  secant  1'  ;  part  of  mer.  a  ::  secant  2'  :  part  of 
mer.  b  secant  3'  :  part  of  mer.  c,  &c. 

Therefore  by  I2th  V.  Enclid. 

Secant  1'  ;  part  of  mer.  a  secant  I'-j-secant  2'-|-se- 
cant  3',  &c. :  parts  of  a-\-b-\-  mer.  c,  &c. 

That  is,  the  meridional  parts  of  any  given  latitude 
are  equal  to  the  sum  of  the  secants  of  the  minutes  in 
that  latitude  (k). 

Since  CD  :  LK  ::  E  :  secant  LD,  fig.  15. 

And  in  the  triangle  CED, 

ED  ;  CD  ::  B  ;  tangent  CED  j 
Therefore,  ED  ;  LK  ::  B’  ;  secant  LD  x  tangent  CED 

u  T  ED  X  sec.  X  LD  X  tansj-.  CED 

jlence  Jjlvr: - y. - ~ 

B* 


Ex.  Bequlred  the  course  and  distance  between  Cape 
Finisterre,  in  latitude  42°  52'  N,  longitude'  9°  17'  W, 
and  Port  Praya  in  the  island  of  St  Jago,  in  latitude 
14°  54'  N,  and  longitude  23®  29'  W'  ? 

Lat.  Cape  Finisterre  42°  52'  Mer.  parts 
Latitude  Port  Praya  14  54  Mer.  parts 


Difference  of  lat.  =27  58  Mer.  diff.  lat.  1948 


1678 

Longitude  Cape  Finisterre 


Longitude  Port  Prava 


9° 

23 


17'W 
W 


29 


Diff.  loimitude 

O 


14  12=852. 

By  Construction. 

Draw  the  straight  line  AD  (fig.  26.)  to  represent  the  Fig.  26. 
meridian  of  Cape  Finisterre,  upon  which  lay  off  AB, 

AD  equal  to  1678,  and  1948,  the  proper  and  meridi¬ 
onal  difi’crences  of  latitude  j  from  D  draw  DE  perpen¬ 
dicular  to  AD,  and  equal  to  the  difierence  of  longitude 
8^2,  join  AE,  and  draw  BC  parallel  to  DE  ;  then  the 
difierence  AC  will  measure  1831  miles,  and  the  course 
BAC  23°  37'. 

By  Calailution. 

To  find  the  course. 


As  the  meridian  difierence  of  lat.  1948 

328959 

is  to  the  difierence  of  longitude 

-  852  - 

2.93044 

so  is  radius  .  -  - 

- 

10.00000 

to  tbe  tangent  of  tlie  course  23® 

3/ 

9.64085 

To  find  the  distance. 

•As  radius  ... 

- 

10.00000 

is  to  the  secant  of  the  course, 

23°  37'  - 

10.03798 

so  is  the  difierence  of  latitude 

1678  - 

3.22479 

to  the  distance 

1831  - 

3.26277 

By  Inspection. 

As  the  meridian  difierence  of  latitude  and  difierence 
of  longitude  are  too  large  to  be  found  in  the  tables,  let 
the  tenth  of  each  be  taken  j  these  are  194.8  and  85.2 
respectively.  Now  these  are  found  to  agree  nearest  un¬ 
der  24°  ;  and  to  167.8,  one-tenth  of  the  proper  differ¬ 
ence  of  latitude,  the  distance  is  about  183  miles,  which 
multiplied  by  JO  is  1830  miles. 


By  Gunte/'^s  Scale. 

The  e.vtent  1948,  the  meridional  difference  of  lati¬ 
tude,  to  852,  the  difierence  of  longitude  on  the  line 


of  numbers,  will  reach  from  45°  to  23°  37',  the  course 


on 


(e)  This  is  not  strictly  true  j  for  instead  of  taking  the  sum  of  the  secants  of  every  minute  in  the  distance  of 
tbe  given  parallel  from  the  equator,  the  sum  of  the  secants  of  every  point  of  latitude  should  be  taken. 


Practice.  ,  -  N  A  V  1  G 

Mercator’s  on  the  line  of  tangents.  And  the  extent  from  66°  23', 
Sailing,  the  complement  of  the  course  to  90°  on  sines,  will  reach 
y  from  1678,  the  proper  difl'erence  of  latitude,  to  1831, 
the  distance  on  the  line  of  numbers. 

Prob.  II.  Given  the  course  and  distance,  sailed  from 
a  place  whose  situation  is  known,  to  find  the  latitude 
and  longitude  of  the  place  come  to. 

Example.  A  ship  from  Cape  H-Inlopen  In  Virginia,  In 
latitude  38°  47'  N,  longitude  75°  4'  W,  sailed  267  miles. 
NK^N.  Required  the  ship’s  present  place  ? 

By  Construction, 

With  the  course  and  distance  sailed,  construct  the 
Fig.  *7.  triangle  ABC  (fig.  27.)  ;  and  the  diffeience  of  latitude 
AB  being  measured,  is  222  miles  ;  hence  the  latitude 
come  to  is  42°  29'  N,  and  the  meridional  difference  of 
latitude  293.  Make  AD  equal  to  293  •,  and  draw 
DE  perpendicular  to  AD,  and  meeting  AC  produced 
in  E  :  then,  the  difference,  of  longitude  DE  being  ap¬ 
plied  to  tbe  scale  of  equal  parts  will  measure  196 ;  the 
longitude  come  to  is  therefore  71°  48'  W. 

By  Calculation, 

To  find  the  difference  of  latitude. 

As  radius  -  -  lo.oooco 

is  to  the  cosine  of  the  course,  -  3  points  -  9.91985 

so  is  the  distance  -  267  -  2.42651 

to  the  difference  of  latitude  -  222  -  2.34636 

Lat.  Cape  Hinlopen  =  38°  47'  N.  Mer.  parts  2528 

Difference  of  lat.  -  3  42  N. 

Lartitude  come  to  -  42  29  N.  Mer.  parts  2821 

Meridional  difference  of  latitude  293 
To  find  the  difference  of  longitude. 

As  radius  .  -  .  -  .  lo.oocoo 

is  to  tangent  of  the  course,  3  points  -  9.82489 

so  is  the  mer.  diff.  of  latitude  -  293  -  2.46687 

to  the  difference  of  longitude  -  195.8-  -  2.29176 

Longitude  Cape  Hinlopen  75°  4'  W 

Difference  of  longitude  -  3  16  E 

Longitude  come  to  71  48  W. 

By  Inspection. 

To  the  course  3  points,  and  distance  267  miles,  the 
difference  of  latitude  is  222  miles  :  hence  the  latitude  in 
is  42°  29',  and  the  meridional  ditference  of  hititnde 
293.  Again,  to  course  three  points,  and  146.5  half  the 
mer.  difference  of  latitude,  the  departure  is  97.9,  which 
doubled  is  195.8,  the  difl'erence  of  longitude. 

By  Ciunter's  Scale. 

•  The  extent  from  8  points  to  the  complement  of  the 
course  5  points,  on  sine  rhumls,  will  reach  from  the 
distance  267  to  the  difl’erence  of  latitude  222  on  num¬ 
bers  j  and  the  e.xtent  from  4  points  to  3  points  on 
.  tangent  rhumbs,  will  reach  from  the^eridional  differ-^ 

ence  of  latitude  293  to  the  diflercnce  of  longitude  196 
on  numbers. 

Prob.  III.  Gi  ven  the  latitudes  and  bearing  of  two 
places  j  to  find  their  distance  and  difference  of  longi¬ 
tude. 


A  T  I  O  N.  669 

Eaamplc,  A  ship  from  Port  Canso  in  Nova  Scotia,  Mercator's 
in  latitude  45°  20'  N,  longitude  60°  55^  W,  sailed  SE  Sailing. 

^  S,  and  by  observation  is  found  to  be  in  latitude  41®  v— 
14'  N.  Required  the  distance?  sailed,  and  longitude 
come  to  ? 

Lat.  Port  Canso  -  45°  20'  N  -  Mer.  parts  -  3058 

Lat.  in  by  observation  41  14  N  -  Mer.  parts  -  2720 

Difference  of  lat.  -  4  6=246  Mer.  diff.  lat.  338 

By  Construction. 

Make  AB  (fig.  28.)  equal  to  246,  and  AD  equal  Fig.  28 
to  338',  draw  AE,  making  an  angle  with  AD  equal 
to  3I  points,  and  draw  BC,  DE  perpendicular  to  AD. 

Now  AC  being  applied  to  the  scale,  will  measure  332, 
and  DE  306. 

By  Calculation, 

To  find  tbe  distance. 

As  radius  -  .  _  lo.ooooo  * 

is  to  the  secant  of  the  course,  -  points  -  10.13021 
so  is  the  difference  of  latitude  -  246  -  -  2.39093 

to  the  distance  -  33  2  -  2.521 14 

To  find  the  difl’erence  of  longitude. 

As  radius  -  .  lo.ooooo 

is  to  the  tangent  of  the  course,  -  3.J  points  -  9.95729 
so  is  the  mer.  diff.  of  latitude  -  338  -  -  2.52892 

to  the  difference  of  longitude  -  306.3  '  '  2.48621 

Longitude  Port  Canso  -  60°  55'  W 

Diflerence  of  longitude  -  5  6  E 

Longitude  in  -  *  53  49 

By  Inspection. 

Under  the  course  3^^  points,  and  opposite  to  half 
the  difference  of  latitude  123  in  a  latitude  column  is 
166  ill  a  distance  column,  which  doubled  is  332  the 
distance  j  and  opposite  to  169,  half  the  meridional  dif¬ 
ference  of  latitude  in  a  latitude  column,  is  153  in  a  de¬ 
parture  column,  which  doubled  is  306,  the  diflerence  of 
longitude. 

By  Gunter's  Scale. 

The  extent  from  the  complement  of  the  course  4J- 
points  to  8  points  on  sine  rhumbs,  will  reach  from  the 
difference  of  latitude  246  m.  to  the  distance  332  on 
numbers  j  and  the  extent  from  4  points,  to  the  course 
3^  points  on  tangent  rhumbs,  will  reach  from  the  me¬ 
ridional  difl’erence  of  latitude  338  to  the  difl’erence  of 
longitude  306  on  numbers. 

Prob.  IV.  Given  the  latitude  ami  longitude  of  the 
place  sailed  from,  the  course  and  departure  to  find 
the  distance,  and  the  latitude  and  longitude  of  the 
place  come  to. 

Example,  A  ship  sailed  from  Sallee  in  latitude 
33°  58'  N,  longitude  6°  20'  W,  the  corrected  course 
was  ^W  f  M  ,  and  departure  420  miles.  Required 
the  distance  run,  and  the  latitude  and  longitude  come 
to  ? 

By  Constniction. 

With  the  course  and  departure  construct  the  triangle 
.•VBC  (fig.  29.);  now  AC  and  AB  being  measured, 
will  be  found  to  be  equal  to  476  and  224  respectively : 

hence 


6^0  N  A  V  I  G 

Mercator’s  bence  tlie  latitude  come  to  is  37“  42'  N,  and  meridional 
Sailing,  difference  of  latitude  276.  Make  AD  equal  to  276  ^ 

'  and  draw  DE  perpendicular  thereto,  meeting  the  di¬ 
stance  produced  in  E  5  then  DE  applied  to  the  scale 
will  be  found  to  measure  516'.  The  longitude  in  is, 
therefore,  14®  56' W. 


By  Calculation. 
To  find  the  distance. 


As  radius 

- 

10.00000 

is  to  the  cosecant  of  the  coarse 

Sh  ■ 

10.05457 

so  is  the  departure 

420 

2.62325 

to  the  distance 

476.2  - 

2,67782 

To  find  the  difference  of  latitude. 

As  radius 

- 

10.00000 

is  to  the  co-tangent  of  the  course,  54  pts  ■ 

■  9*72796 

so  is  the  departure 

420 

2.62325 

to  the  difference  of  latitude 

-  224.5 

2.35121 

Lat.  of  Sallee  33°  58'N 

Mer.  parts 

2169 

Diff.  of  lat.  3  44  N 

Lat.  in  37  42  N  Mei-.  parts  2445 

Mer.  difference  of  latitude  -  276 

To  find  the  difference  of  longitude. 

As  radius  ...  10.00000 

is  to  the  tangent  of  the  course  pts  -  10.27204 

so  is  the  mer.  dill',  of  latitude  276  -  2.44091 


A  T  I  O  N.  Practice 

Lat.  of  St  Mary’s,  -  36°  57'N  Mer.  parts  3470  Mercator’ 
Lat.  come  to  -  49  jyN  Mer.  parts  2389  _  Sailing, 

Difference  of  lat.  -  13  o  Mer.  difiF.  lat.  1081 

780 

By  Construction. 

Make  AB  (fig.  30.)  equal  to  780,  and  AD  equal  Fig.  30. 
to  1081  j  draw  BC,  DE  perpendicular  to  AD;  make 
AC  equal  to  1162',  and  through  AC  draw  ACE. 

Then  the  eourse  or  angle  A  being  measured,  will  be 
found  equal  to  47°  50',  and  the  difference  of  longitude 
DE  will  be  1194. 


By  Calculation. 
To  find  the  course. 


As  the  distance 

1162 

-  3.06521 

is  to  the  difference  of  latitude, 

780 

-  2.8q200 

so  is  radius 

- 

10.00000 

to  the  cosine  of  the  course 

47°  50' 

-  9.82688 

To  find  the  difference  of  longitude. 

As  radius  ...  10.00000 

is  to  the  tangent  of  the  course,  47°  50'  10.04302 

so  is  the  mer.  dill,  of  latitude  1081  - 

to  the  difference  of  longitude  ^*94  "  3*07685 

Longitude  of  St  Mary’s  .  23°  9'W 

Difference  of  longitude  -  19  54E 


to  the  difference  of  longitude  516.3  -  2.71295 

Longitude  of  Sallee  -  6°  20'W 

Difference  of  longitude  -  8  36  W 

Longitude  in  -  -  14  56  W 

By  Inspection. 

Above  5^  points  the  course,  and  opposite  to  2io 
half  the  departure,  are  238  and  112;  which  doubled, 
we  have  476  and  224,  the  distance  and  difference  of 
latitude  respectively;  And  to  the  same  course,  and 
opposite  to  138,  halt  the  meridional  difference  of  lati. 
tude,  in  a  latitude  column,  is  258  in  a  departure  co¬ 
lumn ;  which  being  doubled  is  516,  the  difference  of 
longitude. 

By  Guntci'^s  Scale. 

The  extent  from  y-t-  points,  the  course  on  sine 
rhumbs,  to  the  departure  420  on  numbers,  will  reach 
from  eight  points  on  sine  rhumbs  to  the  distance  476  on 
numbers  j  and  from  the  complement  of  the  course  2^ 
points  on  sine  rhumbs,  to  the  difference  of  latitude  224 
on  numbei's. 

Again,  the  extent  from  difference  of  latitude  224  to 
the  meridional  difference  of  latitude  276  on  numbers, 
will  reach  from  the  departure  420  to  the  difference  of 
longitude  516  on  the  same  line. 

Prob.  V.  Gi  ven  the  latitudes  of  two  places,  and 
their  distance,  to  find  the  course  and  difference  of  lon¬ 
gitude. 


Longitude  in  -  -  5  ^5^^ 

By  Inspectmi. 

Because  the  distance  and  difference  of  latitude  ex¬ 
ceed  the  limits  of  the  table,  take  the  tenth  of  each  j 
these  are  116.2  and  78.0:  Now  these  are  found  to 
agree  neai'est  above  44  points,  which  is  therefore  the 
course  •,  and  to  this  course,  and  opposite  to  108.1,  one 
tenth  of  the  meridional  difference  of  latitude,  in  a  la¬ 
titude  column,  is  1 19.3  in  a  departure  column,  which 
multiplied  by  10  is  1193,  the  difference  of  longitude. 

By  Gunter’s  Scale, 

The  extent  from  the  distance  1162  m.  to  the  differ¬ 
ence  of  latitude  780  m.  on  numbers,  will  reach  from 
90°  to  42°  10'  in  the  line  of  sines.  And  the  extent  45°, 
to  the  course  47°  50'  on  the  line  of  tangents,  will  reaeh 
from  the  meridional  difference  of  latitude  1 08 1  to  the 
difference  of  longitude  1194  on  numbers. 

Prob.  VI.  Given  the  latitudes  of  two  places,  and 
the  dcpartui’c,  to  find  the  course,  distance,  and  difference 
of  longitude, 

B.ramplc.  From  Aberdeen,  in  latitude  57°  9'  N, 
longitude  2°  8'  W,  a  ship  sailed  between  the  south  and 
east  till  her  departure  is  146  miles,  and  latitude  come 
to  53®  32'  N.  Required  the  course  and  distance  run, 
and  longitude  come  to  ? 

Latitude  Aberdeen  57°  9'N  Mer.  parts  4*99 

Latitude  come  to  53  32 N  Mer.  parts  3817 


Example.^  A  ship  from  St  Mary’s,  in  latitude  36° 
57  N,  longitude  2  5°  9'  W,  sailed  on  a  direct  course  be¬ 
tween  the  north  and  east  1162  miles,  and  is  then  by 
observation  in  latitude  49°  57'  N.  Required  the  course 
steered^  and  longitude  come  to  ? 

4 


Difference  of  latitude  3  37=217'  Mer.  dill’,  lat.  382 
By  Construction. 

With  the  difference  of  latitude  217  m.  and  departure  Fig.  31. 
146  m.  construct  the  triangle  ABC  (fig.  31.),  make 

AD 


Practice. 


NAVIGATION. 


671. 


Mercator’s  AD  equal  to  382,  draw  DE  parallel  to  BC,  and  pro-  longitude  DE  will  measure  224':  hence  the  longitude  Mercator’s 


SaiJiu!' 


Fis: 


3i- 


duce  AC  to  E  :  Then  the  course  BAC  will  measure 
33°  the  distance  AC  261,  and  the  difference  of 
longitude  DE  257. 


in  is  10®  30'  E. 


Sailina 


By  Calculation. 
To  find  the  course. 


By  Calculation. 

As  the  distance 

252 

To  find  the  course. 

is  to  the  departure 

173 

As  the  dift'erence  of  latitude  217 

2.33646 

so  is  radius 

is  to  the  departure  -  -  146 

so  is  radius  .  .  -  _  - 

2.16435 

10.00000 

to  the  sine  of  the  course 

43°  21' 

to  the  tangent  of  the  course  -  33°  56' 

To  find  the  distance. 
As  radius  .  .  .  .  - 

is  to  the  secant  of  the  course  -  33°  56' 
so  is  the  dlfl'erence  of  latitude  217 


to  the  distance  -  -  261.5 

To  find  the  dift’erence  of  longitude. 
As  the  dlfl’erence  of  latitude  217 
is  to  the  mer.  diff.  of  latitude  382 
so  is  the  departure  -  -  146 


to  the  difference  of  longitude 
Longitude  of  Aberdeen 
Difference  of  longitude 


257 


9.82789 

10.00000 

10.08109 

2.33646 

2-41755 

2.33646 
2  58206 
2-16435 

2.40995 
2°  8'  W 
4  17  E 


9  E 


To  find  the  dift'erence  of  latitilde. 
As  radius  -  .  .  .  . 

is  to  the  cosine  of  the  course 
so  is  the  distance 


2.40140 

2.23805 

10.00000 

9.83665 


10.00000 
43®  21 '  -  9.86164 

252  -  2.40140 


to  the  difference  of  latitude  183.2  -  2.26304 

Latitude  of  Naples  40°  51'  N.  Mer.  parts  2690 
Difference  of  latitude  3  3  S. 


Latitude  come  to  -  37  48  N.  Mer.  parts 

Meridional  difference  of  latitude 


2453 


237 


Longitude  come  to  -  -  -  - 

By  Inspection, 

The  difference  of  latitude  217,  and  departure  146, 
are  found  to  agree  nearest  under  34°,  and  the  corre¬ 
sponding  distance  is  262  miles.  To  the  same  course, 
and  opposite  to  190.7,  the  nearest  to  191,  half  the  me¬ 
ridional  difference  of  latitude,  is  128.6  in  a  depar¬ 
ture  column,  which  doubled  is  257,  the  difference  of 
longitude. 

By  Gunter's  Scale. 

The  extent  from  the  difference  of  latitude  217,  to 
the  departure  146  on  numbers,  will  reach  from  45®  to 
about  34°,  the  course  on  the  line  of  tangents  -,  and  the 
same  extent  will  reach  from  the  meridional  dift’erence 
of  latitude  382  to  257,  the  difference  of  longitude  on 
numbers. — Again,  the  extent  from  the  course  34°  to 
90  on  sines,  will  reach  from  the  departure  146  to  the 
distance  261  on  numbers. 

Prob.  VI  I.  Given  one  latitude,  distance  and  depar¬ 
ture  ;  to  find  the  other  latitude,  course,  and  difference 
of  longitude. 

Example.  A  ship  from  Naples,  in  latitude  4c®  51'  N, 
longitude  14®  14'  E,  sailed  252  miles  on  a  direct  course 
between  the  south  and  west,  and  made  173  miles  of 
westing.  Required  the  course  made  good,  and  the  lati¬ 
tude  and  longitude  come  to  ? 

By  Construction. 

With  the  distance  and  departure  make  the  triangle 
ABC  (fig.  32.)  as  formerly. — Now  the  course  BAC 
being  measured  by  means  of  a  line  of  chords  will  be 
found  equal  to  43°  21',  and  the  difference  of  latitude 
applieil  to  the  scale  of  equal  parts  will  measure  183': 
hence  the  latitude  come  to  is  37®  48'  N,  and  meri¬ 
dional  difference  of  latitude  237. — Slake  AD  equal 
to  237,  and  complete  the  figure,  and  the  dillercncc  of 


As  radius  ... 

- 

10.00000 

is  to  the  tangent  of  the  course 

43°  21' 

-  9-97497 

so  is  the  mer.  dill’,  of  latitude 

-  237 

*  2.37475 

to  the  dift'erence  of  longitude 

223.7 

-  2.34972 

Longitude  of  Naples 

- 

14°  14' E 

Dift’erence  of  longitude 

3  44  W 

Longitude  in  -  - 

- 

10  30  E 

By  Inspection. 

Under  43°  and  opposite  to  the  distance  252  m.  the 
departure  is  171.8,  and  under  44°,  and  opposite  to  the 
same  distance,  the  departure  is  175.0. 

Then  as  3.2  :  1.2  :  :  60'  :  22'. 

Elcnce  the  course  is  43°  22'. 

Again,  under  43°  and  opposite  to  118.5, 
meridional  diflerence  of  latitude  in  a  latitude  column, 
is  1 10.5  in  a  departure  column  j  also  under  44°  and 
opposite  to  118.5  114-4. 

Then  as  3.2  ;  1.2  ::  3.9  :  1.5. 

And  1 10.5-f. I.5r=ii2,  which  doubled  is  224,  the 
difference  of  longitude. 

By  Gunter's  Scale. 

The  extent  from  the  distance  252  on  numbers,  to 
90°  on  sines,  will  reach  from  the  departure  173  on 
numbers,  to  the  course  43f  on  sines  ;  and  the  same  ex¬ 
tent  that  will  reach  from  tlie  complement  of  the  course 
46°y  on  sines  will  reach  to  the  difference  of  latitude 
1 83  on  numbers. — Again,  the  extent  from  43*  to  43®-, 
on  tangents  will  reach  from  the  meridional  difference 
of  latitude  237,  to  the  differcucc  of  longitude  224,  on 
numbers. 

Prob.  VIII.  Given  one  latitude,  course,  and  differ¬ 
ence  of  longitude :  to  fiud  the  other  latitude  and  dis¬ 
tance. 

Example.  A  ship  from  Tcrcera,  in  latitude  38®  45'  N, 
longitude  27®  6'  W,  sailed  on  a  direct  course,  wliicJi, 
when  corrected,  was  N  32°  E,  and  is  found  by  observa¬ 
tion  to  lie  in  longitude  18°  24'  W'.  Required  the  lati¬ 
tude  come  to,  and  distance  sailed  ^ 


Longitude 
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s  Longitude  of  Tercera 
Longitude  in 


NAVIGATION.  Practice. 

Example.  A  ship  fi-om  port  St  Julian,  in  latitude  Mercator’s 
49°  10'  S,  longitude  68°  44'  W,  sailed  as  folloirs  *,  Saiimg. 


27°  6'W 
18  24  W 


Difference  of  longitude 


8  42=522 


By  Construction. 

Make  the  right-angled  triangle  ADE  (fig.  33.)  ha¬ 
ving  the  angle  A  equal  to  the  course  32°,  and  the  side 
DE  equal  to  the  difference  of  longitude  522  :  then 
AD  will  measure  835,  which  added  to  the  meridional 
parts  of  the  latitude  left,  will  give  those  of  the  latitude 
come  to  48°  4^^  5  hence,  the  difference  of  latitude  is 
601  :  make  AB  equal  thereto,  to  which  let  BC  be 
drawn  perpendicular  j  then  AC  applied  to  the  scale 
will  measure  708  miles. 


By  Calculation. 

To  find  the  meridional  difference  of  latitude. 

As  radius  -  _  .  _  lo.ooooo 

is  to  the  co-tangent  of  the  course  32°  o'  10.20421 
so  is  the  difference  of  longitude  5  22  2.71767 


to  the  mer.  difference  of  latitude  8352  2.92188 

Latitude  of  Tercera  -30°45'N  Mer.  parts  2526 
’  Mer.  diff.  oflat. 


835 


Latitude  come  to  -  48  46N  Mer.  parts  3361 


Difference  of  latitude  10  1=601  miles. 

To  find  the  distance. 

As  radius  -  _  . 

is  to  the  secant  of  the  course 
so  is  the  difference  of  latitude 


32°  o' 


to  the  distance 


-  601 
737.7 


10.00000 
10.071  ;8 
2.77887 


2.85045 


ESE  53  miles,  SEiS  74  miles,  E  hy  N  68  m.  SEAE|-E' 
47  miles,  and  E  84  miles.  Required  the  ship’s  pre¬ 
sent  place  ? 


Courses. 

Dist. 

Dift’.  of  Lat. 

Departure. 

N 

S 

E 

W 

ESE 

53 

20.3 

49.0 

SE^yS 

74 

61.5 

41.1 

EAyN 

68 

13-3 

66.7 

SEiyEfE 

47 

22.1 

41-5 

E 

84 

84.0 

‘3-3 

103.9 

282.3 

' 

13-3 

S  72°  E 

197 

90.6- 

rl°3i' 

Latitude  left, 
Latitude  come  to 


49  10  Sm.pt.  3397 


50  41Sm.pt.  3539 


Mer.  difference  of  latitude  -  -  142 

Now  to  course  72°,  and  opposite  to  71,  half  the 
mer.  difference  of  latitude  in  a  latitude  column,  is 
218.7  in  a  departure  column,  which  doubled  is 
437,  the  difference  of  longitude. 

Longitude  of  Port  St  Julian  -  68°  44'W 

Difference  of  longitude  -  7  17E 


Longitude  come  to 


61  27  W 


By  Inspection. 

To  course  32°,  and  opposite  to  130.5,  one  fourth  of 
the  given  difference  of  longitude  in  a  departure  column, 
the  difference  of  latitude  is  208.8,  which  multiplied 
hy  4  IS  835,  the  meridional  difference  of  latitude  5 
hence  the  latitude  in  is  48°  46'  N,  and  dlfi'erence  of  la¬ 
titude  601. 

Again,  to  the  same  course,  and  opposite  to  200,  one 
third  of  the  difference  of  latitude,  the  distance  is  236, 
which  multiplied  bv  3  gives  708  miles. 

By  Gunter's  Scale. 

The  extent  from  the  course  32°,  to  45°  on  tangents, 
Will  reach  from  the  difference  of  longitude  522  to  the 

meridional  difference  of  latitude  835  on  numbers. _ 

extent  from  the  complement  of  the  course  58° 
to  90”  on  sines,  will  reach  from  the  diflerence  of  lati¬ 
tude  601,  to  the  distance  708  miles  on  numbers. 


Prob.  IX.  To  find  the  difference  of  longitude  mad 
good  upon  compound  courses. 

Rule.  With  the  several  courses  and  distances,  con 
plete  the  Traverse  Table,  and  find  the  dlfi’erence  of  Is 
titude,  departure,  and  course  made  good,  and  the  lati 
tude  come  to  as  in  Traverse  Sailing.  Find  also  th 
meridional  difference  of  latitude. 

Now  to  the  course  and  meridional  dlfi’erence  of  h 
titude,  in  a  ktitude  column,  the  corresponding  depai 
turyvill  be  the  difference  of  longitude,  which  applie 
tmle’^  left  will  give  the  ship’s  present  long 


Although  the  above  method  is  that  usually  employ¬ 
ed  at  sea  to  find  the  diflerence  of  longitude,  yet  as  it 
has  been  already  observed,  it  is  not  to  be  depended  on, 
especially  in  high  latitudes,  long  distances,  and  a  con¬ 
siderable  variation  in  the  courses,  in  which  case  the  fol¬ 
lowing  method  becomes  necessary. 

Rule  II.  Complete  the  Traverse  Table  as  before, 
to  which  annex  five  columns.  Now  with  the  latitude 
left,  and  the  several  differences  of  latitude,  find  the 
successive  latitudes,  which  are  to  be  placed  in  the  first 
of  the  annexed  columns  ;  in  the  second,  the  meridional 
parts  corresponding  to  each  latitude  is  to  be  put ;  and 
in  the  third,  the  meridional  difi’erences  of  latitude. 

Then  to  each  course,  and  corresponding  meridional 
difference  of  latitude,  find  the  difference  of  longitude, 
by  Prob.  VI.  which  place  in  the  fourth  or  fifth  co¬ 
lumns,  according  as  the  coast  is  easterly  or  westerly  ; 
and  the  difference  between  the  sums  of  these  columns 
will  be  the  difference  of  longitude  made  good  upon  the 
whole,  of  the  same  name  with  the  greater. 

Remarks. 

1.  When  the  course  is  north  or  south,  there  is  no 
difl’erence  of  longitude. 

2.  When  the  course  is  east  or  west,  the  difference 
of  longitude  cannot  be  found  by  Mercator’s  Sailing  j 
In  this  case  the  following  rule  is  to  be  used. 

Jo  the  nearest  degree  to  the  given  latitude  taker* 
as  a  course,  find  the  distance  answering  to  the  depar¬ 
ture  in  a  latitude  column :  this  distance  will  be  the  dif¬ 
ference  of  longitude. 

Ex. 


Practice.  NAVIGATION.  67;, 

Mercator's  Ex,  I.  Four  days  ago  we  took  our  departure  from  Faro-liead,  in  latitude  58°  40'  N,  and  longitude  4°  50'  ,  ^^ercator’s 

Sailing,  and  since  have  sailed  as  follows:  NAV  32  miles,  W  69  miles,  AA'NW  93  miles,  \\bS  77  miles,  tiAV  58  miles.  Sailing, 
and  S  49  miles. — Required  our  present  latitude  and  longitude  ? 


Traverse  Table. 

Longitude  Table. 

Courses. 

Dist. 

Diff  of  JLat 

Departure. 

Successive 

Mcrid. 

Mcrid. 

Diff  of  Longitude.  | 

Latitudes. 

Parts. 

Diff.  Lat 

N 

s 

W 

E 

w  - 

00  ' 

0 

1 

0^ 

4370 

j 

NAV 

32 

22.6 

22.6 

59  3 

4415 

45 

45-0  1 

AV 

69 

69.0 

59  3 

4415 

0 

134-0  1 

AVNAA 

93 

35-6 

85-9 

59  38 

4484 

69 

166.5  1 

AVAS 

77 

15.0 

75-5 

59  23 

4454 

30 

151.0  ; 

SAV 

58 

41.0 

41.0 

58  42 

4374 

80 

80.0  ; 

AV|S 

49 

7.2 

48-5 

58  35 

4361 

13 

88.0  1 

00 

63.2 

342-5 

664.5  i 

lf8.2 

Longitude  ot  I'aro  bead 

- 

4®5o'AV. 

Difference  of  longitude 

-  1*  4  - 

AV  I®  S 

343 

5-0 

Longitude  in 

- 

-  1 

5  54  - 

£a'.  2.  A  ship  from  latitude  78°  15'  N,  longitude  28°  14'  E,  sailed  the  following  courses  and  distances.  The 
latitude  come  to  is  required,  and  the  longitude,  by  both  methods  ;  the  bearing  and  distance  of  Haclult’s  head¬ 
land,  in  latitude  79°  55'  N,  longitude  1 1°  55'  E,  is  also  required  ? 


Traverse  Table. 

Longitude  T.vble. 

Courses. 

Diff.  of  Lat. 

Departure. 

Successive 

Merid. 

Merid. 

Diff.  of  Longitude. 

Dist. 

N 

s 

E 

W 

Latitudes. 

Parts. 

DiJ}’.  Lat. 

E 

W 

'54 

96 

89 

IIO 

56 

78 

58-9 

56-4 

107.9 

45.0 

67.9 

73-4 

21.5 

26.3 

142.3 

67.9 

68.8 

33-4 

78°  15' 

79  '4 
68  6 

79  2 

80  CO 

81  35 
8o  22 

7817 

8120 

-  7774 
8056 
8676 
8970 
8504 

303 

346 

282 

620 

294 

466 

123.6 

166.7 

73'-7 

346.0 

343-6 

218.0 

268.2 

'4'-3 

i4'-3 

47.8 

3 '2-4 
47.8 

290.3 

'639-3 

290.3 

126.9 

264.6 

1349.0 

Latitude  left 
Diff.  of  latitude 

Lat.  come  to 


By  Rule  I. 
78°  15' N. 

2  7  N. 

80  22  N. 


Mer.  pts.  7817 
Mer.  pts.  8504 


Meridional  diff.  of  latitude 
As  dilfercnce  of  lat.  -  1 26.9 

is  to  mer.  diff.  of  lat.  -  687 
so  is  the  departure  -  264.6 


M32 


687 

2.10346 

2.83696 

2.42256 


3.15606 


to  diff.  of  longlt. 

Longitude  left 

Longitude  in  -  4  22  E. 

The  error  of  this  method,  in  the  present  example, 
is  therefore  1°  23'. 


23”  52'  AA*. 
28  14  E. 


Longitude  left 
Difference  of  longitude 

Longitude  In 


28°  14'  E. 
22  29  AA'. 

5  45  K- 


To  6nd  the  bearing  and  distance  of  Hacluit’s 
head-land. 

Lat.  II.  H.=z79°  55'N.M.  P.  8347  Lon.  ii®  55'E. 
Lat.  ship.  =80  22  N.  M.  P.  8504  Lon.  5  45  E. 


Diff.  lat. 


o  27M.D.  L.  157D.  L.6  to 


573 


Now  to  78.5  half  the  meridional  difl'erence  of  la¬ 
titude,  and  185.0  half  the  difference  of  longitude, 
the  course  67®,  and  opposite  to  the  difference  of  latl-  | 
jj  tude  27,  the  distance  is  69  miles.*— I  lence  Ilacluit’s  | 
I  head-land  bears  S  67®  E,  distant  69  miles.  j 


4^ 
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resolving  Chap.  VIJ^  Containing  the  Method  of  resolving  the 

several  Problems  of  Mercator's  Sailing,  by  the  As~ 

sistame  of  a  Table  of  Logarithmic  Tangents. 


the  Pro¬ 
blems  of 
Mercator’s 
Sailing. 


Prob  I.  Given  one  latitude,  distance,  and-  differ¬ 


ence  of  longitude  ;  to  find  the”  course,  and  otlier  latir 


tilde. 


EflE.  To  the  arithmetical  complement  of  the  loga¬ 
rithm  of  the  distance,  add  the  logarithm  of  tlie  differ¬ 
ence  of  longitude  in  minutes,  and  the  log.  cosine  of 
the  given  latitude ;  the  sum  j-ejecting  radius  -R’in  be  the 
log.  sine  of  the  approximate  course. 

To  the  given  latitude  taken  as  a  course  in  the  tra¬ 
verse  table,  add  half  the  difference  of  longitude  in  a 
distance  column  j  the  corresponding  departure  will  be. 


the  first  correction  of  the  course,  which  is  subtractive  Method  c 
if  the  given  latitude  is  the  least  of  the  two ;  otherwise,  rcsolv-ng 

additive..  ble^ni^'i^ 

In  Talde  A,,  under  the  complement  of  the  course, 
and  opposite  to  the  first  con'ection  in  the  side  co-  Sailing, 
lumn,  is  the  second  correction.  In  the  same  table  find  'v— 
the  number  answering  to  the' course  at  the  top,  and  dif¬ 
ference  of  longitude  in  the  side  column  ;  and  such  part 
of  this  number  being  taken  as  is  found  in  Table  B  op¬ 
posite  to  the  given  latitude,  will  be  the  third  correc¬ 
tion.  Now  these  two  corrections,  subtracted  from  the 
course  corrected  by  the  first  correction,  will  give  the 
true  course. 

No-vv  the  course  and  distance  being  known,  the  dif¬ 
ference  of  latitude  is  found  as  formerly. 


Table  A 

• 

Table  B. 

Arc. 

10° 

20° 

30° 

0 

0 

50“ 

60° 

70° 

1 

0 

0 

00 

_ 

90° 

Lat. 

1° 

3' 

I 

1' 

1' 

c' 

0' 

o' 

0' 

o' 

0® 

I 

T 

2 

12 

6 

4 

2 

2 

I 

I 

0 

0 

10 

I 

T 

3 

27 

13 

8 

6 

4 

3 

2 

I 

0 

2Q 

4 

47 

23 

14 

10 

7  . 

5 

3 

I 

0 

33 

5 

74 

36 

23 

16 

1 1 

8 

5 

2 

0 

40 

TS'+To 

6 

107 

52 

33 

22 

16 

1 1 

7 

3 

0 

*50 

J. 

4 

7 

145 

70 

44 

30 

21 

15 

9 

4 

0 

60 

1 

S 

8 

190 

92 

58 

40 

28 

19 

12 

6 

0 

70 

80,  &c. 

> 

■5* 

E.mmple,  From  latitude  50*  N,  a  ship  sailed  290 
miles  between  the  south  and  west,  and  difi’ered  her  lon¬ 
gitude  5°..  Required  the  course,  and  latitude  come  to? 


Distance 

.Dili,  of  longitude 

liatitude 


ar.  CO. 


290. 

300 

50°  o' CO. 


log. 

log. 


sine 


Approximate  course  -  41  41 
To  lat.  50°,  and  half  dlff.  long.  1 50  in  a  dlst, 
col.  the  first  corn. in  a.  dep.  col.  is  115 
Approximate  course  -  41  41 

Cor.  -  .  -  I  55 

It  table  A  to  co.  course  48°  and  ist  cotv.1 
1°  55'  the  second  direction  is  ^ 

To  course  41°  and  dlff.  long.  5°,. the  num-"} 


her  is  15,  of  which 
taken,  gives 
True  course 


(Tab.  B)  being^ 

S, 

To  find  the  difference  of  latitude. 
As  radius  ----- 
is  to  the  cosine  of  the  course 


so  is  the  distance 

to  the  difference  of  latitude 
Latitude  left 
Difference  of  latitude 


43  33' 

290 


210.2 


7-53760 

2.47712 

9.80807 

9.82279 

+  i  55 

— o  2 

— o  3 

43  3^  W 

lO.QOOOO 

9.86020 

2.46240 

2.32260 
50°  o'  N 
3  30S 


Latitude  come  to  -  -  -  -  30N 

This  problem  was  proposed,  and  resolved,  by  Mr 
Robei  t  Hues  in  his  Treatise  on  the  Globes,  printed  at 
Lo.ndon  in  the  year  1639,  p,  j8i. 


It  was  afterwards  proposed  by  Dr  Halley,  in  the  se¬ 
cond  volume  of  the  Miscellanea  Curiasa,  p.  34.  in  the- 
following  words : 

A  ship  sails  from  a  given  latitude,  and,  having  run  a 
cci'tain  number  of  leagues,  has  altered  her  longitude  by  a 
given  angle  ;  it  is  required  to  find  the  course  steered. 
And  he  then  adds— solution  hereof  would  he  very 
acceptable,  if  not  to  the  public,  at  least  to  the  author  of 
this  tract,  being  likely  to  open  some  further  light  into  tice 
mysteries  of  geometry. 

Since  that  time,  this  problem  has  been  solved  In  an 
indirect  manner,  by  several  writers  on  navigation,  and 
others  : — As  Monsieur  Bouguer,  In  his  Nouveau  Traite 
de  Navigation  ;  Mr  Robertson,  in  the  second  volume  of 
his  Elements  of  Navigation Mr  Emerson,  in  his  Theo¬ 
ry  of  Navigation,  which  accompanies  his  Mathematical 
Principles  of  Geography  slSlr  Israel  Lyons,  in  the  Nau¬ 
tical  Almanack  for  1772;  and  Monsieur  Bezout,  in  his 
Traite  de  Navigation  ;  and  lately,  Baron  Maseres,  w  ith 
the  assistance  of  Mr  Attwood,  has  given  the  first  direct 
solution  of  this  problem.  For  a  comparison  of  the  va¬ 
rious  solutions  which  have  hitherto  been  made  of  this 
problem,  the  reader  is  referred  to  that  by  Dr  Mackay, 
in  the  fourth  and  sixth  volumes  of  Baron  Masercs’s 
Scriptores  Logarithmici. 

It  was  Intended  in  this  place  to  have  given  rules,  to 
make  allowance  for  the  spheroidal  figure  of  the  earth  : 
but  as  the  ratio  of  the  polar  to  the  equatorial  semi-axis 
Is  not  as  yet  determined  with  sufficient  accuracy, 
neither  is  it  known  if  both  hemispheres  be  similar 
figures  ;  therefore  these  rules  would  be  grounded  on  as¬ 
sumption  only,  and  might  probably  err  more  from  the 

truth 
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Oblique  truth  than  those  adapted  to  the  spherical  hypothesis. 
Suiiing.  This  therefore  is  supposed  to  be  a  sufficient  apology  for 
not  inserting  them. 

Chap.  VIII.  Of  Oblique  Sailing, 

OBl-iq,UE  sailing  is  the  application  of  oblique-angled 
plane  triangles  to  the  solution  of  problems  at  sea.  This 
sailing  will  be  found  particularly  useful  in  going  along 
shore,  and  in  surveying  coasts  and  harbours,  &c. 

Ea\  I.  At  1  ill  A.  M.  the  Girdle  Ness  bore  V'NW, 
and  at  2h  P.  M.  it  bore  NW^»N :  the  course  during 
the  interval  SiW,  five  knots  an  hour.  Required  the 
distance  of  the  ship  from  the  Ness  at  each  station  ? 

By  Construction. 

Describe  the  circle  NE,  SW  (fig.  34.),  and  draw 
tiie  diameters  NS,  EW,  at  right  angles  to  each  other : 
from  the  centre  C,  which  represents  the  first  station, 
draw  the  WNW  line  CE  j  and  from  the  same  point 
draw  CH,  SiW,  and  equal  to  15  miles  the  distance 
sailed. — From  H  draw  HE  in  a  NW^>N  direction,  and 
the  point  F  will  represent  the  Girdle  Ness.  Now  the 
distances  CF,  HF  will  measure  19.1  and  26.5  miles 
respectively. 

By  Calculation. 

In  the  triangle  FCH  are  given  the  distance  CH  15 
miles,  the  angle  FCH  equal  to  9  points,  the  interval 
between  the  SiW  and  WNW  points,  and  the  angle 
CHF  equal  to  4  points,  being  the  supplement  of 
the  angle  contained  between  the  S^W  and  NW^N 
points  ;  hence  CFH  is  3  points  :  to  find  tire  distances 
CF,  HF. 

To  find  the  distance  CF. 

As  the  sine  of  Cl'H  -  3  points 

is  to  the  sine  of  CHF  -  4  points 

so  is  the  distance  CH  15  miles 


Pit-  35- 


9-74474 

9.84948 

1.17609 


to  the  distance  CF  -  19  07 

To  find  the  distance  FH. 
As  the  sine  of  CFH  -  3  points 

is  to  the  sine  of  FCH  -  points 
so  is  the  distance  CH  -  15  miles 


to  the  distance  FH 


1.28083 
9.74474 

9-99157 

1.17609 

26.48  1.42292 

Kx.  2.  The  distance  between  the  SE  point  of  the 
island  of  Jersey  and  the  island  of  Brehaut  is  13  leagues  : 
and  the  correct  bearing  and  distance  of  Cape  Frehel 
from  the  island  of  Brcliaut  is  SEiE  26  miles.  It  is  al¬ 
so  known  tliat  the  SE  point  of  Jersey  bears  NNE  from 
Cape  Frehel :  from  whence  the  distance  of  these  two  is 
required,  together  with  the  bearing  of  the  same  point 
from  the  Island  of  Brehaut  ^ 

By  Construction. 

Describe  a  circle,  (fig.  35.)  and  draw  two  diameters 
at  right  angles,  the  extremities  of  whieh  will  represent 
the  cardinal  points,  north  being  uppermost. — Let  the 
centre  B  represent  Brehaut,  from  which  draw  the  SEAE 
line  BE  equal  to  26  miles,  and  the  point  F  will  repre¬ 
sent  Cape  Frehel,  from  which  draw  the  NNE  line  FI  -, 
make  BI  equal  to  39  miles;  Then  FI  applied  to  the 
scale  will  measure  34!  miles,  and  the  inclination  of  BI 
to  the  meridian  will  be  found  equal  to  63°!- 


By  Calculation. 

In  the  triangle  BlF  are  given  BI  and  BE  equal  to 
39  miles,  and  26  miles  respectively  j  and  the  angle 
BFI  equal  to  7  points  :  To  find  the  side  FI,  and  angle 
FBI. 


Oblique 

Sailing; 


To  find  the 

angle  BIF. 

As  the  distance  BI 

39 

1.59106 

is  to  the  distance  BF 

26 

1.41497 

so  is  the  sine  of  BFI 

78"  45'  - 

9.99157 

to  the  sine  of  BIF 

40  50  - 

9.81548 

Sum  *  -  .  -  ■ 

11935 

Angle  FBI 

60  25 

- EBF 

33  45 

Difference,  or  EBI 

26  40 

Bearing  of  Jersey  from  Brehaut  N  63  20  E. 

'I'o  fiud  the  distance  Fl. 

As  the  sine  of  BFI  -  78°  45' 

is  to  the  sine  of  FBI  -  60  25 

so  is  the  distance  BI  -  39  miles 


to  the  distance  FI 


34-58 


9.99157 

993934 

1.59106 

1-53883 


Ex.  3.  At  noon  Dungeness  bore  per  compass  NAW, 
distance  5  leagues}  and  having  run  NW6W  7  knots 
an  hour,  at  5  P.  M.  we  were  up  with  Beachyhead. 
Required  the  bearing  and  distance  of  Beachyhead  Bom 
Dungeness  ? 

By  Construction. 

Describe  a  circle  (fig.  36.)  to  represent  the  horir.on  } 
from  the  centre  C  draw  the  N^W  line  CD  equal  to  ^ 
15  miles  -,  and  the  NWiW  line  CB  equal  to  35  miles } 
join  DB,  which  applied  to  the  scale  will  measure  about 
26  J  miles }  and  the  inclination  of  DB  to  the  mcridiau 
will  be  found  equal  to  N  79*^W. 

By  Calculation. 

In  the  triangle  DCB  arc  given  the  distances  CD, 

CB  equal  to  15  and  35  miles  respectively  }  and  the  an¬ 
gle  BCD  equal  to  4  points  }  to  find  the  angles  B  and 
D,  and  the  distance  BD. 

To  find  the  angles. 

Distance  CB=35,  sum  of  the  ang.  i6  points. 

CD=:  15,  angle  C  -  4 

Sum  -  50,  angles  B  and  D  I2, 

Difference  20,  half  sum  -  6  pts.  =:  67“  30' 

As  tire  sum  of  the  distances  -  50  -  1.69897 

is  to  their  difference  -  20  -  1. 30 1 03 

so  is  the  tang,  of  half  sum  angles  67  30  -  10.38378 


to  the  tangent  of  h.alf  tlielr  diff.  44 
Angle  ('-UB 


9.98484 


III 


30 


Supplement 
Angle,  NCD 


68  30 
II  15 


Magnetic  bearing  -  N7945W.  Or  by  al¬ 

lowing  2j  i)oints  of  westerly  variation,  the  true  bearing 
of  Bcacbvhead  from  Dungeness  will  be  WjS  nearly. 

4  2 


676 


Oblique. 
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To  find  the  distance. 
Sailina,-.  Ai  the  sloe  of  CDB 

'is  to  the  sine  of  BCD  -  45.0 

so  is  the  distance  BC  -  35 


111°  30' 


9.96868 

9.84948 

1.54407 


to  the  distance  BD 


26.6 


to  the  distance  CA  23.86  - 

In  the  triangle  BCD,  are  given  the  distance  CD  25 
miles,  the  angle  CBD  44-  points  the  interval  between 
NEiE2[:  «i'id  N.|E,  and  CDB  7^  points,  the  distance 
between  WiN  and  N|.E  j  to  find  the  distance  CD. 

As  the  sine  of  CBD  -  41.  points  9.88819 

is  to  thp  sine  CDB  -  7^  points  9-99947 

so  is  the  distance  CD  -  25  miles  1-39794 


to  the  distance  CB  .  ^2.3  -  i. 50922 

In  the  triangle  CAB,  the  distances  CA,  CB,  Ire 
given,  together  with  the  included  angle  ACB,  equal  to 
4  points,  the  distance  between  N^E^JE  and  NEiEjEj 
to  find  the  angle  CAB  and  distance  AB., 


Distance  CB  32-3  Angle  ACB 


1.0 


=45  o' 


Distance  CA  23.86  Sum  of  CAB  and  ABC  135  o 

67  30 


Sum  ^6.16  Half 

Difference  8.44 
As  the  sum  of  the  distances  c6.i6  -  1.74042 

IS  to  their  difference  .  8.44  -  0.92624 

so  is  the  tangent  of  half  1  ,  .  >  07 

sum  angles  -  ^  3®  ‘  10.38278 

to  the  tangent  of  half)  ,  , - 

diff.  angles  -  t  ^9  5®  -  9-SS9^9 


.Angle  CAB 
Angle  CAF 


87  26 

14  4 


Bearing  per  compass  S  73  22  E  or  ESE^ Ej  and 


Oblique 

SailiiiiT. 


1-42487 

D.r.  4,  Banning  up  Channel  E^S  per  compass  at  the 
rate  of  5  knots  an  hour.  At  A.  M.  the  Eddistone 
lighthouse  bore  N6E|-E,  and  the  Start  point  NE^E-JE  j 
and  at  4  P.  M.  the  Eddistone  bore  NWZiN,  and  the 
Start  N5E.  Required  the  distance  and  bearing  of  the 
Start  from  the  Eddistone,  the  variation  being  2J  points 
W  f 

By  Construction. 

j-  .  Let  the  point  C  (fig.  37.)  represent  the  first  station, 

from  w'hich  draw  the  N6E:jE  line  CA,  the  NE/;E|E 
line  CB,  and  the  E6S  line  CD,  which  make  equal  to  25 
miles  the  distance  run  In  the  elapsed  time  ;  then  from 
D  draw  the  NEiN  line  DA  intersecting  CA  in  A, 
which  represents  the  Eddistone  ;  and  from  the  same 
point  draw  the  N|E  line  DB  cutting  CB  in  B,  which 
therefore  represents  the  Start,  Now  the  distance  AB 
applied  to  the  scale  wdll  measure  22.9,  and  the  bearing 
per  compass  BAF  wdll  measure  73°-f. 

By  Calculation. 

Ill  the  triangle  CxlD  are  given  CD  equal  to  25 
miles,  the  angle  CAD  equal  to  4|-  points,  the  distance 
between  N^E^^-E  and  NWi^N  5  and  the  angle  ADC 
equal  to  4  points,  the  distance  between  the  NWiN  and 
VV^N  points ;  to  find  the  distance  CA. 

As  the  sine  of  CAD  4^  points  -  9.86979 

is  to  the  sine  of  CDA  4  points  -  9.84948 

so  Is  the  distance  CD  25  miles  -  i.?9794 


Practice* 

the  variation  2^  points  being  allowed  to  the  left  of 
ESE-^E,  gives  E|^N,  the  true  bearing  of  the  Start  from 
the  Eddistone. 

To  find  the  distance. 

As  the  sine  of  CAB  87°  26'  -  .  9.99956 

is  to  the  sine  of  ACB  45  o'  -  9.84948 

so  is  the  distance  CB  -  32.3  1.50922 


to  the  distance  AB 


22.86 


I-359M 

.  Ex.  5.  A  ship  from  a  port  in  latitude  57°  9'N,  lon¬ 
gitude  2°  9'  W,  sailed  82  miles  on  a  direct  course,  and 
spoke  a  ship  that  had  run  100  miles  from  a  port  in  la¬ 
titude  56°  2i'N,  longitude  2°  50'  W. — Required  the 
course  of  each  sh^ip,  and  the  latitude  and  longitude  come 
to  ? 

Lat.  57®  9'N  Mer.  parts  4199  Lon.  2° 

-  56  21  N - 4112  —  2 


9' W 
50  W 


Dlff.  of  lat.  48  Mer.  difl.  lat.  87  Diff.  Ion.  41 


By  Construction. 

’VTith  the  meridional  difference  of  latitude,  the  dif¬ 
ference  of  longitude,  and  difference  of  latitude,  con¬ 
struct  the  triangles  ADE,  ABC  (fig.  38.)  as  in  Mer- Fig.  38. 
cator’s  Sailing  •,  then  A  will  represent  the  northenimost, 
and  C  the  southernmost  port.  The  distance  AC  ap¬ 
plied  to  the  scale  will  measure  53  miles,  and  the  bear¬ 
ing  BCA  will  be  25°-j.  From  the  points  A  and  C, 
with  distances  equal  to  82  and  100  miles  respectively, 
describe  arches  intersecting  each  other  in  M,  which 
will  thercloie  be  the  place  of  meeting. — Now  the  angle 
ABM,  the  ship’s  course  from  the  southernmost  port, 
will  measure  N  8o°-yE  ;  and  the  other  ship’s  course, 
or  angle  BAM,  will  be  67"^,  or  ESE.  From  M 
draw  the  parallel  MNP,  and  AN  will  be  the  differ¬ 
ence  of  latitude  made  by  the  one  ship,  and  CP  that  by 
the  other  ship  ;  hence  either  ot  these  being  measured 
and  applied  to  Its  correspondent  latitude,  will  give  56° 

38',  the  latitude  in.  Make  AF  equal  to  57,  the  me¬ 
ridional  dillerence  of  latitude  between  the  northernmost 
port  and  latitude  in  ;  from  F  draw  FO  perpendicular 
to  AF,  and  produce  AM  to  G,  then  FG  will  be  the 
difference  of  longitude,  which  applied  to  the  scale  will 
measure  139  ;  hence  the  longitude  in,  is  0°  10'  E. 


By  Calculation. 

In  the  triangle  ADE,  ABC,  are  given  AD  equal 
to  87,  DE  equal  to  41,  and  AB  equal  to  48  3  to  find 
the  angle  BAC  and  distance  AC. 

To  find  the  bearing  of  the  ports. 

As  the  meridional  diff.  of  lat.  87 
is  to  the  (lift’,  of  long.  -  41  - 

so  is  radius  -  -  -  . 


1-93952 

1.61278 

10.00000 


to  the  tangent  of  the  bearing  25°  14' 

To  find  the  distance  of  the  ports. 
As  radius  ... 


9.67326 


10.00000 


is  to  the  secant  of  the  7 

t 

hearing  -  j 

25  14' 

so  is  the  diff.  of  latitude 

00 

1 

to  the  distance 

53-o6 

In  the  triangle  AMC, 

the  three  sides 

find  the  angles. 

10.04355 
1. 681 24 


i.7?479 


To 


Practice. 


Oblique 

Sailing 

>  1  1 

* 

To  find  the  angle  ACM. 
82 

100  ar.co.log. 

53.06  ar.co.log. 

Sum 

Half  - 
DIflerence 

-  235.06  log. 

-  117-53 

53-53 

27  29  -  < 

Angle  ACM 
Angle  BAC 

54  58 

25  14 

Southernmost ' 
ship’s  course  _ 

N.80  12  E 

N  A  V  I  G 


8.0C000 

8.27523 

2.07015 

1-55059 


19.89597 
cosine  9.94798 


igle 

MAC. 

8 

2 

1-91381 

100 

2.00000 

54 

Co 

00 

1 

9.91319 

93 

3  - 

9.99938 

25 

14 

As  AIM 
is  to  jMC 

so  is  the  sine  of  ACM 

to  the  sine  of  MAC 
Angle  BAC 

Northernmost  ship’s 
course  ^ 

In  the  riiiht-angled  triangle  AIMN,  given  AIM,  and 
the  angle  MAN,  to  find  the  differences  of  latitude 
AN; 

As  radius 
is  to  the  cosine  of 
the  course 
so  is  the  distance 


S  67  49  E,  or  ESE. 


} 


to  the  diff.  of  lat. 
Latitude  of  nor-l 
tliernmost  port  j 

Latitude  in 


67°  49' 

82 

30.96 

57  9  Mtr.  parts. 


10.00000 

9.57700 

1.91381 

1.49081 

4199 


56  38  Mer,  parts  4142 


IMcridlonal  difference  of  latitude 

To  find  the  difference  of  longitude  EG 
As  radius 


57 


is  to  the  tangent  of)  > 

the  course  3  ‘ 

so  is  the  mer.  diff.  of  lat.  57 

139.8 


to  the  ditf.  of  long. 
I.ongitude  left 
Difference  of  longitude 


2°  9'W 
2  20  E 


10.00000 

10.38960 

1- 75587 

2- 14547 


Longitude  in 


1 1 


Chap.  IX.  Of  Wtndiuard  Sailing. 

M’indwahd  sailing  is,  when  a  ship  by  reason  of  a 
contrary  wind  is  obliged  to  sail  on  diflei-ent  tacks  in  or¬ 
der  to  gain  her  intended  port  j  and  the  object  of  this 
sailing  is  to  find  the  proper  course  and  distance  to  be 
run  on  each  tack. 

lix.  r.  A  ship  is  bound  to  a  port  48  miles  directly 
to  the  windward,  the  wind  l)eing  SSNV,  which  it  is  in¬ 
tended  to  reach  on  two  boards  j  and  the  sliip  can  lie 

3 


A  T  I  O  NT. 


within  six  points  of  the  wind, 
and  distance  on  each  tack  ? 


Required  the  course  wjndward 
Sailing. 


By  Constniction. 

Draw  the  SSW  line  CB  (fig.  39.)  equal  to  48  miles,  rig;^ 39. 
Make  the  angles  ACB,  ABC,  each  equal  to  6  points. 

Hence  the  first  course  will  be  M ,  and  the  second  SE  : 
also  the  distance  CA,  or  AB,  applied  to  the  scale^ 
will  measure  62^  miles,  the  distance  to  be  sailed  on 
each  board. 


By  Calculation. 

From  A  draw  AD  perpendicular  to  BC ;  then  in 
the  triangle  ADC  are  given  CD  equal  to  24  miles  5 
and  the  angle  ACD,  equal  to  6  points,  to  find  the  di¬ 
stance  AC. 

As  radius  -  -  lO.ooooQ 

is  to  the  secant  of  C  -  6  points  -  10.41716 

so  is  CD  24  miles  -  1.38021 


to  CA 


62.7  -  1-79737 


Ex.  2.  The  wind  at  NW,  a  ship  bound  to  a  port  64 
miles  to  the  windward,  proposes  to  reach  it  on  three 
boards  y  two  on  the  starboard,  and  one  on  the  larboard 
tack,  and  each  within  5  points  of  the  wind.  Required 
the  course  and  distance  on  each  tack  ? 

By  Construction. 

Draw  the  NW  line  C A  (fig.  40.)  equal  to  64  miles  j  Fig.  40. 
from  C  draw  CB  W6S,  and  from  A  draw  AD  paral¬ 
lel  thereto,  and  in  an  opposite,  direction  ;  bisect  AC  in 
E,  and  draw  BED  parallel  to  the  N6E  rhumb,  meet¬ 
ing  CB,  AD  in  the  points  B  and  D  ;  then  CB~AD 
applied  to  the  scale  will  measure  36-j  miles,  aiyl  BD= 
2CB=72|-  miles. 

By  Calculation. 

From  B  draw  BF  perpendicular  to  AC;  then,  in 
the  triangle  BFC  are  given  the  angle  BCF  equal  to 
^  points,  and  CF  equal  to  one- fourth  of  CAr=i6  m.  to 
iind  CB. 

As  radius  ...  -  -  10.00000 

is  to  the  secant  of  BCF  -  5  points  -  10.25526 

so  is  CF  -  -  -  16  m.  -  1.20412 


to  CB  -  -  36.25  -  1-55938 

Ex.  3.  -V.  ship  which  can  lie  within  5^  points  of  the 
wind,  is  bound  to  a  port  36  miles  to  the  windward,  the 
wind  being  NEiN,  which  it  is  intended  to  reach  on 
four  boards,  the  first  being  on  the  larboard  tack.  Re¬ 
quired  the  course  and  distance  on  each  ? 

By  Construction. 

Draw  the  NEAN  line  CA  (fig.  41.)  equal  to  36  Fig- 4"- 
Miiles,  and  bisect  it  in  B  ;  from  C  and  B  draw  lines  pa¬ 
rallel  to  the  E  JS  rhumb  ;  and  from  A  and  B  draw 
lines  parallel  to  the  SSEjE  point,  meeting  the  former 
in  the  points  D  and  E.  Now  the  distances  AD,  BD, 

BE,  and  CE,  are  equal  ;  and  any  one  of  tliem  applied 
to  the  scale  will  measure  19.1  miles. 

liy  Calculation. 

From  E  draw  EF  perpendicular  to  AC;  and  In  the 
tri-angle  CFE  are  given  CFrrpm.  and  the  angle  FCE 
rrci-  oolnts,  to  find  CF. 

-  *  A3 


678 


Windward  As  radius 
Sailing,  is  to  the  secant  of  FCE 
so  is  CF 

to  the  distan'ce  CE 
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To  find  CB,  the  distance  on  the  larboard  tack. 

4  points  9.84948 
9  jioints  9.99157 


Practice, 


5f  points 
9  miles 


10.00000 

10.32661 

0.95424 


As  the  sine  of  B 
is  to  the  sine  of  E 


Current 

Sailing 


19. 1  miles  1.28085 


so  is  the  distance  CE 


Fig.  4*. 


9.91985 

9-74474 

1.60206 


1.42695 


te-  the  distance  CB  -  .  26.73 

To  find  the  distance  AB. 

As  the  sine  of  B  -  .  5  points  9  91985 

is  to  the  ,^ine  of  C  -  -  8  points  lo.oocoo 

so  is  the  distance  CA  -  40  miles  1.60206 


to  the  distance  AB 


48.1  r 


1.68221 


'Ex.  5.  A  ship  close  hauled  within  5  points  of  the 
wind,  and  making  one  point  of  leeway,  is  bound  to  a 
port  bearing  SSW  distant  54  miles,  the  wind  being 
.  It  is  intended  to  make  the  port  at  three  boards, 
the  first  of  which  must  be  on  the  larboard  tack  in  order 
to  avoid  a  reef  of  rocks,  lietpilred  the  course  and  dis¬ 
tance,  on  each  tack  ? 

jBi/  Construction. 

Fig.  43.  .  Draw  tlie  SSW  line  CA  (fig.  43.)  equal  to  54  m. 

and  as  the  wind  is  Si^E,  and  the  ship  makes  her  course 
good  within  6  points  of  the  wind,  therefore  the  course 
on  the  larboard  tack  will  be  SWAW,  and  on  the  star¬ 
board  E6S  :  lienee  from  C  draw  the  SWAW  line  CB 
and  from  A  draw  AD  parallel  thereto  ;  bisect  CA  in 
E,  and  draw  BED  parallel  to  the  EZ-S  line  *,  thtn  will 
LB  and  AD  be  the  distances  oli  the  larboard  tack, 
ivnich  applied  to  the  scale,  each  will  be  found  to  mea- 
sure  37.4  ;  and  the  distance  on  the  starboard  tack  BD 
will  measure  42.4  miles. 

Ey  Calculation. 

The  triangles  CBE,EAD  are  equal  and  similar : 
hence  jn  the  first  of  these  arc  given  CE,  equal  to  27 
miles,  half  the  distance  between  the  ship  and  port ;  the 
^  ang  es  ,  anc  ,  equal  to  3,  4,  and  9  points  re¬ 
spectively,  to  fand  CB  and  BE. 

4 


27  miles  1.43136 


E.V.  4.  A  ship  bound  to  a  port  bearing  NJW  distant 
40  miles,  with  the  wind  at  WEfE,  intends  to  reach 
it  on  two  boards.  Required  the  course  and  distance 
on  each  tack,  the  ship  lyine  within  5f  points  of  the 
wind  ? 

By  Construction. 

Draw  the  N5W  line  CA  (fig.  42.}  equal  to  40 
miles  j  and  because  the  wind  is  NiEfE,  and  the  ship 
can  lie  within  5^  points  of  the  wind,  the  course  on  the 
larboard  tack  will  be  E^N,  and  on  the  starboard  NW. 
Therefore,  from  the  centre  C  draw  the  E^N  line  CB, 
and  from  it  draw  the  NW  line  AB,  meeting  CB  in 
B  ;  then  CB  and  AB  applied  to  the  scale  will  measure 
26.7  and  48.1  ra.  respectively. 

By  Calculation. 

In  the  triangle  ACB,  given  AC=40  miles,  and  the 
angles  A,  B,  and  C,  equal  to  3,  5,  and  8  points  respec¬ 
tively,  to  find  AB  and  BC. 

To  find  the  distance  CB. 

As  the  sine  of  B  -  -  5  points 

IS  to  the  .sine  of  A  -  -  ^  points 

so  is  the  distance  CA  -  40  miles 


to  the  distance  BC  -  -  3745  ^’57345 

To  find  BE  half  the  distance  on  the  starboard  tack. 
As  the  sine  of  B  -  -  4  points  9.84948 

is  to  the  sine  of  C  -  -  3  points  9.74474 

.so  is  the  distance  CE  -  27  miles  1.43136 


to  the  distance  BE 


21.21 


I. 


32662 

Whole  distance  AC  -  42.42 

Ex.  6.^  A  .ship  plying  to  the  windward,  with  the 
wind  atNNE,  afier  sailing  51  miles  on  each  of  two 
tacks,  is  found  by  observation  to  liave  made  36  miles 
of  dlfierence  of  latitude.  How  near  the  wind  did  she 
make  her  way  good  ? 

By  Constrifction. 

IVI-ake  CA  (fig.  44.)  equal  to  36 
perpendicular  to  C.4,  and  draw  the 


miles 

NNE 


draw  AB  f  >S.  44* 
CB, 


line 


meeting  AB  in  B  ;  make  CD,  BD  each  equal  to  51 
miles,  and  tliese  being  measured,  will  be  found  equal  to 
6  points. 

By  Calculation. 

In  the  triangles  CAB,  BCD,  are  given  AB  equal  to 
36  m.  CD=rBD— 51,  and  the  angle  ACB  equ-al  to  2 
points  5  to  find  the  angle  BCD. 

As  tlie  distance  CD  -  51  1.7075*' 

is  to  the  dill',  of  latitude  CA  -  18  ^-25527 

so  is  the  secant  of  ACB  -  2  points  10.03438 


to  the  cosine  of  BCD 


67°  32'  9.58208 


Chap.  X.  Of  Current  Sailing. 

The  computations  in  the  preceding  chapters  have 
been  performed  upon  the  assumption  that  the  water  has 
no  motion.  This  may  no  doubt  answer  tolerably  well 
in  those  places  where  the  ebbings  and  flowings  are  re¬ 
gular,  as  (hen  the  effect  of  the  tide  will  be  nearly  coun¬ 
terbalanced.  But  in  places  where  there  is  a  constant 
current  or  setting  of  the  sea  towards  the  same  point,  an 
allowance  for  the  change  of  the  ship’s  place  arising 
therefrom  must  be  made  :  And  the  method  of  resolving 
these  problems,  in  which  the  effect  of  a  current,  or 
lieave  of  the  sea,  is  taken  into  consideration,  is  called 
current  suiling. 

In  a  calm,  it  is  evident  a  ship  will  be  carried  in  tlie 
direction  and  with  the  velocity  of  the  current.  Hence, 
if  a  ship  sails  in  the  direction  of  the  current,  her  rate 
will  be  augmented  by  the  rate  of  the  current  j  but  if 
sailing  directly  against  it,  the  distance  made  good  will 
be  equal  to  the  difleience  between  the  ship’s  rate  as  giv¬ 
en  by  the  log  and  that  of  the  current.  And  the  abso¬ 
lute  motion  of  the  ship  will  be  a-fiead,  I'f  her  rate  ex¬ 
ceeds  that  of  the  current ;  but  if  less,  the  ship  will 
make  sternway.  If  the  ship’s  course  be  oblique  to  the 
CHrrent,  the  distance  made  good  in  a  given  time  will 
be  represented  by  the  third  side  of  a  triangle,  whereof 
the  distance  given  by  the  log,  and  the  drift  of  the  cur¬ 
rent  in  the  same  time,  are  the  other  sides  5  and  the  true 
course  will  be  the  angle  contained  between  the  meridian 
and  the  line  actually  described  by  the  ship. 

Ex. 
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Plate 

CCCLXV 

45- 


Current  Ex,  I,  A  ship  sailed  NNE  at  the  rate  of  8  knots  an 
Sailing,  hour,  during  i8  hours,  in  a  current  setting 

~  miles  an  hour.  Required  the  course  and  distance  made 
good  ? 

Bij  Co?is( ruction. 

Draw  the  JCNE  line  CA  (fig.  45.)  equal  to  18x8 
“  144  miles;  and  from  A  draw  AB  parallel  to  the 
N\\/AV  rhumb,  and  equal  to  18x2^=45  miles:  now 
BC  being  joined  will  lie  the  distance,  and  NCB  the 
course.  'J'he  first  of  these  will  measure  159  miles,  and 
the  second  6°  23'. 

By  Calculation. 

In  the  triangle  ACB,  are  given  AC~i44  miles, 
AB=45  miles,  and  the  angle  CAB^o  points,,  to  find 

BAG  :iud  BC. 

To  find  the  course  made  good. 


Dist.  AC 
Dist.  AB 

Rum 

Dili. 


.144 

4i 

189 

99 


Aug.  BAC=.9  pts=:  101°  1 


B  +  G 
B+C 


78 


39 


45 

22^ 


As  tlie  sum  of  the  sides 

189 

- 

2.27646 

is  to  the  difference  of  the  sides 

99 

- 

j  •99563 

so  is  the  tan.  of  half  sum  angles 

39  : 

9.91417 

to  the  tan.  of  half  diff.  angles  - 

23 

9-63334 

Angle  ACB 

16 

7 

xingle  ACN 

22 

33 

Course  made  good  N  6 

To  find  the  distance. 

23 

As  the  sine  of  xiC  B  -  16° 

i 

- 

9-44341 

is  to  the  sine  of  C  AB  -  loi 

15 

- 

9-99*57 

so  is  the  distance  AB 

45 

- 

1.65321 

to  the  distance  CB  -  159  -  2.20137 

Ex.  2.  A  ship  from  a  port  in  latitude  42°  52'  N, 
sailed  S6W4AV  i  7  miles  in  7  hours,  in  a  current  set¬ 
ting  between  the  north  and  west ;  and  then  the  same 
port  bore  ENF,,  and  the  sliip’s  latitude  by  observation 
was  42°  42'  N.  Required  the  setting  and  drift  of  the 
cuiTcnt  ? 

By  Construction, 

Fig.  4tf.  Draw  the  SA^V-j^V  line  CA  (fig.  46.)  equal  to  17 
miles,  and  make  CB  equal  to  10  miles,  the  difference 
of  latitude  ;  through  B  draw  the  parallel  of  latitude 
BD,  and  draw  the  WSW  line  CD,  intersecting  BD 
in  D  :  AD  being  joined,  will  represent  the  drift  of  the 
current,  which  applied  to  the  scale  will  measure  20.2, 
and  the  angle  DAE  will  be  its  setting,  and  will  be 
found  equal  to  72°. 

Bj/  Calculation. 

In  the  triangle  CBD,  given  CB=io  miles,  and  the 
angle  BCD=6  points  ;  to  find  the  distance  CD. 

As  radies  .....  lO.OOOOO 

is  to  the  secant  of  BCD  -  6  points  JO.41710 

so  is  the  difl.  of  lat.  CB  -  10  miles  i.ooooo 
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To  find  the  setting  of  the  current.  Current 

Distance  DC  =:  26.13  Angle  ACD=:44  points.  Sailing, 

Distance  o  CAD-|-CDA  ii|. 


Sum  -  43.13  CAp_-fCDA^^^_g^^^^ 

Difference  -  9.13 

As  the  sum  of  the  sides  43'I3  *  1*63478 

is  to  the  differ,  of  the  sides  -  9*13  -  0.96047, 

so  is  tang,  half  sum  angles  -  64°4i'  -  10.32509 


to  tang,  half  diff.  angles 


24  6  -  9.65078. 


Angle  CAD  -  -  88  47 

Angle  CAE  z=  ACB  or  p.  =r  16  62 

Setting  of  the  current  EAD  =071  55 

To  find  the  drift  of  the  current. 

As  the  sine  of  CAD  -  88®  47'  -  9.999910 

is  to  the  sine  of  ACD  -  44.  points  9.88819 

so  is  the  distance  CD  -  26.13  -  1.4 17 10 


to  the  drift  of  current  AD  20.2  -  ^•3°539 

Hence  the  hourly  rate  of  the  current  is - ^—2.9 

knots. 

Ex.  3.  A  ship,  from  latitude  38®  20'  N,  sailed  24 
hours  in  a  current  setting  NWAN,  and  by  account  is  in 
latitude  38°  42'  N,  having  made  44  miles  of  easting  ; 
but  the  latitude  by  observation  is  38°  58'  N.  Required 
the  course  and  distance  made  good,  and  the  drift  of  the 
current. 


By  Construction. 

Make  CE  (fig.  47.)  equal  to  22  miles,  the  difference  Fig.  47I 
of  latitude  by  D,  R,  and  EAr:54  miles,  the  depar¬ 
ture,  and  join  CA;  make  CDr:38  miles,  the  differ¬ 
ence  of  latitude  by  observation  ;  draw'  the  parallel  of 
latitude  DB,  and  from  A  draw  the  NW^N  line  AB, 
intersecting  DB  in  B,  and  AB  will  be  the  drift  of  the 
current  in  24  hours  ;  CB  being  joined,  will  be  the  dis¬ 
tance  made  good,  and  tire  angle  DCB  the  true  course. 

Now,  AB  and  CB  applied  to  the  scale,  will  measure 
19.2  and  50.5  respectively;  and  the  angle  DCB  will 
be4i°4. 

By  Calculation. 

From  B  draw  BF  perpendicular  to  AE,  then  in  the 
triangle  AFB  arc  given  BF=i6  miles,  and  the  angle 
ABF— 3  points;  to  find  AB  and  AF. 

To  find  the  drift  of  the  current  AB. 

As  radius  ...  jo.ooooo 

is  to  the  secant  of  ABF  -  3  points  -  10.08015 

so  is  BF  ...  16  miles  -  1.20412 


to  the  drift  of  the  current  AB  19.24 

Hence  the  hourly  rate=:^-2l^— 0.8. 

24 

To  find  AF. 

As  radius  .  -  .  .  . 

is  to  the  tangent  of  ABF  3  points 
80  is  BF  -  -  -  16  miles 


1.28427 


10.00000 
9.82489 
1. 20412 


to  the  distance  CD  -  26.13  1.41710 

Again,  In  the  triangle  ACD  are  given  the  distance 
ACm7  niiles,  Cl)::^26.i3,  and  the  angle  ACD  44 
points  ;  to  find  the  remaining  parts. 


to  AF  ...  10.69  "  1.02901 

Departure  by  account  EA  -  44. 

True  departure  EF=:DB=33.3I 

Now,. 
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Cun-ent  Now,  in  the  triangle  CDB  are  given  the  difference 
Sailing,  of  latitude  and  departure  j  to  tind  the  course  and  di- 
stance. 

To  find  the  course. 

As  the  difference  of  latitude  CD  38.  -  1.57978 

is  to  the  departure  DB  -  33‘3^  "  ^•52257 

so  is  radius  .  .  -  -  -  10.00000 


to  the  tangent  of  the  course  -  41°  14'  -  9.94270 

To  find  the  distance. 

As  radius  -  _  .  .  -  10.00000 

is  to  the  secant  of  the  course  -  41°  14'  10.12376 

so  is  tlie  difference  of  latitude  -  38  -  1.57978 


to  the  distance  -  -  -  50*53  "  ^•7°354 

Ex.  4.  In  the  Straits  of  Sunda,  at  2  P.  M.  steering 
SE6S  at  the  rate  of  5  knots  an  hour,  I  passed  close  by 
the  small  islands  off  Hog  point.  At  6,  not  having 
changed  our  course,  came  to  anchor  on  the  Java  shore. 
Upon  setting  the  said  island  from  this  anchoring  place, 
I  find  it  bears  due  north,  its  distance  by  the  chart  being 
22  miles.  It  follows  from  hence,  that  our  course  has 
been  affected  by  a  current.  Required  its  velocity  and 
direction  ? 

Ey  Construction. 

Fig.  48.  'From  A  (fig.  48.)  draw  the.  SE^S  line  AB=2o, 
•  which  will  represent  the  ship’s  apparent  track  through 
the  water ;  draw  AC  equal  to  22  miles  south,  and 
C  will  be  the  ship’s  real  place  j  and  BC  being  joined 
will  be  the  current’s  drift  in  four  hours  ;  which  ap¬ 
plied  to  the  scale  will  measure  12.3  j  from  A  draw 
AD  parallel  to  BC,  and  the  angle  CAD  will  be  the 
direction  of  the  current,  and  will  be  found  to  mea¬ 
sure  64°|-. 

Ey  Calculation. 

In  the  triangle  ABC,  given  AB=:20m.  AC~22m. 
and  the  included  angle  A=:^  points  j  to  find  the  re¬ 
maining  parts. 

To  find  the  setting  of  the  current. 

Distance  AC— 22  m.  Included  angle  =3  points. 


- AB— 20 

B-hC=:i3 

Sum  -  42 

B+c 

Difference  -  2 

II 

As  the  sum  of  the  sides 

42 

1.62325 

is  to  the  diff.  of  the  sides 

-  2 

0.30103 

so  IS  the  tang,  of  half  sum  angles  73°  7'4  - 

10.51806 

to  tang,  of  half  dift’.  angles 

8*55i 

9.19584 

Setting  of  the  current 

S  64  i2W,orSWiWlW. 

To  find  the  drift  of  the  current. 

As  the  sine  of  ACB 

64°  12' 

9.95440 

is  to  the  sine  of  BAC 

33  45 

9.74474 

so  is  th^  distance  AB 

20 

1.30103 

to  the  velocity  of  cur.  BC 

12  34 

1.09137 

1  ^2.34 

and  - — 3**>  '^ts  hourly  rate. 


Example.  5.  A  ship  bound  from  Dover  to  Calais, 
lying  21  miles  to  the  SE&E^E,  and  the  flood  tide  set¬ 
ting  NE-j-E  2'2'  miles  an  hour.  Required  the  course 


A  T  I  O  N.  Practice, 

she  must  steer,  and  the  distance  run  by  the  log  at  6 
knots  an  hour  to  reach  her  port  ? 

Ey  Constrifctio?!. 

the  position  of  the  SE^E^E  rhumb,  draw  DC 
=  21  miles  (fig.  49.)  j  draw  DE  NEf£=2-*-  miles  j 
from  E  with  6  miles  cut  DC  in  F  j  draw  DB  parallel 
to  EF,  meeting  CB  drawn  parallel  to  DE  :  then  the 
distance  DB  applied  to  the  scale  will  measure  19.4,  and  Fig.  49. 
the  course  SDB  will  be  SE-jS. 


In 


Instni- 
nieaU  to 
solve  Pro¬ 
blems  in 
Sailing 
without 
Calcula¬ 
tion. 


Ey  Calculation. 

In  the  triangle  DBF,  given  DE=:24  miles,  EF 
r:6  miles  and  the  angle  EDF— 6  points  j  to  find  the 
angle  DFE=CBD. 

As  the  hourly  rate  of  sailing  -  6m.  0.77815 

is  to  the  hourly  rate  of  current  2fm.  0*39794 

so  is  the  sine  of  EDF=r6  point  67°  30'  9.96562 


to  the  sine  of  DFE  -  -  22  38  9*58541 

Angle  -  SDC—54- points  =:  61  52 

Course  SDB  •  *  •  39  i4=SE4S. 

In  the  triangle  DBC,  given  DC=2i  miles,  the 
angle  BDCrzDFEir 22°  38',  and  the  angle  DCBzzr 
DEF=:6  points  j  to  find  the  distance  DB. 

As  the  sine  of  DBC  -  89°  52'  -  9.99999 

is  to  the  sine  of  DCB  -  67  30  -  9.96562 

so  is  the  true  distance  DC  21  m.  1.32222 

to  the  distance  by  the  log  DB.  2i  m.  1.28785 


Chap.  XI.  Instruments  proposed  to  solve  the  various 

Problems  in  Sailings  independent  of  Calculation, 

Various  methods,  besides  those  already  given,  have 
been  proposed  to  save  the  trouble  of  calculation.— 

One  of  these  methods  is  by  means  of  an  instrument 
composed  of  rulers,  so  disposed  as  to  form  a  right- 
angled  triangle,  having  numbers  in  a  regular  progres¬ 
sion  marked  on  their  sides.  These  instruments  are 
made  of  different  materials,  such  as  paper,  wood,  brass, 

&c.  and  arc  differently  constructed,  according  to  the 
fancy  of  the  Inventor.  Among  instruments  of  this 
kind,  that  by  John  Cooke,  Esq.  seems  to  be  the  best. 

A  number  of  other  instruments,  very  difi'erently  con¬ 
structed,  have  been  proposed  for  the  same  purpose  j 
of  these,  however,  we  shall  only  take  notice  of  the  rect¬ 
angular  instrument,  by  A.  Mackay,  LL.D.  F.R.S.E. 

&c. 

I.  Of  Cooke’s  Triangular  Instrtcment. 

Description.  The  stock  abed  (fig.  50.)  is  a  pa-Fig,  5ci 
rallelopiped  :  The  length  from  a  to  ^  is  two  feet,  the 
breadth  from  a  to  d  two  inches,  and  the  depth  is  one 
inch  and  a  half.  The  stock  is  perforated  longitudi¬ 
nally,  so  as  to  be  capable  of  containing  within  it  cf 
a  cylindrical  piece  of  wood  one  inch  diameter  j  ^  /i  is 
an  aperture  on  the  surface  of  the  stock  about  a  quar¬ 
ter  of  an  inch  wide,  which  discloses  one-twelfth  part 
of  the  surface  of  the  cylinder  contained  j  the  edge  d  c 
is  divided  into  twelve  pai’ts,  each  of  these  is  subdivided 
into  six  parts,  and  each  of  these  again  into  ten  parts. 

The  surface  of  the  cylinder  is  divided  longitudinally 
into  twelve  parts,  and  on  each  of  them  is  engraved  a 

portion 
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Instru-  portion  of  a  line  of  meridional  parts  22  feet  long, 
monts  to  which  contains  the  meridional  parts  for  every  minute 
solvD  Pro-  from  the  equator  as  far  towards  the  pole  as  navigation 
practicable  j  and  the  smallest  division  on  it  is  not  less 
without'’  /oth  of  an  inch.  By  rolling  and  sliding  this  cy- 
Calcu.a-  Under,  any  part  of  any  line  on  it  may  be  brought  into 
tion.  any  position  which  may  be  required  ;  the  box  i  is  en- 
grooved  into  the  edge  of  the  stock  a  b,  so  that  it  may 
move  freely  from  a  to  b  ;  a  limb  from  this  box  extends 
to  k,  which  serves  to  mark  that  degree  of  the  perpen¬ 
dicular  i  I  which  is  parallel  to  the  centre  of  the  semi¬ 
circle  m;  i  I  is  two  feet  long,  and  graduated  on  both 
edges  as  the  stock  j  it  is  perpendicular  to  the  stock, 
and  is  fixed  in  the  box  i,  by  which  it  may  be  moved 
from  a  to  b  ;  0  p  7i  is  a.  semicircle  of  six  inches  I'adius, 
engraved,  as  appears  in  the  plate,  which  slides  freely 
from  c  to  d  in  a  groove  in  the  edge  of  the  stock  c  d ; 
m  q  is  the  index  moving  on  the  centre  m,  the  edge  of 
winch  ma."ks  the  course  on  the  semicircle  ;  it  is  two 
feet  long,  and  divided  into  72  parts  j  and  these  are 
subdivided  in  the  same  manner  as  those  on  the  stock 
and  perpendicular,  to  which  they  are  equal  j  r  is  a  ver¬ 
nier  attached  to  the  index  to  show'  minutes  j  5  is  a  ver¬ 
nier  composed  of  concentrle  semicircles,  which  slides 
along  the  edge  q  m,  to  the  intersection  of  the  perpen¬ 
dicular  and  index,  where  it  serves  as  a  vernier  to  both  j 
below  a:  is  a  small  piece  of  ivory,  with  a  mark  on  It  to 
point  out  the  degree  of  the  line  d  c,  which  is  perpendl- 
j.jg  51.  cularly  under  the  centre  of  the  semicircle.  Fig.  51. 
is  a  view  of  the  back  part  of  the  instrument.  ■ 

Use.  The  method  of  working  every  case  which 
occurs  in  navigation,  is  to  make  the  instrument  similar 
to  that  Ideal  triangle  which  is  composed  of  the  differ¬ 
ence  of  latitude,  departure,  and  distance ",  or,  to  that 
composed  of  the  meridional  difference  of  latitude,  dif¬ 
ference  of  longitude,  and  enlarged  distance  j  or,  to  that 
composed  of  the  difference  of  longitude,  departure, 
and  sine  of  the  middle  latitude  ^  which  is  done  by 
means  of  the  data  procured  from  the  compass,  log-line, 
and  quadrant  :  whence  it  follows,  from  the  nature  of 
similar  triangles,  or  from  the  relation  which  exists  be¬ 
tween  die  sides  of  triangles  and  the  sines  of  their  op¬ 
posite  angles,  that  the  parts  of  the  instrument  become 
proportional  to  those  which  they  represent ;  and  will 
ascertain  the  length  of  the  lines,  or  the  extent  of  the 
angles  sought,  by  its  gradations. 

In  the  practice  of  this  instrument,  a  small  square  is 
necesary  in  order  to  bring  the  centre  of  the  semicircle 
perpendicularly  over  the  meridional  degree  correspond¬ 
ing  to  the  latitude. 

Plane  Sailing. 

Prob.  I.  The  course  and  distance  sailed  being  given, 
to  find  the  difference  of  latitude  and  departure. 

Example.  A  ship  from  latitude  24°  18'  N,  sailed 
NWAN  168  miles.  Bequired  the  latitude  come  to, 
and  departure  ? 

Set  the  centre  of  the  semicircle  p«’rpendicularly  over 
the  given  latitude  24°  i  8',  and  the  index  to  the  course 
3  points move  the  perpendicular  until  it  cut  the  in¬ 
dex  at  the  given  distance  168  then  at  the  point  of  in¬ 
tersection  on  the  pi-i  pendicular  is  93.3  miles,  the  de¬ 
parture,  and  on  the  base,  by  the  edge  of  the  box,  is 
26“  38',  the  latitude  come  to. 

VbL.  XIV.  Part  II. 


A  T  I  O  N.  6Bi 

Prob.  II.  Both  latitudes  and  course  given,  to  find  instru- 
the  distance  and  departure.  ments  10 

Example.  Let  the  latitude  sailed  from  be  43°  50'N, 
that  come  to  47°  8'N,  and  the  course  NNE.  Required  in  Sailing, 
the  distance  and  departure  ?  without 

Move  the  centre  of  the  semicircle  to  the  latitude  left  Calcula- 
43°  ^'*d  the  edge  of  the  box  to  the  latitude  come  . 

to  47°  8'  j  fix  the  index  at  the  given  course  2  points  ; 
then  at  the  point  of  intersection  of  the  index  and  per¬ 
pendicular  is  the  distance  214  miles  on  the  index,  and 
the  departure  82  miles  on  the  perpendicular. 

Prob.  III.  Given  the  course  and  departure,  to  find 
the  distance  and  difference  of  latitude. 

Example.  Let  the  latitude  sailed  from  be  32°  38'X, 
the  course  SWiS,  and  the  departure  200  miles.  Re¬ 
quired  the  distance  and  latitude  come  to  ? 

Move  the  centre  of  the  semicircle  to  the  latitude 
left  32°  38',  set  the  index  to  the  given  course  3  points, 
and  move  the  perpendicular  till  the  given  departure 
200  cuts  the  index  J  at  this  point  on  the  index  is  360 
miles,  and  the  edge  of  the  box  will  cut  the  latitude 
come  to  27°  39'  N. 

Prob.  IV.  Given  the  difference  of  latitude  and  di¬ 
stance,  to  find  the  course  and  departure. 

Example.  Let  the  latitude  left  be  17°  10' N,  the 
latitude  come  to  21'^  40'  N,  and  the  distance  sailed  on 
a  direct  course  between  the  north  and  west  300  miles. 

Required  the  course  and  departure  ? 

Move  the  semicircle  and  box  to  the  given  latitudes, 
and  the  index  until  the  distance  found  thereon  meets 
the  perpendicular  j  then  at  the  point  of  contact  on  the 
perpendicular  is  130.8,  the  departure,  and  on  the  semi¬ 
circle  by  the  index  is  25°  50',  the  course. 

Prob.  V.  Tlie  distance  and  departure  given,  to  find 
the  course  and  difference  of  latitude. 

Example.  The  distance  sailed  is  246  miles  between 
the  south  and  east,  the  departure  is  138  miles,  and  the 
latitude  left  51°  10'  N.  Required  the  course  and  lati¬ 
tude  come  to  ? 

Set  the  centre  of  the  semicircle  to  51°  10',  the  lati¬ 
tude  sailed  from ;  find  the  distance  246  on  the  index, 
and  the  departure  138  on  the  perpendicular  j  then 
move  both  till  these  points  meet,  and  the  course  34®  10' 
will  be  found  on  the  semicircle  by  the  index,  and  the 
latitude  in  47°  47'  N,  by  the  edge  of  the  box. 

Prob.  VI.  Both  latitudes  and  departure  given,  to 
find  the  course  and  distance. 

Example.  A  ship  from  latitude  43°  10'  X,  sailed 
between  the  north  and  west  till  she  was  in  latitude  47“ 

14'  X,  and  has  made  170  miles  of  departure.  Required 
the  course  and  distance  ? 

Move  the  centre  of  the  semicircle  over  43”  10',  and 
the  edge  of  the  box  to  47°  14' ;  find  the  departure  on 
the  perp<  ndicular,  and  bring  the  edge  of  the  index 
thereto;  now  at  the  point  of  intersection  is  the  distance 
297.4  miles  on  the  index,  and  the  course  34"  on 
the  semicircle. 

Tratvrse  Sailing. 

Exatnplc.  \  ship  from  latitude  46“  48'  N,  sail 
rd  SSWJ-W  24  miles,  S/AV  36  miles,  and  SJL  40 

4  R  mile« 
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Insti-u-  nilles.  Hequired  tLe  latitude  in,  together  with  the  di¬ 
luents  to  rect  course  and  distance? 

soItc  Pro-  Set  the  semicircle  to  the  latitude  sailed  from  46°  48', 
■  index  to  the  course  SSW4^\  ;  mark  the  di- 

^without”'  stance  24  on  the  index,  and  bring  the  perpendicular  to 
Calcula-  meet  it;  then  the  index  will  cut  the  departure  11.3 
tion.  on  the  perjiendicular,  and  the  perpendicular  will  cut 
the  latitude  46°  27' N  on  the  base.  For  the  next  course 
and  distance,  bring  the  semicircle  to  the  latitude  mark¬ 
ed  by  the  perpendicular,  and  lay  down  the  course  Si^\  : 
if  it  be  towards  the  first  meridian,  move  the  last  marked 
departure  until  it  meets  the  index,  and  the  limb  of  the 
box  will  mark  the  present  departure  ;  but  if  tlie  course 
be  from  the  first  meridian,  bring  the  last  departure  11.3 
to  the  limb  of  the  box,  the  index  will  mark  the  depar¬ 
ture  made  good  i3-3  on  the  perpejidlcular,  and  the  la¬ 
titude  arrived  at  43°  52'  will  be  marked  on  the  base  by 
the  perpendicular  :  proceed  in  the  same  manner  with 
all  the  courses  of  which  the  traverse  consists,  then  the 
difference  of  latitude  1°  36' will  be  Intercepted  between 
tlie  latitude  sailed  from  46°  48',  and  the  latitude  come 
to  45°  12'  last  marked  by  the.  perpendicular  ;  and  also 
the  departure  made  good  will  be  intercc])ted  between 
that  point  on  the  perpendicular  where  tiie  first  depar¬ 
ture  commenced,  and  that  where  the  last  terminated. 
Now,  with  the  difference  of  latitude  1°  36'  and  the  de¬ 
parture,  the  course  will  be  S  8°  30' ^V,  and  distance  97 
miles,  by  last  problem  in  Plane  Sailing, 


NAVIGATION.  Practice. 

both  until  these  numbers  meet,  and  tlie  complement  of  jnstru 
the  latitudd  4°  30'  will  be  shown  by  the  index'  on  the  ments  to 
semicucle. 


Mercator's  and  Middle  Latitude  Sailins,. 


solve  Pro¬ 
blems 
in  Sailing 

Prob;  I.  Ihe  latitudes  and  longitudes  of  two  places  Calcula- 
glven,  to  find  the  direct  course  and  distance  between  tion. 
them. 

Example.  Required  the  course  and  distance  be¬ 
tween  two  places  whose  latitudes  and  longitudes  are 
50°  30'  N,  19°  o'  W,  and  54°  30'  N,  15“  30'  W,  re¬ 
spectively  ? 

Ey  IMercator's  Sailing, 

To  find  the  course. 

Move  the  centre  of  the  semicircle  pcrpendicularlv 
over  the  meridional  degree  answering  to  latitude  56° 

50'  N,  then  move  the  box  until  the  edge  of  the  per¬ 
pendicular  cuts  the  meridional  parts  of  the  other  lati¬ 
tude  54°  30'  N,  and  move  the  index  until' it  cuts  the 
difference  of  longitude  3°  30'  on  the  perpendicular,  and 
the  index  will  mark  the  course  30°  10',  or  NNE^F 
nearly  on  the  semicircle. 

To  find  the  distance. 

Screw  the  index  to  this  course,  and  move  the  centre 
of  the  semicircle  to  the  latitude  50°  50'  N,  and  the 
edge  of  the  perpendicular  to  the  latitude  54°  30'  N, 
then  the  perpendicular  rvill  cut  the  distance  254.7  on 
the  index. 


Parallel  Sailing. 

Prob.  I.  The  difference  of  longitude  between  two 
places  in  one  parallel  of  latitude  given,  to  find  the  dis¬ 
tance  between  them. 

E.  vample.  Let  the  common  latitude  be  49°  30'  N, 
and  the  dill’erence  of  longitude  3°  30'.  Required  the 
distance  ? 

Set  the  Index  to  40°  30',  the  complement  of  the  la¬ 
titude  on  the  semicircle  ;  mark  the  difference  of  longi¬ 
tude  in  miles  on  the  index;  then  move  the  perpen¬ 
dicular  until  it  meets  the  termination  of  the  difference 
of  longitude  on  the  index,  and  the  part  of  the  perpen¬ 
dicular  intercepted  between  the  limb  of  the  box  and  the 
point  of  intei-section  will  be  the  distance  136.4  miles. 

Prob.  II.  The  distance  between  two  places  in  one 
parallel  of  latitude  given,  to  find  the  difl'erence  of  lon¬ 
gitude  between  them. 

Example.  Let  the  latitude  of  the  given  parallel  be 
49°  30' N,  the  distance  sailed  136.4  E.  Required  the 
diflerence  of  longitude  ? 

Set  the  index  to  the  complement  of  the  latitude 
40°  30',  and  mark  the  distance  sailed  on  the  perpendi¬ 
cular  ;  then  move  It  until  it  meets  the  index,  and  the 
point  of  intei’section  will  show  the  difference  of  longi¬ 
tude  210'  or  3°  30'  on  the  index. 

Prob.  III.  Given  the  distance  ■  sailed  on  a  parallel, 
and  the  difference  of  longitude,  to  find  the  latitude  of 
that  parallel. 

Example.  The  distance  sailed  due  east  is  136.4,  and 
the  difference  of  longitude  3®  30'.  Required  the  lati¬ 
tude  of  thc'  parallel  ? 

lind  the  difference  of  longitude  210  on  thc  index, 
and  tlie  distance  136.4  on  the  perpendicular,  and  move 


Eip Middle  Latitude  Sailing. 

To  find  the  departure. 

Move  thc  centre  of  the  semicircle  to  the  latitude 
50°  50',  and  the  edge  of  the  index  to  the  complement 
of  the  middle  latitude  37°  20'  on  the  semicircle;  then 
move  the  box  until  the  edge  ol  thc  perpendicular  inter¬ 
sects  thc  termination  of  thc  difference  of  longitude  210 
miles  on  the  index,  which  point  of  intersection  will  mark 
the  departure  i  28  on  the  perpendicular. 

To  find  the  course  and  distance. 

Move  the  edge  of  the  perpendicular  to  the  other  la¬ 
titude  54°  30',  and  the  index  until  it  cuts  thc  depar¬ 
ture  128  on  the  perpendicular;  then  will  the  perpendi¬ 
cular  mark  the  distance  on  the  index  254.7  miles,  and 
the  index  will  mark  thc  course  on  the  semicircle  30°  10', 
or  NNE^E  nearly. 

Prob.  II.  Roth  latitudes  and  course  given,  to  find 
the  distance  and  difference  of  longitude. 

Example.  A  ship  from  latitude  50°  50'  N,  longi-' 
tude  19°  o'  W,  sailed  N  30°  lu'  E,  until  she  is  in  lati¬ 
tude  54°  30'  N.  Required  the  distance  and  difference 
of  longitude  ? 

Ejj  Mercator''s  Sailing. 

To  find  the  difference  of  longitude. 

Move  the  box  and  semicircle  as  in  the  former  pro¬ 
blem  to  the  meridional  parts  of  the  given  latitudes,  then 
set  the  index  to  thexourse,  and  it  will  mark  the  differ¬ 
ence  of  longitude  3°  30'  on  the  perpendicular  ;  Hence 
the  longitude  in  is  15°  30'  W 

To  find  thc  distance. 

Move  the  perpendicular  and  semicircle  to  the  given 
latitudes,  and  put  the  index  to  the  given  course  ;  then 
the  perpendicular  will  cut  the  distance  254.7  on 
tlio  index. 


Practice. 


NAVIGATION. 


jnslru.  Bif  Middle  Latitude  Sai/iug. 

mcnts.to  To  [ind  the  distance  and  departure, 

lolve  I'rob-  ]\rovc  the  semicircle  and  perpcndicnlai-  to  the  given 
'n  S^liii  latitudes,  and  the  index  to  tlie  course  ;  then  the  per- 
*  withouf'  pendicular  will  show  the  departure  i  28  miles,  and  the 
Calcnla-  index  the  distance  254.7  “iUcs  at  the  point  of  intersec- 

*  To  find  the  dift’erence  of  longitude. 

Set  the  index  to  the  complement  of  the  middle  lati¬ 
tude  on  the  semicircle,  and  move  the  box  until  the  ter¬ 
mination  of  the  departure  on  the  perpendicular  meets 
the  index,  which  will  nT;rk  the  difierence  ot  longitude 
thereon  210  m.  or  3°  30'. 

ProB.  hi.  Poth  latitudes  and  distance  given,  to 
find  the  course  and  difference  ot  longitude. 

Example.  From  latitude  50°  50'  N,  longitude  19°  o' 
>V,  a  ship  sailed  254.7  miles  between  the  north  and  east, 
and  by  observation  is  in  latitude  54°  30'  N.  Required 
the  course  and  difference  of  longitude  ? 

By  Mereatov's  Sailing. 

To  find  the  course. 

Move  the  perpendicular  and  semicircle  to  the  given 
*  latitudes,  and  the  index  until  the  distance  sailed  mark¬ 
ed  on  it  meets  the  perpendicular  •,  then  the  index  will 
mark  the  course  N  30°  10'  E  on  the  semicircle. 

To  find  the  difference  of  longitude. 

Screw  the  index  to  the  course,  move  the  perpendi¬ 
cular  and  semicircle  to  the  meridional  parts  of  the  given 
latitudes,  and  the  space  intercepted  between  the  limb 
of  the  box  and  the  index  will  be  the  difference  of  lon¬ 
gitude  3°  30'- 

By  Miildle  Latitude  Sailing. 

To  find  the  departure  and  course. 

IMove  the  semicircle  and  perpendicular  to  the  given 
latitudes,  and  the  index  until  the  distance  sailed  on  it 
cuts  the  perpendicular  j  then  the  perpendicular  will 
show  the  departure  128  miles,  and  the  semicircle  the 

course  N  30°  10'  E. 

To  find  the  difference  of  longitude. 

Set  the  index  to  37°  20',  the  complement  of  the 
middle  latitude  on  the  semicircle,  and  move  the  perpen¬ 
dicular  until  the  termination  of  the  departure  on  it  cuts 
the  index  :  then  tlie  point  of  intei-section  will  mark  the 
difference  of  longitude  210  miles  on  the  index. 

PnoB.  Both  latitudes  and  departure  given,  to 
find  the  course,  distance,  and  difference  of  longitude. 

Example.  Let  the  latitude  and  longitude  sailed  from 
be  i;6°  40'  S  and  28°  ^5'  E  respectively,  the  latitude 
come  to  61°  20'  S,  and  departure  172  miles.  Required 
the  course,  distance,  and  diiiercnce  ol  longitude  ? 

By  MertutoEs  Sailing. 

To  find  th<  course  and  distance. 

Move  the  perpendicular  and  semicircle  to  the  given 
latitude  (n)  •,  then  move  the  index  till  it  meets  the 
extremity  of  the  departure  on  the  perpendicular  •,  the 


distance  will  be  marked  on  the  index  329,  and  the 
course  831°  35'  E,  or  SSE^E  nearly,  on  the  semi¬ 
circle. 

To  find  the  difference  of  longitude. 
iMove  the  perpendicular  and  semicircle  to  the  meri¬ 
dional  parts  of  the  given  latitudes,  and  the  index  will 
cut  the  difference  of  longitude  on  the  perpendicular 
5°35'- 


In.tru- 
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By  Middle  Latitude  Sailing. 

The  course  and  distance  are  found  as  before. 

To  find  the  difference  of  longitwdc. 

Set  the  index  to  31°,  the  complement  of  the  middle 
latitude  on  the  semicircle,  and  move  the  perpendicular 
until  the  departure  marked  on  it  cuts  the  index,  and 
this  point  of  intersection  will  mark  the  difference  of 
longitude  on  the  index  335  m.  or  5°  35'. 


Prob.  V.  One  latitude,  course,  and  distance  given, 
to  find  the  difference  of  latitude  and  difference  of  lon¬ 
gitude.  » 

Example.  Let  the  latitude  left  be  56°  40'  S,  lon¬ 
gitude  28°  55^  E,  the  course  S  3i°35'E,  and  distance 
329  m.  Required  the  latitude  and  longitude  come  to  t 

By  Mercat07'''s  Sailing. 

To  find  the  latitude  come  to. 

Set  the  semicircle  to  the  latitude  sailed  from,  and 
the  Index  ‘to  the  course,  and  bring  the  perpendicular 
to  the  distance,  which  at  the  same  time  will  mark  the 
latitude  come  to  61°  20'  S. 

To  find  the  difference  of  longitude. 

Screw  the  index  to  the  course,  and  move  the  semi¬ 
circle  and  perpendicular  to  the  meridional  parts  of 
both  latitudes  j  then  the  index  will  cut  the  difference  of 
longitude  on  the  perpendicular  5°  35'. 

By  Middle  Latitude  Sailing. 

The  latitude  arrived  at  is  found  as  above. 

To  find  the  departure. 

The  semicircle  and  perpendicular  being  set  to  both 
latitudes,  and  the  index  to  the  course,  it  will  show 
the  departure  172.7  on  the  perpendicular. 

To  find  the  difference  of  longitude. 

Set  the  Index  to  31°  the  complement  of  the  middle, 
latitude  on  the  semicircle,  and  move  tho  perpendicular 
until  the  departure  marked  on  it  cuts  the  index,  and 
the  division  on  the  index  at  the  point  of  intersection 
will  be  th#  difference  of  longitude  335. 

PliOB.  VI.  One  latitude,  course,  and  departure  given, 
to  find  the.  distance,  difference  of  latitude,  and  differ¬ 
ence  of  longitude. 

Example.  Let  the  latitude  sailed  from  be  56“  40' 
N,  longitude  28°  35'  M  ,  the  coui'sc  N  31  “  35' 
and  departure  172.7.  Required  the  distance,  and  tlie 
latitude  and  longitude  come  to  ? 

By  Mo'calor' s  Sailing. 

To  find  the  distance  and  latitude  come  to. 

Move  the  semicircle  to  the  latitude  left,  and  the  in¬ 
dex  to  Uie  course  j  mark  the  dcpaj  ture  on  the  perpen- 
4  B  2  dicular, 


(h)  In  southern  latitudes,  the  end  of  the  cylinder  where  the  numbers  begin  must  be  tunud  towards  the  north 
pointed  out  by  the  semicircle  j  and  in  northern  latitudes,  it  must  be  rever->ul. 
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clicular,  and  move  it  until  the  termination  thereof 
meets  the  index,  then  the  point  of  intersection  will 
show  the  distance  3  29  miles  on  the  index,  and  tlie  per- 


N 


pendicular  will  show  the  latitude  arrived  at  6t 
on  the  base. 

To  find  the  difference  of  longitude. 

Screw  the  index,  and  move  the  perpendicular  and 
semicircle  to  the  meridional  parts  of  both  latitudes, 
then  the  index  will  cut  the  difference  of  longitude  5°  33' 
on  the  perpendicular. 


By  Middle  Latitude  Sailing. 

Find  the  distance  sailed  and  latitude  in  as  above, 
and  the  difierence  of  longitude  as  in  Problem  IV.  by 
middle  latitude  sailing. 


Practice, 

is  evident  that  any  triangle  whatever  may  be  formed  instru- 
on  it.  In  applying  it  to  nautical  problems,  the  course  ments  to 
is  to  be  found  at  top,  or  right-hand  side,  in  the  column  !’*■»' 
of  degrees  or  points,  according  as  it  is  expressed  ;  the  • 
distance  is  to  be  found  on  the  index,  the  difference  of 
latitude  at  either  side  column,  and  the  departure  at  the 
head  or  foot  of  the  Instrument.  The  numbers  in  these 
columns  may '  represent  miles,  leagues,  &c. ;  but  when 
used  in  conjunction  with  the  enlarged  meridional  line, 
then  10  is  to  be  accounted  100  miles,  20  is  to  be 
esteemed  200  miles,  and  so  on,  each  number  being  in- 


without 

Calcula¬ 

tion. 


creased  in  a  tenfold  ratio  ;  and  the  intermediate 


num¬ 


bers  are  to  be  reckoned  accordingly. 


Plane  Sailing. 


PilOB.  S II.  One  latitude,  the  distance  sailed,  and 
departure  given,  to  find  the  course,  difierence  of  lati¬ 
tude,  and  difference  of  longitude. 

Example.  The  latitude  sailed  from  is  48°  30' N, 
and  longitude  14°  40'  W ;  the  distance  run  is  345  miles 
between  the  south  and  east,"  and  the  departure  200 
miles.  Eequired  the  course,  and  the  latitude  and  lon¬ 
gitude  come  to  ? 

By  Mej'catoi''s  Saihiig. 

To  find  the  course  and  latitude  come  to. 

Move  the  semicircle  to  the  latitude  left,  mark  the 
distance  on.  the  index,  and  the  departure  on  the  perpen¬ 
dicular,  move  both  until  these  points  meet  j  then  will 
the  index  show  the  course  835°  26'  E  on  the  semicircle, 
and  the  latitude  come  to  43°  49'  on  the  base. 

The  difference  of  longitude  is  found  as  in  the  preced¬ 
ing  problem. 

By  Middle'  Latitude  Sailing. 

The  course  and  latitude  come  to  are  found  as  above, 
and  the  difference  of'  longitude  as  in  Problem  IV.  by 
middle  latitude  sailing. 


PnoB.  I.  The  course  and  distance  sailed  give!),  to 
find  the  difference  of  latitude  and  departure. 

Example.  Let  the  course  be  NEfN,  distance  44 
miles.  Required  the  difference  of  latitude  and  depar¬ 
ture  ? 

Move  the  index  until  tlie  graduated  edge  be  over  3-^ 
points,  and  find  the  given  distance  44  miles  on  the  in¬ 
dex  :  this  distance  will  be  found  to  cut  the  parallel  of 
34  miles,  tlie  difference  of  latitude  in  the  side  column, 
and  that  of  28  miles,  the  departure  at  the  top. 

Prob.  II.  G  iven  the  course  and  difference  of  lati¬ 
tude,  to  find  the  distance  and  departm-e. 

Example.  Required  the  distance  and  departure  an¬ 
swering  to  the  course  28°,  and  difference  of  latitude  60 
miles  ? 

Lay  the  Index  over  tlie  given  course  28® :  find  the 
difference  of  latitude  60  miles  in  the  side  column  j  its 
parallel  will  cut  the  index  at  68  miles,  the  distance  and 
the  corresponding  departure  at  the  top  is  32  miles. 

Prob.  III.  The  course  and  departure  given,  to  find 
the  distance  and  difference  of  latitude. 


II-  Of  Lr  Mack  ay’s  Rectangular  Jnetrument. 

Plate  Description.  Fig.  52.  is  a  representation  of  this  in- 
^  '•'Blent,  of  about  one-third  of  the  original  size.— — 
'g- 5''"  The  length  CA  is  divided  into  100  equal  parts,  and 
the  breadth  CB  into  yo  j  but  in  this  plate  every  se¬ 
cond  division  only  is  marked,  in  order  to  avoid  con¬ 
fusion  j  through  these  divisions  parallels  are  drawn,  ter¬ 
minating  at  the  opposite  sides  of  the  instrument  Upon 
the  upper  and  right  hand  sides  are  two  scales  ;  the  first 
contains  the  degrees  of  the  quadrant,  and  the  other 
the  points  and  quarters  of  the  compa.ss.  M  is  an  in¬ 
dex  moveable  about  the  centre  C,  and  divided  in  the 
same  manner  as  the  sides  (i).  Fig.  53.  is  a  portion 
of  the  enlarged  meridian,  so  constructed  that  the  first 
degree  is  equal  to  three  divisions  on  the  instrument  ; 
and  therefore,  in  the  use  of  this  line,  each  division  on 
the  instrument  is  to  be  accounted  20  minutes.  The 

size  ot  the  plate  would  not  admit  of  the  continuation  of 
the  line. 

Use.  From  a  bare  inspection  of  this  instrument.  It 


Example.  Let  the  course  be  SSW  and  the  depar¬ 
ture  36  miles.  Required  the  distance  and  difference  of 
latitude  ? 

Lay  the  index  over  two  points  j  find  the  departure 
at  the  top,  and  its  parallel  will  cut  the  index  at  94 
miles  the  distance,  and  the  difference  of  latitude  on  the 
side  column  is  87  miles. 

Prob.  IV,  Given  the  distance  and  difference  of  la¬ 
titude,  to  find  the  course  and  departure. 

Example.  The  distance  is  35  leagues,  and  the  dif¬ 
ference  of  latitude  30  leagues.  Required  the  course 
and  departure 

Bring  35  leagues  on  the  index  to  the  parallel  of  30 
leagues  in  the  side  ;  then  the  departure  at  the  top  is  18 
leagues,  and  the  course  by  the  edge  of  the  index  cn  the 
line  of  rhumbs  is  points. 

Prob.  \ .  Given  the  distance  and  departure,  to  find 
the  course  and  difference  of  latitude. 

Example.  Let  the  distance  be  58  miles,  and  the  de¬ 
parture 


slin’ ^<?  instrument  are  two  slips,  divided  like  the  side  and  end  of  the  instrument.  One  of  these 

a  e  in  a  irection  parallel  to  the  side  of  the  instrument,  and  the  other  parallel  to  the  end. 


Practice.  ,  N  A  V  I  G 

Instru-  parture  15  miles.  Rtcjuired  the  course  anti  difTerence 
Bients  to  of  latitude  ? 

solve  Pro-  Move  the  index  until  58  found  thereon  cuts  the  pa- 
blems  railej  of  1 5  from  the  top  :  this  will  be  found  to  inter- 
^•itho'ut  parallel  of  56  miles,  the  difference  of  latitude; 

Calcula-  and  the  course  by  the  edge  of  the  ruler  is  15°. 

1  .  Prob.  VI.  The  difference  of  latitude  and  departure 

being  given,  to  find  the  course  and  distance. 

Example.  Let  the  dift’erence  of  latitude  be  30 
miles,  the  departure  28  miles.  Required  the  course 
and  distance  ? 

Bring  the  index  to  the  intersection  of  the  parallels  of 
30  and  28  ;  then  the  distance  on  the  index  is  41  miles, 
and  the  course  by  its  edge  is  43°. 

Traverse  Sailing. 

Find  the  difference  of  latitude  and  departure  answer¬ 
ing  to  each  course  and  distance  by  Problem  I.  of  Plane 
Sailing,  and  from  thence  find  the  difference  of  latitude 
and  departure  made  good  ;  with  which  find  the  course 
and  distance  by  the  last  problem. 

An  example  is  unnecessary. 

Parallel  Sailing. 

Prob.  I.  Given  the  difference  of  longitude  between 
two  places  on  the  same  parallel,  to  find  the  distance 
between  them. 

Example.  Let  the  latitude  of  a  parallel  be  48°,  and 
the  difference  of  longitude  between  two  places  on  it  3° 
40'.  Required  their  distance  ? 

Put  the  index  to  48”,  the  given  latitude,  and  find 
the  difference  of  longitude  220  on  the  index,  and  the 
corresponding  parallel  from  the  side  will  be  147,  the 
•  distance  required. 

Prob.  II.  The  latitude  of  a  parallel,  and  the  distance 
between  two  places  on  that  parallel,  being  given,  to 
find  the  difference  of  longitude  between  them. 

Example.  The  latitude  of  a  parallel  is  56°,  and  the 
'distance  between  two  places  on  it  200  miles.  Required 
their  difi'erence  of  longitude  ? 

Put  the  index  to  the  given  latitude,  and  find  the 
distance  in  the  side  column,  and  the  intersection  of  its 
parallel  with  the  index  will  give  358,  the  difference  of 
longitude  sought. 

Prob.  III.  Given  the  distance  and  difference  of  lon¬ 
gitude  between  two  places  on  the  same  parallel,  to  find 
the  latitude  of  that  parallel. 

Example.  The  number  of  miles  in  a  degree  of  lon¬ 
gitude  is  46.5.  Required  the  latitude  of  the  parallel  ? 

Bring  60  on  the  index  to  cut  the  parallel  ot  46.5 
from  the  side,  then  the  edge  of  the  index  will  give  39® 

1 1.',  the  latitude  required. 

Middle  Latitude  and  Maxator's  Suilimr. 

Prob.  I.  The  latitudes  and  longitudes  of  two  places 
being  given,  to  find  the  course  and  distance  between 
them. 

Example.  Required  tlie  course  and  distance  between 
Crinoa,  in  latitude  44“  2j'  N,  longitude  8°  36'  K,  and 
Palermo,  in  latitude  38°  10'  N,  longitude  13°  38'  L? 

Bp  Mercator's  Sailing. 

Take  the  interval  between  38°  10'  .and  44®  25'  on 


A  T  I  O  N. 

the  enlarged  meridian,  which  laid  off  from  C  upwards 
will  reach  to  500 ;  now  find  the  difference  of  longitude 
302  at  the  top,  and  bring  the  divided  edge  of  the  in¬ 
dex  to  the  intersection  of  the  corresponding  parallels, 
and  the  index  w'ill  show  the  course  31“  8'  on  the  line  of 
degrees;  then  find' the  diflerenc.e  of  the  latitude  375  on 
the  side  column,  and  its  parallel  will  intersect  the  index 
at  438,  the  distance. 

JSy  Middle  Latitude  Sailing. 

Put  the  index  to  41°  18',  the  complement  of  the 
middle  latitude  on  degrees,  and  the  difi'erence  of  lon¬ 
gitude  302  on  the  index  will  intersect  the  parallel  of 
227,  the  departure,  in  the  side  column.  Now  move 
the  index  to  the  intersection  of  the  parallels  of  375 
and  227,  the  first  being  found  in  the  side  column,  and 
the  other  at  top  or  bottom  ;  then  the  distance  answer¬ 
ing  thereto  on  the  index  will  be  438,  and  the  course  on 
the  scale  of  degi’ees  is  41°  10'. 

Prob.  II.  Given  one  latitude,  course,  and  distance, 
to  find  the  other  latitude  and  difi’erence  of  longitude. 

Example.  Let  the  latitude  and  longitude  sailed  from 
Ije  39°  22' N,  and  I2°  8'  W  respectively,  the  course- 
NNW4W,  and, distance  500  miles.  Required  the  la¬ 
titude  and  longitude  come  to  ? 

Bp  Mereatoi'' s  Sailing. 

Put  the  index  to  the  course  2^  points,  and  find  the 
distance  500  miles  thereon ;  then  the  corresponding 
difierence  of  latitude  will  be  441  miles,  and  the  depar¬ 
ture  2354  miles,  hence  the  latitude  in  is  46°  43'  N. 
Now  take  the  interval  between  the  latitudes  of  39°  22', 
and  46“  43'  on  the  enlarged  meridian,  which  laid  off  from 
C  will  reach  to  about  605,  the  parallel  of  which  will  in¬ 
tersect  the  vertical  parallel  of  the  difi’erence  of  longitude 
323  at  the' edge  of  the  index  :  hence  the  longitude  in 
is  17°  31'  \V. 

Bij  Middle  Latitude  Sailing. 

Find  the  difference  of  latitude  and  departure  as  be¬ 
fore,  and  hence  the  latitude  in  is  46°  43'  N,  and  the 
middle  latitude  43°  3'.  Now  put  the  index  to  43°  3',. 
and  the  horizontal  parallel  of  the  departure  235-^  will 
intersect  the  index  at  322,  the  difi’erence  of  longitude. 

Prob.  III.  Both  latitudes  and  course  given,  to  find 
the  distance  and  difi’erence  of  longitude. 

Example.  The  latitude  sailed  from  is  22°  54'  S,  and 
longitude  42°  40'  W,  the  course  is  SE  by  E,  and  lati¬ 
tude  come  to  26°  8'  S.  Required  the  distance  sailed, 
and  longitude  in  ? 

By  Mercator's  Sailing. 

Bring  the  index  to  5  points,  the  given  course,  and 
the  parallel  of  194,  the  difl’ertnee  of  latitude  found  in 
the  bide  column,  will  intersect  the  index  at  349,  the 
distance  ;  and  it  will  cut  the  vertical  parallel  of  290, 
the  departure 

Take  the  interval  between  the  given  latitudes  22° 
54*  and  26°  8'  on  the  enlarged  meridian;  lay  olf  that 
extent  fiom  the  centre  on  the  side  column,  and  it  will 
reach  to  213  :  the  parallel  of  this  number  will  intersect 
the  vertical  parallel  of  319,  the  difierence  of  longitude. 
Hence  the  longitude  in  is  37°  21'  W. 

By 


6S5 
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Practice, 


liictiu-  Middle  Latitude  Sai/i/tg, 

iiicius  to  With  tlie  given  course  and  diflerence  of  latitude  find 
^lolve  Piob-jjjg  distance  and  departure  as  before  5  then  bring  th9 
in  Sailing  ^''<5  middle  latitude  24°  31';  find  the  departure 

Without'  290  in  the  side  column,  and  its  parallel  will  intersect 
Calcula-  the  index  at  319,  the  difference  of  longitude, 
tion. 

'  ProB.  IV.  One  latitude,  course,  and  departure, 

given,  to  find  the  other  latitude,  distance,  and  dift'er- 
ence  of  longitude. 

Example.  Ihe  latitude  and  longitude  left  are  20° 
30'  N,  and  49°  17' W,  respectivel-y  5  the  course  is 
NE-jN,  and  departure  212  miles,  llequired  the  lati¬ 
tude  and  longitude  come  to,  and  distance  sailed  ? 

By  Mercator'' s  Sailing. 

Put  the  Index  to  the  given  course  3^  points,  and 
-the  vertical  paiallel  of  212  will  cut  the  index  at  356, 
the  distance,  and  the  horizontal  parallel  of  286,  the 
difference  of  latitude  j  the  latitude  come  to  is  therefore 
23°  i6'N. 

Now  take  the  Interval  between  the  latitudes  20°  30', 
and  23°  16'  on  the  enlarged  meridian,  which  laid  oil' 
'from  the  centre  C  will  reach  to  311  ;  and  this  parallel 
will '  intersect  the  vertical  parallel  of  the  difference  of 
longitude  230,  at  the  edge  of  the  index.  Hence  the 
longitude  in  is  43°  27'  W. 

By  Middle  Latitude  Sailing. 

Find  the  distance  and  difference  of  latitude  as  direct¬ 
ed  above;  then  bring  the  Index  to  22°  33',  the  middle 
latitude,  and  the  horizontal  parallel  of  212,  the  de¬ 
parture,  will  intersect  the  index  at  230,  the  dift'erence 
of  longitude. 


PitOB.  V.  Both  latitudes  and  distance  given,  to  find 
-the  course  and  diflerence  of  longitude. 

Example,  The  distance  sailed  is  300  miles  between 
tic  north  and  west;  the  latitude  and  longitude  left  are 
40°  lo'N,  and  9°  20'  VV  respectively,  and  the  latitude 
in  is  46°  40'  N.  Required  the  course  and  longitude  in  ? 

By  AIercato}''s  Sailing. 

Bring  the  distance  300  on  the  index  to  intersect  the 
horizontal  parallel  ol  the  <liflerence  of  latitude  390 ; 
then  the  course  38°  44'  is  found  on  the  line  of  degrees 
by  the  edge  of  the  index,  and  the  vertical  parallel  of 
the  above  point  of  intersection  is  that  answering  to  312, 
the  departure. 

Take  the  interval  between  the  latitudes  40°  10',  and 
46°  40',  which  lay  off  from  the  centre  C,  and  its  ho¬ 
rizontal  parallel  will  intersect  the  vertical  parallel  of 
431,  the  difference  of  longitude,  by  the  edge  of  the 
index,  it  being  in  the  same  position  as  before.  Hence 
the  longitude  in  is  16°  31'W. 

Btj  Middle  Latitude  Sailing. 

The  course  and.  departure  are  found  as  forftierly, 
and  the  middle  latitude  is  43°  23',  to  which  bring  the 
edge  of  the  index,  and  the  horizontal  parallel  of  313, 
the  departure,  will  intersect  the  index  at  431,  the  dif¬ 
ference  of  longitude. 

Prob.  VI.  Both  latitudes  and  departure  given,  to 
find  the  course,  distance,  and  difference  of  longitude. 

Example.  Let  the  latitude  sailed  from  be  42°  32'  N, 


long.  9*^  1 7'  W,  the  departure  250  miles  W,  and  the  Sea  Charts 
latitude  come  to  36*  i8'N.  Required  the  course  and 
distance  sailed,  and  the  longitude  come  to  f 

By  Mercator^ s  Sailing. 

Find  the  point  of  intersection  of  the  horizontal  paral¬ 
lel  of  394,  the  difference  of  latitude,  and  the  vertical 
parallel  of  230,  the  departure  ;  to  this  point  bring  the 
index,  and  the  corresponding  division  thereon  will  be 
467  miles,  and  the  course  on  the  scale  of  degrees  by 
the  edge  of  the  inde.x  will  be  32°  24'. 

Take  the  interval  between  the  latitudes  on  the  en¬ 
larged  meridian  ;  which  being  laid  off  from  the  centre 
will  reach  to  512:  now  the  horizontal  parallel  of  312 
will  cut  the  vertical  parallel  of  323,  the  dift'erence  of 
longitude,  at  the  edge  of  the  index.  The  longitude 
come  to  is  therefore  14°  42'  W. 

By  Middle  Latitude  Sailing, 

The  course  and  distance  arc  to  be  found  in  the  same 
manner  as  above.  Then  bring  the  index  to  39°  33', 
the  middle  latitude,  and  the  horizontal  parallel  of  230 
will  intersect  the  edge  of  the  index  at  differ¬ 

ence  of  longitude. 

Prob.  VH.  Given  one  latitude,  distance,  and  de¬ 
parture,  to  find  the  other  latitude,  course,  and  dift'er- 
cnce  of  longitude. 

Example.  A  ship  from  latitude  32°  ,38' N,  longi¬ 
tude  17“  6'  W,  sailed  386  miles  between  the  sputh  and 
west,  and  made  336  miles  of  departure  : — Required  the 
course,  and  the  latitude  and  longitude  come  to  ? 

By  Mercator’’ s  Sailing. 

Move  the  index  till  the  distance  386  Intersects  the 
vertical  parallel  of  the  departure  336  ;  then  the  corre¬ 
sponding  horizontal  parallel  will  be  480,  the  dift'erence 
of  latitude,  and  the  course  33°.  Hence  the  latitude 
in  is  24“  38'  N. 

Now  take  the  Interval  between  the  latitudes  on  the 
enlarged  meridian,  which  laid  off  from  the  centre  will 
reach  to  347>  horizontal  parallel  of  which  will  cut 
the  vertical  parallel  of  383,  the  difference  of  longitude. 

The  longitude  in  is  therefore  23°  29 'W. 

By  Middle  Latitudc  Sailing. 

Find  the  course  and  difference  of  latitude  as  before, 
and  hence  the  middle  latitude  is  28°  38',  to  which 
bring  the  index,  and  the  horizontal  parallel  of  336, 
the  departure,  will  intersect  the  index  at  383,  the  dif¬ 
ference  of  longitude. 

It  seems  unnecessary  to  enlarge  any  further  on  the 
use  of  this  instrument,  as  the  above  will  make  it  suf¬ 
ficiently  understood. 

Chap.  XII.  Of  Sea-Charts. 

The  charts  usually  employed  in  the  irractice  of  na¬ 
vigation,  are  of  two  kinds,  namely.  Plane  and  Mer- 
cator's  Charts,  The  fii’st  of  these  is  adapted  to  repre¬ 
sent  a  pot  tion  of  the  earth’s  surface  near  the  equator; 
and  the  last  for  all  portions  of  the  earth’s  surlacc.  For 
a  particular  description  of  tliese,  reference  has  already 
been  made  from  the  article  Chart,  to  those  of  Ft.ANE 
and  Merc. '.TOR  :  and  as  these  charts  arc  particularly 
described  under  the  above  articles,  it  is  therefore  suf¬ 
ficient  In  this  place  to  describe  their  use. 


Use 


Practice.  .  N  A  V  I  G 

Use  of  the  Fla, u  Chart. 

Prob.  I.  To  find  the  latitude  of  a  place  on  the  chart. 

Rule.  Take  the  least  distance  between  tlic  given 
place  and  the  nearest  parallel  of  latitude  j  now  this 
distance  applied  the  same  way  on  the  graduated  meri¬ 
dian,  from  the  extremity  of  the  parallel,  will  give  the 
latitude  of  the  proposed  place. 

Thus  the  distance  between  Bonavista  and  the  paral¬ 
lel  of  I  5  degrees,  being  laid  from  that  parallel  upon  the 
graduated  meridian,  will  reach  to  i6°  5',  the  latitude 
required. 

Prob.  II.  To  find  the  course  and  distance  between 
two  given  places  on  the  chart. 

Rule.  Lay  a  ruler  over  the  given  places,  and  take 
the  nearest  distance  between  the  centre  of  any  of  the 
compasses  on  the  chart  and  the  edge  of  the  ruler  ;  move 
this  extent  along,  so  as  one  point  of  the  compass  may 
touch  the  edge  of  the  rule,  and  the  straight  line  joining 
their  points  mav  be  perpendicular  thereto  ;  then  will 
the  other  point  show  the  course :  The  interval  between 
the  places,  bejng  applied  to  the  scale,  will  give  the  re¬ 
quired  distance. 

Thus  the  course  from  Palma  to  Bt  ^  Inceut  will  be 
found  to  be  about  SS^\-yW,  and  the  distance  13°^-  or 
795  m- 

Prob.  III.  The  course  and  distance  sailed  from  a 
,  known  place  being  given,  to  find  the  ship’s  place  on  the 
chart. 

Rule.  Lay  a  ruler  over  the  place  sailed  from,  pa¬ 
rallel  to  the  rhumb,  expressing  the  given  course  5  take 
the  distance  from  the  scale,  and  lay  it  off  from  the 
given  place  by  the  edge  of  the  ruler  ;  and  it  will  give 
the  point  representing  the  ship’s  present  place. 

Thus,  suppose  a  ship  had  sailed  S^^  iW  160  miles 
from  Cape  Palmas  •,  then  by  proceeding  as  above,  it  will 
be  found  that  she  is  in  latitude  2°  57'  N. 

The  various  other  problems  that  may  be  resolved  by 
means  of  this  chart  require  no  further  explanation,  be¬ 
ing  only  the  construction  of  the  remaining  problems  in 
Plane  Sailing  on  the  chart. 

Use  of  ^lercator's  Chart. 

The  method  of  finding  the  latitude  and  longitude  of 
a  place,  and  the  coui-se  of  bearing  between  two  given 
places  by  this  chart,  is  performed  exactly  in  the  man¬ 
ner  as  in  the  Plane  Chart,  which  see. 

Prob.  I.  To  find  the  distance  between  two  given 
places  on  the  chart. 

Case  1.  When  the  given  places  are  under  the  same 
meridian. 

lIuLE.  The  difference  or  sum  of  their  latitudes,  ac¬ 
cording  as  they  are  on  the  same  or  on  opposite  sides  of 
the  equator,  will  be  the  distance  required. 

Case  II.  ^\  hen  the  given  places  are  under  the  same 
parallel. 

Kui.E.  It  that  parallel  be  the  equator,  the  difference 
or  sum  of  their  longitudes  is  the  distance  ;  otherwise, 
take  hall  the  interval  between  the  jjlaccs,  lay  it  oil'  up¬ 
wards  and  downw.ards  on  the  nu'ridian  from  the  given 
parallel,  and  the  intercepted  degrees  will  be'  the  distance 
betweeu  the  places. 
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Or,  take,  an  equal  extent  of  a  few  degrees  from  the  Method 
meridian  on  each  side  of  the  parallel,  and  the  number  of  of  finding 
extents,  and  parts  of  an  extent,  contained  between  the 
places,  being  multiplied  by  the  length  of  an  extent,  will  Longitude 
give  the  required  distance.  at  Sea. 

Case  III.  \\  hen  the  given  places  differ  both  in  latl-  '  ■■  ■  v"“  * 
tude  and  longitude. 

Rule.  Pind  the  difl'crence  of  latitude  between  the 
given  places,  and  take  it  from  the  equator  or  graduated 
parallel  •,  then  lay  a  rult'r  over  the  two  places,  and  move 
one  point  of  the  compass  along  the  edge  of  the  ruler  un¬ 
til  the  other  point  just  touches  a  parallel  ;  then  the  dis¬ 
tance  between  tlie  place  where  the  point  of  the  compass 
rested  by  tbe  edge  of  the  ruler,  and  the  point  of  inter¬ 
section  of  the  ruler  and  parallel,  being  applied  to  the 
equator,  rvill  give  the  distance  between  the  places  Itr 
degrees  and  parts  of  a  degree,  which  irrultiplied  bv  60 
will  reduce  it  to  miles. 

Prob.  II.  Given  the  latitude  and  longitude  in,  to 
find  the  ship’s  jdace  on  the  chart. 

Rule.  Lay  a  ruler  over  the  given  latitude,  and  lay 
off  the  given  longitude  from  the  first  meiudian  by  the 
edge  of  the  ruler,  and  the  ship’s  present  place  will  be 
obtained. 

Prob.  III.  Given  the  course  sailed  from  a  known. 

])lacc,  and  the  latitude  In,  to  find  the  ship’s  present 
place  on  the  chart. 

Rule.  Lay  a  ruler  over  the  place  sailed  from,  in  the 
direction  of  tlie  given  course,  and  its  intersection  with 
the  parallel  of  latitude  arrived  at  will  be  the  ship’s  pre¬ 
sent  place. 

Prob.  IV.  Given  the  latitude  of  the  place  left  and 
the  course  and  distance  sailed,  to  find  the  ship’s  present 
])lace  on  the  chart. 

Rule.  'I'he  ruler  being  laid  over  the  place  sailed 
from,  and  in  the  direction  of  the  given  course,  take  the 
distance  sailed  from  the  equator,  put  one  point  of  the 
compass  at  the  intersection  of  any  parallel  with  the  ru¬ 
ler,  and  the  other  point  of  the  compass  will  reach  to  a 
certain  place  by  the  edge  of  the  ruler.  Now  this  point 
remaining  in  the  same  position,  draw  in  the  other  point 
of  the  compass  until  It  just  touch  the  above  parallel 
when  sweeped  round  ;  apjily  this  extent  to  the  equator, 
and  it  will  give  the  difference  of  latitude.  Hence  the 
latitude  in  will  be  known,  and  the  intersection  of  the 
coiTesponding  parallel  with  the  edge  of  the  ruler  will  be 
the  ship’s  present  place. 

The  other  j)roblems  of  Mercator’s  Sailing  may  bo 
very  easily  resolved  by  this  chart  ;  but  as  they  are  of 
less  use  than  those  given,  they  are,  therefore,  omitted, 
and  may  serve  as  an  exercise  to  the  student. 

hook;  II. 

Contaiiiiii^  the  method  of  findins;  the  Latftiid''  and 

Longitude  of  a  Ship  at  Sea,  and  the  I  ariution  of  the 

the  Compass. 

Char.  L  Of  IFadleifs  f-lnadrant. 

Hadley’s  quadrant  Is  the  chief  instrument  in  use  af 
jircsent  for  observing  altitudes  at  sea.  'I'he  form  ot 
this  Instrument,  according  to  the  present  mo«le  of 

con»tru(lion. 
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Method  construction,  is  an  octagonal  sector  of  a  circle,  and 
of  finding  therefore  contains  45  degrees  j  but  because  of  the 
the  Lati-  (Jouhle  reflection,  the  limb  is  divided  into  90  degrees. 

L  t'*'itud'^  See  Astronomy  and  Quadrant.  Fig.  54.  represents 
atlel^  a  quadrant  of  the  common  construction,  of  which  the 
-  following  are  the  principal  parts. 

Plate  I.  ABC,  the  frame  of  the  quadrant. 

CCCLXVII  2,  the  arch  or  limb. 

3.  D,  the  index  j  a  b,  the  subdividing  scale. 

4.  E,  the  index-glass. 

5.  F,  the  fore  horizon-glass. 

6.  G,  the  back,  horizon-glass. 

7.  K,  the  coloured  or  dark  glasses. 

8.  HI,  the  vanes  or  sights. 

Of  the  Frame  of  the  Q/iodrant. 

The  frame  of  the  quadrant  consists  of  an  arch  BC, 
firmly  attached  to  the  two  radii  AB,  AC,  which  are 
bound  together  by  the  braces  LM,  in  order  to  strength¬ 
en  it,  and  prevent  it  from  warping. 

Of  the  Index  D. 

The  index  is  a  flat  bar  of  brass,  and  turns  on  the 
centre  of  the  octant :  at  the  lower  end  of  the  index 
there  is  an  oblong  opening  j  to  one  side  of  this  open¬ 
ing  the  vernier  scale  is  fixed,  to  subdivide  the  divi¬ 
sions  of  the  arch  j  at  the  end  of  the  index  there  is  a 
piece  of  brass,  which  bends  under  the  arch,  carrying 
a  spring  to  make  the  subdividing  scale  lie  close  to  the 
'divisions.  It  is  also  furnished  with  a  screw  to  fix  the 
index  in  any  desired  position.  The  best  instniments 
have  an  adjusting  screw  fitted  to  the  index,  that  it  may 
be  moved  more  slowly,  and  with  greater  regularity 
and  accuracy,  than  by  the  hand.  It  is  proper,  how¬ 
ever,  to  observe,  that  the  index  must  be  previously 
fixed  near  its  right  position  by  the  above-mentioned 
screw. 

Of  the  Index  Glass  E. 

Upon  the  index,  and  near  its  axis  of  motion,  is  fixed 
a  plane  speculum,  or  mirror  of  glass  quicksilvered.  It 
is  set  in  a  brass  frame,  and  is  placed  so  that  its  face  is 
perpendicular  to  the  plane  of  the  instrument.  This 
mirror  being  fixed  to  the  index  moves  along  with  it, 
and  has  its  direction  changed  by  the  motion  thereof  j 
and  the  intention  of  this  glass  is  to  receive  the  image 
of  the  sun,  or  any  other  object,  and  reflect  it  upon 
either  of  the  two  horizon-glasses,  according  to  the  na¬ 
ture  of  the  observation. 

The  brass  frame  with  the  glass  is  fixed  to  the  index 
by  the  screw  c  ;  the  other  screw  serves  to  re-place  it  in 
a  perpendicular  position,  if  by  any  accident  it  has  been 
deranged. 

Of  the  Horision-Glasses  F,  G. 

On  the  radius  AB  of  the  octant  are  two  small  spe- 
culums :  the  surface  of  the  upper  one  is  parallel  to  the 
index-glass,  and  that  of  the  lower  one  perpendicular 
thereto,  when  0  on  the  index  coincides  with  0  on  the 
limb.  These  mirrors  receive  the  reflected  rays,  and 
transmit  them  to  the  observer. 

The  horizon-glasses  are  not  entirely  quicksilvered  ; 
the  upper  one  F  Is  only  silvered  on  its  lower  half,  or 
that  next  the  plane  of  the  quadrant,  the  other  half  be¬ 
ing  left  transparent,  and  the  back  part  of  the  frame 
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cut  away,  that  nothing  may  impede  the  sight  through  Method 
the  unsilvered  part  of  the  glass.  The  edge  of  the  foil  of  finding 
of  this  glass  is  nearly  parallel  to  the  plane  of  the  in- 
strument,  and  ought  to  be  very  sharp,  and  without  a  Longitude 
flaw.  The  otiier  horizon-glass  is  silvered  at  both  ends,  at  Sea. 
In  the  middle  there  is  a  transparent  slit  through  which  - 
the  horizon  may  be  seen. 

Each  of  these  glasses  is  set  in  a  brass  frame,  to  which 
there  is  an  axis  passing  through  the  wood  work,  and  is 
fitted  to  a  lever  on  the  under  side  of  the  quadrant,  by 
which  the  glass  may  be  turned  a  few  degrees  on  its  axis, 
in  order  to  set  it  parallel  to  the  index-glass.  The  lever 
has  a  contrivance  to  turn  it  slowly,  and  a  button  to  fix 
it.  To  set  the  glasses  perpendicular  to  the  plane  of  the 
instrument,  tliere  are  two  sunk  screws,  one  before  and 
one  behind  eacii  glass  :  these  screws  pass  through  the 
plate  on  which  the  frame  is  fixed  into  another  plate  j 
so  that  by  loosening  one  and  tightening  the  other  of 
these  screws,  the  direction  of  the  frame  with  its  mir¬ 
ror  may  be  altered,  and  set  perpendicular  to  the  plane 
of  the  instrument. 

Of  the  Coloured  Glasses  K. 

There  are  usually  three  coloured  glasses,  two  of 
which  are  tinged  red  and  the  other  green.  They  are 
used  to  prevent  the  solar  rays  from  hurting  the  eye  at 
the  time  of  observation.  These  glasses  are  set  in  a 
frame,  which  turns  on  a  centre,  so  that  they  may  be 
used  separately  or  together  as  the  brightness  of  the 
sun  may  require.  The  green  glass  is  particularly  use¬ 
ful  in  observations  of  the  moon ;  it  may  be  also  used 
in  observations  of  the  sun,  if  that  object  be  very  faint. 

In  the  fore-observation,  these  glasses  are  fixed  as  in  fig. 

54,  j  but  when  the  back  observation  is  used,  they  are 
removed  to  N. 

Of  the  two  Sight  Vanes,  H,  I. 

Each  of  these  vanes  is  a  perforated  piece  of  brass, 
designed  to  direct  the  sight  parallel  to  the  plane  of  the 
quadrant.  That  which  is  fixed  at  I  is  used  for  the  fore, 
and  the  other  for  the  back,  observation.  The  vane  I 
has  two  holes,  one  exactly  at  the  height  of  the  silvered 
part  of  the  horizon-glass,  the  other  a  little  higher,  to 
direct  the  sight  to  the  middle  of  the  transparent  part  of 
the  miiTor. 

Of  the  divisions  on  the  Limb  of  the  Quadrant. 

The  limb  of  the  quadrant  is  divided  from  right  to  left 
into  90  primary  divisions,  which  are  to  be  considered  as 
degrees,  and  each  degree  is  subdivided  into  three  equal 
parts,  which  are  therefore  of  20  minutes  each  :  the  In¬ 
termediate  minutes  are  obtained  by  means  of  the  scale 
of  divisions  at  the  end  of  the  index. 

Of  the  Vei'nier,  or  Subdividing  Scale. 

The  dividing  scale  contains  a  space  equal  to  2i  di¬ 
visions  of  the  limb,  and  is  divided  into  20  equal  parts. 

Hence  the  difference  between  a  division  on  the  divid¬ 
ing  scale  and  a  division  on  the  limb  Is  one-twentieth  of 
a  division  on  the  limb,  or  one  minute.  The  degree  and 
minute  pointed  out  by  the  dividing  scale  may  be  easily 
found  thus. 

Observe  what  minute  on  the  dividing  scale  coincides 
with  a  division  on  the  limb  :  this  division  being  added 
to  the  degree  and  part  of  a  degree  on  the  limb,  imme¬ 
diately 
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Method  diatcly  preceding  the  first  division  on  the  dividing  scale, 
of  finding  will  be  the  degree  and  minute  required, 
the  Lati-  TIuis  suppose  the  fourteenth  minute  on  the  dividing 
Uidc  and  coincided  with  a  division  on  the  limb,  and  that  the 

.at  Sea.  preceding  division  on  the  limb  to  o  on  the  vernier  was 
> .  — ■  I  j6°  40' hence  the  division  shown  by  the  vernier  Is 
56°  54'.  A  magnifying  glass  will  assist  the  observer  to 
read  oft  the  coinciding  divisions  with  more  accuracy. 

Acljust77icnts  of  Hadlcifs  Oluach'aTit, 

The  adjustments  of  the  quadrant  consist  in  placing 
the  mirrors  perpendicular  to  the  plane  of  the  instru¬ 
ment.  The  forc  horizon-glass  must  be  set  parallel  to 
the  speculum,  and  the  planes  of  the  speculum  and  back 
horizon-glass  produced  must  be  perpendicular  to  each 
other  when  the  index  is  at  0. 

Adjustment  I.  To  set  the  Index-glass  perpendicu¬ 
lar  to  the  plane  of  the  quadrant. 

Method  I.  Set  the  index  towards  the  middle  of  the 
and  56.  limb,  and  hold  the  quadrant  .so  that  its  plane  may  be 
nearly  parallel  to  the  horizon  :  then  look  into  the  in¬ 
dex-glass  •,  and  if  the  portion  of  the  limb  seen  by  re¬ 
flection  appears  in  the  same  plane  with  that  seen  direct¬ 
ly,  the  speculum  is  perpendicular  to  the  plane  of  the  In¬ 
strument.  If  they  do  not  appear  In  the  same  plane,  the 
error  is  to  be  rectified  by  altering  the  position  of  the 
screws  behind  the  frame  of  the  glass. 

Method  2.  This  is  performed  by  means  of  the  two 
adjusting  too's,  fig.  55,  56,  which  are  two  wooden 
frames,  having  two  lines  on  each,  exactly  at  the  same 
distance  from  the  bottom. 

Place  the  quadrant  In  a  horizontal  position  on  a 
table;  put  the  index  about  the  middle  of  the  arch;  turn 
back  the  dark  glasses;  place  one  of  the  above-mention¬ 
ed  tools  near  one  end  of  the  arch,  and  the  other  at  the 
opposite  end,  the  side  with  the  lines  being  towards  the 
inde.x-glass  ;  then  look  into  the  index-glass,  directing 
the  sight  parallel  to  the  plane  of  the  instrument,  and 
one  of  the  tools  will  be  seen  by  direct  vision,  and  the 
other  by  reflection.  By  moving  the"  index  a  little,  they 
may  be  brought  exactly  together.  If  the  lines  coin¬ 
cide,  the  position  of  the  mirror  is  right  ;  if  not,  they 
must  be  made  to  coincide  by  altering  the  screws  behind 
the  frame,  as  before. 

Adjustment  II.  To  set  the  fore  horizon-glass  per¬ 
pendicular  to  the  plane  of  the  instrument. 

Set  the  index  to  0;  hold  the  plane  of  the  quadrant 
parallel  to  the  horizon  ;  direct  the  sight  to  the  hori¬ 
zon,  and  if  the  horizons  seen  directly  and  by  reflec¬ 
tion  are  apparently  in  the  same  straight  line,  the  fore 
horizon-glass  is  perpendicular  to  the  plane  of  the  in¬ 
strument  ;  if  not,  one  of  the  horizons  will  appear 
higher  than  the  other.  Now  if  the  horizon  seen  by 
reflection  is  higher  than  that  seen  directly,  release  the 
nearest  screw  in  the  pedestal  of  the  glass,  and  screw  uj) 
that  on  the  farther  side,  till  the  direct  and  reflected 
horizons  appear  to  make  one  coutinued  straight  line. 
But  if  the  reflected  horizon  is  lower  than  lliat  seen  di¬ 
rectly,  un.scrcw  the  farthest,  and  screw  up  the  nearest 
seretv  till  the  coincidence  of  the  horizons  is  perfect,  ofi- 
serving  to  leave  both  screws  equally  tight,  and  the  fore 
horizon-glass  will  be  perpendicular  to  the  plane  of  the 
quadrant. 

Adjustment  III.  To  set  the  fore  horizon-glass 
parallel  to  the  index-glass,  the  index  being  at  0. 

VoE.  XIV.  Part  II. 
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Set  0  on  the  index  exactly  to  0  on  the  limb,  and  fix  Method 
it  in  that’ position  by  the  screw  at  the  under  side  ;  hold  ot  finding 
the  plane  of  the  quadrant  in  a  vertical  position,  and  •^be  I.ati- 
dlrcct  the  sight  to  a  well-defined  part  of  the  horizon  ; 
then  if  the  horizon  seen  in  the  silvered  part  coincides 
with  that  seen  through  the  transparent  part,  the  horizon-  >1....  ,  < 

glass  is  adjusted  ;  but  if  the  horizons  do  not  coincide, 
unscrew  the  milled  screw  in  the  middle  of  the  lever  ou 
the  other  side  of  the  quadrant,  and  turn  the  nut  at 
the  end  of  the  lever  until  both  horizons  coincide,  and 
fix  the  lever  in  this  position  by  tightening  the  milled 
screw. 

As  the  position  of  the  glass  is  liable  to  be  altered  by 
fixing  the  lever,  it  will  therefore  be  necessary  to  re-ex¬ 
amine  it,  and  if  the  horizons  do  not  coincide,  it  will 
be  necessary  either  to  repeat  the  adjustment,  or  rather 
to  find  the  error  of  adjustment,  or,  as  it  is  usually  cal¬ 
led,  the  index-erro7' ;  which  may  be  done  thus  : 

Direct  the  sight  to  the  horizon,  and  move  the  index 
until  the  reflected  horizon  coincides  with  that  seen  di¬ 
rectly  ;  then  the  diflercnce  between  0  on  the  limb  and 
o  on  the  vernier  is  the  index  error  ;  which  is  additive 
when  the  beginning  of  the  vernier  is  to  the  right  of » 
on  the  limb,  otherwise  subtractive. 

Adjustment  IV.  To  set  the  back  horizon  glass  per¬ 
pendicular  to  the  plane  of  the  instrument. 

Put  the  index  to  o;  hold  the  plane  of  the  quadrant 
parallel  to  the  horizon,  and  direct  the  sight  to  the  ho¬ 
rizon  through  the  back  sight  vane.  Now  if  the  re¬ 
flected  horizon  is  in  the  same  straight  line  with  that  seen 
through  the  transparent  part,  the  glass  is  perpendicular 
to  the  plane  of  the  instrument.  If  the  horizons  do  not 
unite,  turn  the  sunk  screws  In  the  pedestal  of  tlie  glass 
until  they  are  apparently  in  the  same  straight  line. 

Adjustment  V.  To  set  the  back  horizon-glass  per¬ 
pendicular  to  the  plane  of  the  index-glass  produced,  the 
index  being  at  0. 

Let  the  index  be  put  as  much  to  the  right  of  0  as 
twice  the  dip  of  the  horizon  amounts  to  ;  hold  the 
quadrant  in  a  vertical  position,  and  apply  the  eye  to  the 
back  vane  ;  then  if  the  reflected  horizon  coincides  with 
that  seen  directiv,  the  glass  is  adjusted  ;  if  they  do  not 
coincide,  the  screw  in  the  middle  of  the  lever  on  the 
other  side  of  the  quadrant  must  be  released,  and  the 
nut  at  its  extremity  turned  till  both  horizons  coincide. 

It  may  be  observcil,  that  the  reflected  horizon  will  be 
inverted ;  that  is,  the  sea  will  be  apparently  uppermost 
and  the  sky  lowermost. 

As  this  method  of  adjustment  is  esteemed  trouble¬ 
some,  and  is  often  found  to  be  very  dinicult  to  perform 
at  sea,  vaidous  contrivances  have  therefore  been  propo¬ 
sed  to  render  this  adjustment  more  simple.  Some  of 
these  are  the  following. 

I.  Mr  Dollond’s  method  of  adjusting  the  back  hori¬ 
zon-glass. 

In  this  method  an  index  Is  n]iplied  to  the  back  hori¬ 
zon-glass,  by  which  it  may  be  moved  so  as  to  be  par.il- 
lel  to  the  index-glass,  when  0  on  the  vernier  coineide.s 
with  0  on  the  limb.  M  hen  this  is  ell'ectcd,  the  index 
of  the  back  horizon-glass  is  to  be  moved  exactly  90’* 
from  its  former  position,  which  is  known  by  means  of  a 
divided  arch  for  that  purpose  ;  and  then  the  plane  of 
the  back  horizon-glass  will  be  perpendicular  to  the  plane 
of  the  index-glass  produccil. 

4S 
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2.  Mr  Blair’s  method  of  adjusting  the  back  hori¬ 
zon-glass. 


ivretliod 
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All  that  Is  required  in  this  method  is  to  polish  the 

' - lower  edge  of  the  index-glass,  and  expose  it  to  view. 

The  back  horizon-glass  is  adjusted  by  means  of  a  re¬ 
flection  from  this  polished  edge,  in  the  very  same  me¬ 
thod  as  the  fore  horizon-glass  is  adjusted  by  the  com¬ 
mon  method. 

^*8- 57-  order  to  illustrate  this,  let  RIHE  (fig.' 57.)  re¬ 

present  a  pencil  of  rays  emitted  from  the  object  R,  in¬ 
cident  on  the  index-glass  I,  from  which  it  is  reflected 
to  the  fore  horizon-glass  H,  and  thence  to  the  eye  at  E. 
By  this  double  reflection,  an  image  of  the  object  is 
formed  at  r.  RHE  represents  another  pencil  from  the 
same  object  R,  coming  directly  through  the  fore  hori¬ 
zon-glass  to  the  eye  at  E  ;  so  that  the  double  reflected 
image  r  appears  coincident  with  the  object  R  itself,  seen 
directly.  ‘ 

When  this  coincidence  is  perfect,  and  the  object  R 
so  very  distant  as  to  make  the  angle  IRH  insensible,  the 
position  of  the  speculums  I  and  H  will  diflier  insensibly 
from  parallelism  j  that  is,  the  quadrant  will  be  adjusted 
for  the  fore  observation.  Now  it  is  from  the  ease  and 
accuracy  with  which  this  adjustment  can  at  any  time 
be  made,  that  the,  fore-observation  derives  its  superio¬ 
rity  over  the  back  observation.  But  by  grinding  the 
<dge  of  the  index-glass  perpendicular  to  its  reflecting 
surface,  and  polishing  it,  the  observation  is  rendered  ca¬ 
pable  of  an  adjustment  equally  easy  and  accurate  as 
the  fore  horizon-glass:  for  by  a  pencil  of  rays  emitted 
from  the  object  S,  incident  on  the  reflecting  edge  of  the 
index-glass  D,  thence  reflected  to  the  back  horizon- 
glass  B,  and  from  that  to  the  eye  at  e,  an  image  will 
^  bfi  formed  at  s  ;  which  image  being  made  to  coincide 

with  the  object  S  Itself,  seen  directly,  ascertains  the 
position  of  the  back  horizon-glass  relative  to  the  index- 
glass,  with  the  same  pi-ecision,  and  in  a  manner  equally 
direct,  as  the  former  operation  does  that  of  the  fore 
horizon-glass. 

Di?’c'ctio?is  Jhr  adjusting  the  Sack  Ilorimon-  Glass, 

The  method  of  adjusting  the  quadrant  for  the  back- 
observation  is  this.  If  it  is  to  be  done  without  making 
use  ot  the  telescope,  place  the  index  at  0,  and,  ap- 
plylng  the  eye  to  the  hole  in  the  sight  vane  (k),  or 
tube  for  directing  the  sight,  direct  it  through  the 
»back  horizon-glass  to  the  horizon,  if  that  is  the  ob¬ 
ject  to  be  used  for  adjusting.  The  two  horizons  are 
then  to  be  made  to  coincide,  holding  the  quadrant  first 
in  a  vertical  and  then  in  a  horizontal  position  ;  by 
which  means  both  adjustments  will  be  effected  as  in  the 
fore-observation. 

There  will  be  no  difficulty  in  finding  the  reflected 
horizon,  if  the  observer  first  directs  his  eye  to  that  part 
of  the  horizon-glass  where  he  observes  the  image  of 
the  polished  edge  of  the  index-glass,  which  will  ap- 
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pear  double.  When  the  direct  horizon  is  made  to  ap-  jjgtbod 
pear  in  this  case,  the  reflected  one  -will  be  seen  close  by  of  finding 
it,  unless  the  instrument  wants  a  great  adjustment.  In  the  Lati- 
this  case,  a  little  motion  of  the  back  horizon-glass  back- 
wards  and  forwards  will  presently  bring  it  in  view.  at  s'el* 

When  the  horizon,  or  any  obscure  terrestrial  ob-  '  ^ 

ject,  is  to  be  made  use  of  for  adjusting  by  means  of 
the  reflecting  edge,  there  is  a  precaution  to  be  taken, 
without  which  the  observer  will  sometimes  meet  with  ' 

what  will  appear  an  unaccountable  difficulty  j  for  if  the 
sky,  or  other  object  behind  him,  should  happen  to  be 
pretty  bright,  he  will  not  be  able  to  discern  the  horizon 
at  all.  This  arises  from  the  image  of  the  object  be¬ 
hind  him,  which  is  reflected  from  the  silvered  surface 
of  the  index-glass,  appearing  to  coincide  with  the  ho¬ 
rizon  j  in  which  case,  the  bright  picture  of  the  for¬ 
mer,  which  is  formed  in  the  bottom  of  the  eye,  pre¬ 
vents  the  fainter  impression  of  the  latter  from  being 
perceived.  This  will  be  avoided  either  by  apply'- 
ing  a  black  screen  over  the  silvered  surface  of  the 
index-glass,  or,  without  being  at  this  trouble,  by 
standing  at  a  door  or  window,  so  that  only  the  dark 
objects  within  can  be  reflected  from  the  index-glass  : 
but  if  the  observation  is  to  be  made  in  the  open  air, 
a  hat,  or  any  such  dark  obstacle,  held  before  the  silver¬ 
ed  surface  of  the  index-glass,  will  very  efl’ectually  re¬ 
move  this  inconvenience. 

It  may  be  remarked,  that  some  observers.  Instead 
of  making  the  principal  adjustment,  place  the  speculums 
parallel,  bv  moving  the  index  without  altering  the 
position  of  the  horizon-glass  :  and  the  difference  be¬ 
tween  0  on  the  vernier  and  0  on  the  limb  is  the  Inde.x 
error,  which  must  be  subtracted  from  afi  angles  mea¬ 
sured  by  the  back-observation,  wlien  0  on  the  index, 
is  to  the  right  of  0  on  the  limb ;  and  added  when  to  the 
left. 

3.  ]\Ir  MTight’s  method  of  adjusting  the  back  hori¬ 
zon-glass  of  his  Improved  patent  quadrant. 

Fig.  58.  Is  a  representation  of  the  quadrant  com- Fig.  58. 
plete  in  all  its  parts  for  use.  A,  is  the  reflecting  sur¬ 
face  of  the  index-glass,  which  is  made  of  the  usual 
length,  and  of  an  inch  broad.  The  bottom  part 
is  covered  in  front  by  the  brass  frame,  and  the  reflec¬ 
ting  surface  is  o"  back.  B,  the  fore  horizon- 
glass,  placed  as  usual  :  O,  the  back  horizon-glass,  now 
placed  under  the  fore  sight-vane  on  the  first  radius  of  • 
the  quadrant  I  :  C,  the  sight-vane  of  the  fore. horizon- 
glass  :  I),  the  sight-vane  of  the  back  hoiizon-glass : 

E,  the  coloured  glasses  in  a  brass  frame,  in  tlie  proper 
place  for  the  fore  observation;  F,  a  hole  in  the  frame 
to  receive  the  coloured  glasses  when  an  observation  is 
to  be  taken  with  the  back  horizon-glass  in  the  common 
way,  by  turning  the  back  to  the  sun  :  G,  a  hole  in  the 
frame  of  the  farthest  radius  K,  to  receive  the  coloured 
glasses  when  an  observation  is  to  be  taken  by  the  new 
method  j  which  is  by  looking  through  the  lower  hole 
in  the  sight-vane  of  the  back  horizon-glass,  directly 

at 


(k)  Besides  the  hole  in  the  sight-vane,  commonly  made,  there  must  be  another  nearer  to  the  horizon-glass,  and 
so  placed  that  an  eye  directed  through  it  to  the  centre  of  the  horizon-glass  shall  there  perceive  the  image  of  the 
polished  edge  of  the  index-glass.  This  hole  must  not  be  made  small  like  the  other,  but  equal  to  the  ordinary  size 
of  the  pupil  of  the  eye,  there  being  on  some  occasions  no  light  to  spare. 


/ 


PiMctice. 


NAVIGATION. 


Method 
of  finding 
the  J>ati- 
tn  ie  and 
Linsitude 
at  Se  . 

- - - ' 


Fjg-  59- 


\ 


Fig.  do. 
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Fig.  62. 


at  the  .SUI1  ia  tlie  line  of  sight  DN  5  tlie  horizon  Irom 
behind  will  then  be  reflected  from  the  back  of  the  iu- 
de.x-glass  to  the  horizon-glass,  and  from  thence  to  the 
eye.  (^See  tig.  62.)  H,  a  brass  clamp  on  the  upper 
end  of  the  index,  having  a  milled  screw  underneath, 
which  fastens  the  round  plate  to  the  index  when  re- 
ijuired.  (See  tig.  59.).  JK,  the  graduated  arch  of  the 
((uadrant  divided  into  90  degrees:  L,  the  brass  index 
which  moves  over  the  graduated  arch  :  M,  the  vernier 
to  subdivide  the  divisions  on  the  arch  into  single  mi¬ 
nutes  of  a  degree. 

fig.  59.  shows  the  upper  part  of  the  index  L  on  a 
larger  scale,  with  part  of  the  brass  frame  that  fastens 
the  index-glass,  and  the  three  adjusting  screws  D  to 
adjust  its  axis  vertical  to  the  plane  of  the  quadrant : 
li,  the  centre  on  which  the  milled  plate  O  moves  over 
the  index :  The  dotted  line  BF  is  the  distance  it  is 
required  to  move  ;  K,  the  adjusting  screw  to  stop  it  in 
its  proper  place  for  adjusting  the  back  observation- 
glass  :  G,  a  piece  of  brass  fastened  to  the  index  op¬ 
posite  to  the  clamp  H,  to  keep  the  plate  O  always  close 
to  the  index  L. 

Fig.  6o.  represents  the  parallel  position  of  the  In¬ 
dex  and  horizon  glasses  after  adjustment  by  the  sun  : 
BC,  a  ray  from  the  sun  incident  on  the  index-glass 
C',  and  from  thence  reflected  to  the  fore  horizon-glass 
D,  and  again  to  the  eye  at  E,  in  the  line  1)  E,  where 
the  eye  sees  the  sun  at  A  by  direct  vision,  and  the 
image  by  rellection,  in  one  j  the  parallel  lines  AE  and 
BC  being  so  near  to  each  other,  that  no  apparent 
angle  can  be  observed  in  the  planes  of  the  index  and 
horizon-glass,  when  adjusted  by  a  distant  object. 

In  fig.  61.  the  index-glass  is  removed  45  degrees 
from  the  plane  of  the  fore  horizon-glass,  and  fixed  in 
its  proper  place  for  adjusting  the  back  horizon-glass 
parallel  to  its  plane,  in  the  same  manner  as  the  fore 
horizon-glass  is  adjusted. 

In  tig.  62.  the  index-glass  (after  the  adjustment  of 
the  fore  and  hack  horizon-glasses)  is  carried  forward 
by  the  index  on  the  arch  go  degrees,  and  makes  an 
angle  of  45°  with  the  plane  of  the  fore  hoiizon-glass, 
ami  is  at  right  angles  to  the  plane  of  tlie  back  hori¬ 
zon-glass.  The  eye  at  E  now  sees  the  sun  in  the  ho¬ 
rizon  at  II,  reflected  by  the  index  and  horizon  glasses 
from  the  zenith  at  Z,  the  image  and  object  being  90 
degrees  distant.  Tlie  hack  horizon  K  is  now  reflected 
from  the  back  surface  of  the  index-glass  C  to  tlie  ho¬ 
rizon-glass  M,  and  from  thence  to  the  eye  at  I),  in 
a  riglit  line  with  the  fore  horizon  F.  In  order  to  make 
an  exact  contact  of  the  fore  and  back  horizons  at  F, 
the  index  must  be  advanced  beyond  the  90th  degree 
on  the  arch,  by  a  quantity  equal  to  twice  the  dip  of 
the  horizon. 

The  quadrant  is  adjusted  for  the  fore  observation  as 
usual,  having  previously  fixed  the  inde.x-glass  in  its 
proper  place  by  the  milled  screw  at  II,  as  represented 
in  tig.  59. 

To  adjust  the  (Quadrant  for  the  llack-obscrvuimi. 

Fasten  the  index  to  90“  on  the  limb  j  loosen  the  screw 
II  (tig.  59*),  and  turn  the  plate  O  by  the  milled  edge 
until  the  end  of  the  adjusting  serew  K  touch  the  edge 
of  the  clamp  .M  j  and  by  means  of  a  distant  object 
observe  if  the  glasses  are  then  parallel,  as  at  tig.  60.  :  if 
they  are,  fasten  the  screw  II  j  if  not,  with  a  -crew-dri¬ 


ver  turn  the  screw  K  gently  to  the  right  or  left  to  make  Mtil.od 
them  perlect,  and  then  fasten  the  screw.  Now  remove  of  fuulm,' 
the  index  back  to  O  on  the  limb,  and  the  index-glass 
will  be  parallel  to  the  back  horizon  glass  E,  tig.  61.;  ^011^101(16 
If  not,  make  them  so  by  turning  the  adjusting  screw  at  bea. 
of  the  glass  E,  the  eye  being  at  the  upper  hole  in  the  '  v— ■ 

sight-vane  I),  and  the  sight  directed  to  the  horizon, 
or  any  distant  object  in  the  direction  DN  (fig.  j8.). 

Now'  the  index  remaining  in  this  position,  the  index- 
glass  is  to  returned,  to  stop  at  the  pin  E,  and  it  will 
be  parallel  to  the  fore  horizon-glass  as  at  first :  then 
the  quadrant  will  be  adjusted  for  both  methods  of  ob¬ 
servation. 

To  observe  the  Su?i's  Altitude  by  the  Back-observation. 

Remove  the  coloured  glasses  to  G  (fig.  58.),  and 
look  through  the  lower  hole  in  the  sight-vane  D,  in 
the  line  of  direction  DN,  directly  to  the  sun,  and  move 
the  index  forward  on  the  arch  exactly  in  the  same  man¬ 
ner  as  in  the  fore-observation  :  make  the  contact  of 
the  sun’s  limb  and  the  back  horizon  exact,  and  the 
degrees  and  minutes  shown  by  the  index  on  the  limb 
is  the  sun’s  zenith  distance.  It  may  be  observed,  that 
the  horizon  will  be  inverted.  If  the  sun’s  lower  limb 
he  observed,  the  semidiametcr  is  to  be  subtracted  from 
the  zenith  distance  j  but  if  the  upper  limb  is  observed, 
the  semidiametcr  is  to  be  added. 

The  observation  may  be  made  in  the  usual  manner, 
by  turning  the  back  to  the  sun.  In  this  case  the  co¬ 
loured  glasses  are  to  be  shifted  to  F,  and  proceed  ac¬ 
cording  to  the  directions  formerly  given. 

Use  of  Hadley's  Quadrant. 

The  altitude  of  any  object  is  determined  by  the  po¬ 
sition  of  the  index  on  the  limb,  when  by  reflection  that 
object  appears  to  be  in  contact  with  the  horizon. 

If  the  object  whose  altitude  is  to  be  observed  be  tlie 
sun,  and  if  so  bright  that  its  image  may  he  seen  in  the 
transparent  jiart  of  the  fore  horizon-glass,  the  eye  is 
to  be  applied  to  the  upper  hole  in  the  sight  vane  ; 
otherwise,  to  the  lower  hole  :  and  in  this  case,  the  qua¬ 
drant  is  to  be  held  so  that  the  sim  may  be  bisected  by 
the  line  of  separation  of  the  silvered  and  transparent 
parts  of  the  glass.  The  moon  is  to  be  kept  as  nearly 
as  possible  in  the  same  position  j  and  the  image  of  the 
star  is  to  be  observed  in  the  silvered  part  of  the  glass 
adjacent  to  the  line  of  separation  of  the  two  parts. 

'J'here  are  two  difl’ereiit  methods  of  taking  oliecrva- 
tlons  with  the  quadrant.  In  the  first  of  these  the  face 
of  the  observer  is  directed  towards  that  jiart  of  the  ho¬ 
rizon  Immediately  under  the  sun,  and  is  therefore  call¬ 
ed  l\}c fore-observation.  In  the  other  method,  the  ob¬ 
server’s  hack  is  to  the  sun,  and  it  is  hence  called  the 
back-observation.  This  last  method  of  observation  is  to 
be  used  only  when  the  horizon  under  the  sun  is  ob¬ 
scured,  or  rendered  indistinct  by  fog  or  any  other  ini- 
jiediment. 

In  taking  the  sun’s  altitude,  whether  by  the  fore  or 
back  observation,  the  observer  must  turn  the  quadrant 
about  upon  the  axis  of  vision,  and  at  the  same  time 
turn  himself  about  upon  his  heel,  so  as  to  keep  the  sun 
always  in  that  part  of  the  horizon-glass  which  is  at  the 
same  distance  as  the  eye  from  the  plane  of  the  quadrant. 

In  this  way  the  reflected  sun  will  describe  an  arch  of 
a  parallel  circle  round  the  true  siui,  whose  convex  side 
4  S  2  will 
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tire  freedom  from  looseness,  or  s/mkc,  as  the  wcrkmen  Method 
term  it.  By  strictly  complying  with  these  directions  of  finding 
the  error  in  question  may  indeed  be  greatly  diminished;  -Lati- 
so  far,  pei'haps,  as  to  render  it  nearly  insensible,  tvhcie 
the  index  is  made  strong,  and  the  proper  medium  be-  at  Sea. 
tween  the  two  extremes  of  a  shake  at  the  centre  on  one  <  > 

hand,  and  too  much  stiffness  there  on  the  other,  is  nice¬ 
ly  hit  ;  but  it  cannot  be  entirely  corrected.  For  to 
more  or  less  of  bending  the  index  will  always  be  sub¬ 
ject  ;  and  some  degree  of  resistance  will  remain  at  the 
centre,  unless  the  friction  there  could  be  totally  remov¬ 
ed,  which  is  Impossible. 

Of  the  reality  of  the  error  to  which  he  is  liable 
from  this  cause,  the  observer,  if  he  is  provided  with  a 
quadrant  furnished  with  a  screw'  for  moving  the  index 
gradually,  may  thus  satisfy  himself.  After  finishing- 
the  observation,  lay  the  quadrant  on  a  table,  and  note 
the  angle  ;  then  cautiously  loosen  the  screw'  Avhlch  fa¬ 
stens  the  index,  and  it  will  immediately,  if  the  qua¬ 
drant  is  not  remarkably  well  constructed,  be  seen  to 
start  from  its  former  situation,  more  or  less  according 
to  the  perfection  of  the  joint  and  the  strength  of  the 
index.  This  starting,  Avhich  is  OAving  to  the  index 
recoiling  after  being  released  from  the  confined  state 
it  Avas  in  during  the  observation,  Avill  sometimes  amount 
to  scA'eral  minutes  ;  and  its  direction  Avill  be  opposite 
to  that  in  whlr.ii  the  index  Avas  moved  by  the  scrcAV 
at  the  time  of  finishing  the  obsei'A'ation.  But  hoAv  far 
it  aft’ccts  the  truth  of  the  observation,  depends  on  the 
manner  in  which  the  index  Avas  moved  in  setting  it  to 
0,  for  adjusting  the  instrument  ;  or  in  finishing  the  ob¬ 
servations  necessary  for  finding  the  index  error. 

The  easiest  and  best  rule  to  avoid  these  errors  seems 
to  be  this:  In  all  observations  made  by  Hadley’s  qua¬ 
drant,  let  the  observer  take  notice  constantly  to  finish 
his  observations,  by  moving  the  index  in  the  same  di¬ 
rection  Avhich  Avas  used  in  setting  it  to  0  for  adjusting  ; 
or  in  the  observations  necessary  for  finding  the  index 
error.  If  this  rule  is  observed,  the  error  arising  from 
the  spring  of  the  index  avIH  be  obviated.  For  as  the 
indc.x  was  bent  the  same  Avay,  and  in-  the  same  degree 
in  adjusting  as  in  observing,  the  truth  of  the  observa¬ 
tions  will  not  be  affected  by  this  bending. 


N  A  V  I  G 

AVill  be  dowiAAvards  In  the  fore-observation  and  up¬ 
wards  in  the  back  ;  and  consequently,  when  by  moving 
the  index,  the  loAA'est  point  of  the  arch  in  the  fore  ob¬ 
servation,  or  highest  in  the  backj  is  made  to  touch  the 
horizon,  the  quadrant  w'ill  stand  in  a  vertical  plane, 
and  the  altitude  above  the  visible  horizon  will  be  pro¬ 
perly  observed.  The  reason  of  these  operations  may 
be  thus  explained  :  The  image  of  the  sun  being  ahvays 
kept  in  the  axis  of  vision,  the  index  Avill  ahvays  shoAV 
on  the  quadrant  the  distance  between  the  sun  and  any 
object  seen  directly  Avhich  its  image  appears  to  touch  ; 
therefore,  as  long  as  the  index  remains  unmoved,  the 
image  of  the  sun  Avill  describe  an  arch  everywhere  equi¬ 
distant  from  the  sun  in  the  heavens,  and  consequently 
a  parallel  circle  about  the  sun,  as  a  pole.  Such  a 
translation  of  the  sun’s  image  can  only  be  produced  by 
the  quadrant’s  being  turned  about  upon  a  line  draAvn 
from  the  eye  to  the  sun,  as  an  axis.  A  motion  of  rota¬ 
tion  upon  this  line  may  be  resolved  into  tAvo,  one  up¬ 
on  the  axis  of  vision,  and  the  other  upon  a  line  on  the 
quadrant  perpendicular  to  the  axis  of  vision  ;  and  con¬ 
sequently  a  proper  combination  of  these  tAVo  motions 
will  keep  the  image  of  the  sun  constantly  in  the  axis 
of  vision,  and  cause  both  jointly  to  run  over  a  par-allel 
circle  about  the  sun  in  the  heavens  :  but  Avhen  the  qua¬ 
drant  is  vertical,  a  line  thereon  perpendicular  to  the 
axis  of  vision,  becomes  a  vertical  axis  ;  and  as  a  small 
Tuotlon  of  the  quadrant  is  all  that  is  Avanted,  it  Avill 
never  differ  much  in  practice  from  a  A'ertical  axis.  The 
observer  is  directed  to  perform  two  motions  rather 
than  the  single  one  equivalent  to  them  on  a  line  drawn 
from  the  eye  to  the  sun  :  because  we  are  not  capable, 
while  looking  toAvards  the  horizon,  of  judging  hoAV 
to  turn  the  quadrant  about  upon  the  elevated  line  go¬ 
ing  to  the  sun  as  an  axis,  by  any  other  means  than  by 
combining  the  tAvo  motions  above  mentioned,  so  as  to 
keep  the  sun’s  image  always  in  the  proper  part  of  the 
horizon-glass.  When  the  sun  is  near  the  horizon,  the 
line  going  from  the  eye  to  the  sun  Avill  not  be  far  re¬ 
moved  from  the  axis  of  vision  ;  and  consequently  the 
principal  motion  of  the  quadi'ant  Avill  be  performed 
on  the  axis  of  A'ision,  and  the  part  of  motion  made  on 
the  vertical  axis  Avill  be  but  smalt.  On  the  contrary, 
when  the  sun  is  near  the  zenith,  the  line  going  to  the 
sun  is  not  far  removed  from  a  vertical  line,  and  conse¬ 
quently  the  principal  motion  of  the  quadrant  Avill  be 
performed  on  a  vertical  axis,  by  the  observer’s  turning 
himself  about,  and  the  part  of  the  motion  made  on  the 
axis  ot  vision  will  be  but  small.  In  intermediate  alti¬ 
tudes  of  the  sun,  the  motions  of  the  quadrant  on  the 
axis  of  vision,  and  on  the  vei'tlcal  axis,  Avill  be  more 
equally  divided. 

Observations  taken  with  the  quadrant  are  liable  to 
errors,  arising  from  the  bending  and  elasticity  of  the 
index,  and  the  resistance  it  meets  with  in  turnincr 
Tound^  its  centre  :  whence  the  extremity  of  the  index, 
on  being  pushed  along  the  arch,  Avill  sensibly  advance 
before  the  index-glass  begins  to  mov'e,  and  may  be 
seen  to  recoil  Avhen  the  force  acting  on  it  is  removed, 
ivir  Hadley  seems  to  have  been  apprehensive  that  his 
instrument  Avould  be  liable  to  errors  from  tins  cause  ; 
and  in  order  to  avoid  them,  gives  particular  directions 
that  the  index  be  made  broad  at  the  end  next  the  cen¬ 
tre,  and  that  the  centre,  or  axis  itself,  have  as  easy  a 
motion  as  is  consistent  with  steadiness  •  that  is,  an  en- 
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To  take  Altitudes  by  the  Fore-observation. 

I.  Of  the  Sun. 

Turn  doAvn  either  of  the  coloured  glasses  before 
the  horizon-glass,  according  to  the  brightness  of  the 
sun  ;  direct  the  sight  to  that  part  of  the  liorizon  Avhich 
is  under  the  sun,  and  move  the  Index  until  the  colour¬ 
ed  image  of  the  sun  appear  in  the  horizon-glass;  then 
give  the  quadrant  a  slow  vibratory  motion  about  the 
axis  of  vision  ;  move  the  index  until  the  low'er  or  up¬ 
per  limb  of  the  sun  is  in  contact  with  the  horizon, 
at  the  loAvest  part  of  the  arch  described  by  this  mo¬ 
tion  ;  and  the  degrees  and  minutes  shoAvn  by  the  index 
on  the  limb  will  be  the  altitude  of  the  sun. 

II.  Of  the  ^loon. 

Put  the  index  to  0,  turn  down  the  green  glass, 
place  the  eye  at  the  lower  hole  in  the  sight- vane,  anrl 
observe  the  moon  in  the  silvered  part  of  the  horizon- 
glass  ;  move  the  index  gradually,  and  folloAV  the  moon’s 
reflected  Image  until  the  enlightened  limb  is  in  contact 

with 
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Method  with  tile  liori’z.on,  at  ttie  lower  part  of  the  arch  tlescrlb- 
of  finding  ed  by  the  vibratory  motion  as  before,  and  the  index 
tude^and  ^bcw  the  altitude  of  the  observed  limb  of  the  moon. 
Lon"-itude  observation  is  made  in  the  day-time,  the  coloured 

at  Sea.  glass  Is  unnecessary. 

'  Iir.  Of  a  Star  or  Planet. 

The  index  being  put  to  o,  direct  the  sight  to  the 
star  tlirongli  the  lower  hole  in  the  sight-vane  and  trans¬ 
parent  part  of  the  horizon-glass  ;  move  the  plane  of 
the  quadrant  a  very  little  to  the  left,  and  the  image  of 
tlie  star  will  be  seen  in  the  silvered  part  of  the  glass. 
Now  move  the  index,  and  the  image  of  the  star  will 
appear  to  descend  :  continue  moving  the  index  gradual¬ 
ly  until  the  star  is  in  contact  with  the  horizon  at  the 
lowest  part  of  the  arch  described  ;  and  the  degrees  and 
minutes  shown  by  the  index  on  the  limb  will  be  the  al¬ 
titude  of  the  star. 

To  take  Altitudes  by  the  Back-observatioiu 

I.  Of  the  Sun. 

Put  the  stem  of  the  coloured  glasses  Into  the  perfo¬ 
ration  between  the  horizon-glasses,  turn  down  either 
according  to  the  brightness  of  the  sun,  and  hold  the 
quadrant  vertically  ;  then  direct  the  sight  through 
the  iiole  in  the  back  siglit-vane,  and  the  transparent 
slit  in  the  horizon-glass  to  that  part  of  the  hoiizon 
which  is  opposite  to  the  sun  ;  now  move  the  index 
till  the  sun  is  in  the  silvered  part  of  the  glass,  and  by 
gdving  the  quadrant  a  vibratory  motion,  the  axis  of 
which  Is  that  of  vision,  tlie  image  of  the  sun  will  de¬ 
scribe  an  arch  whose  convex  side  is  upwards  5  bring 
the  limb  of  the  sun,  when  in  the  upper  part  of  this 
a/ch,  in  contact  with  the  horizon  •,  and  the  imlex  will 
show  the  altitude  of  the  other  limb  of  the  sun. 

II.  Of  the  Moon. 

The  altitude  of  the  moon  Is  observed  in  the  same 
manner  as  that  of  the  sun,  with  this  dillerence  only,  that 
the  use  of  the  coloured  glass  is  unnecessary  unless  the 
moon  is  very  bright  5  and  that  the  enlightened  limb, 
whether  it  he  tlie  upper  or  lower,  is  to  be  brought  in 
contact  willi  the  horizon. 

III.  Of  a  Star  or  Planet, 

Look  directly  to  the  star  through  the  vane  and  trans¬ 
parent  slit  in  the  horizon-glass  ;  move  the  index  until 
the  opposite  horizon,  with  respect  to  tl;e  star,  is  seen  in 
the  silvered  part  of  the  glass  ;  and  make  the  contact 
perfect  as  formerly.  If  the  altitude  of  the  star  is  known 
nearly,  the  index  may  be  set  to  that  altitude,  the  sight 
directed  to  the  opposite  horizon,  and  the  observation 
made  as  before. 


Sect.  II.  Of  finding  the  Latitude  of  a  Pldce. 

The  observation  necessary  for  ascertaining  the  lati¬ 
tude  of  a  place,  is  that  of  the  meridional  altitude  of  a 
known  celestial  object  ;  or  two  altitudes  when  the  ob¬ 
ject  is  out  of  the  meridian.  The  latitude  is-  deduced 
with  more  certainty  and  with  less  trouble  from  the  first 
ol  these  methods,  than  from  the  second  5  and  the  sun, 
for  various  reasons,  is  the  object  most  proper  for  this 
purpose  at  sea.  It,  however,  frequently  hapjicns,  that 
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by  the  interposition  of  clouds,  the  sun  is  obscured  at  Method 
noon  •,  and  by  this  means  the  meridian  altitude  is  lost,  of  finding 
In  this  case,  therefore,  the  method  hy  double  altitudes 
becomes  necessary.  The  latitude  may  be  deduced  Ironi  j 
three  altitudes  of  an  unknown  object,  or  from  double  at  Sea. 
altitudes,  the  apparent  times  of  observation  being  given. 

The  altitude  of  the  limb  of  an  object  observed  at  sea, 
requires  four  separate  corrections  in  order  to  obtain  the 
true  altitude  of  its  centre  :  these  are  for  semidiameter,, 
dip,  refraction,  and  parallax.  (See  Astronomy,  and 
the  respective  articles).  The  first  and  last  of  these 
corrections  vanish  when  the  observed  object  is  a  fixed 
star. 

When  the  altitude  of  the  lower  limb  of  any  object  is 
observed,  its  semidiameter  is  to  he  added  thereto  in  or¬ 
der  to  obtain  the  central  altitude  •,  but  if  the  upper 
limb  be  observed,  the  semidiameter  is  to  be  subtracted. 

If  the  altitude  be  taken  by  the  back-observation,  the 
contrary  rule  is  to  be  applied.  1  he  dip  is  to  be  sub¬ 
tracted  from,  or  added  to,  the  observed  altitude,  ac¬ 
cording  as  the  fore  or  back  observation  is  used.  The 
refraction  is  always  to  be  subtracted  I'rom,  and  the  pa¬ 
rallax  added  to,  the  observed  altitude. 

Prob.  I.  To  reduce  the  sun’s  declination  to  any 
given  meridian. 

Rule.  Find  the  number  in  Table  IX.  answering  to 
the  longitude  in  the  table  nearest  to.  that  given,  and  to 
the  nearest  day  of  the  month.  Now,  if  the  longitude 
Is  west,  and  the  declination  increasing,  that  is,  from 
the  20th  of  March  to  the  22d  of  June,  and  from  the 
22d  of  September  to  the  22d  of  December,  the  above 
number  is  to  lie  added  to  the  declination  :  during  the 
other  part  of  the  year,  or  while  the  declination  is  de¬ 
creasing,  this  number  is  to  he  subtracted.  In  cast  lon¬ 
gitude,  the  contrary  rule  is  to  be  applied. 

Px.  I.  Required  the  sun’s  declination  at  noon  i6tii 
April  1810,  in  longitude  84°  M  ? 

Sun’s  declination  at  noon  at  Clrccnwich  9°  59.2' N. 

Number  from  'fable  IX.  -  -  -f-  5.0 


Reduced  declination  -  -  -  lO  4.2 

P.v.  2.  Required  the  sun’s  declination  at  noon  22d 
IMarch  1793,  in  longitude  151°  L  ? 

Sun’s  declination  at  noon  at  Clrccnwich  0°  53*^ 

Equation  from  Table  X.  -  -  — 

Reduced  declination  -  -  0  43^ 


Prob.  T1.  Given  the  sun’s  meridian  altitude,  to  find 
the  latitude  of  the  place  of  observation. 

Rule.  The  sun’s  semidlametcr  is  to  be  added  to,  or 
subtracted  from,  the  observed  altitude,  ac<  ordiiig  as  the 
lower  or  upper  limb  is  observed  ;  the  dip  answering  to 
the  height  from  Table  \  .  is  to  be  sulitractcd  it  the 
fore-observation  is  used  j  otherwise,  it  is  to  be  added  j 
and  the  refraction  answering  to  the  altitude  Iroin 
Table  IV.  is  to  be  siibtractid  ;  bcnce  the  true  altitude 
of  the  sun’s  centre  w'ill  be  obtained.  Call  tlie  altitude 
south  or  north,  according  as  the  sun  is  south  or  north 
at  the  time  of  observation  j  which  subtracted  from  9^°* 
will  give  the  zenith  distance  ot  a  contrary  denomina¬ 
tion. 

Reduce  the  sun’s  declination  to  the  meridian  of  the 
place  of  observation,  by  Prob.  1. ;  then  the  sum  or  dit- 

fercncn 
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Method  ference  of  the  zenith  distance  and  declination,  accord- 

of  finding  ing  as  they  are  of  the  same  or  of  a  contrary  denomina- 

the  Lati-  ^ion,  will  be  the  latitude  of  the  place  of  observation,  of 

tude  and  name  tvith  the  greater  quantity, 

liongitude  °  ^ 

Ex.  I.  October  19.  1810,  in  longitude  32°  E,  the 

meridian  altitude  of  the  sun’s  lower  limb  was  48°  53'  S, 

height  of  the  eye  iS  feet.  Required  the  latitude 
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at  Sea. 


the  ship  with  sufficient  exactness  for  this  purpose,  espe-  Method 
cially  when  that  distance  is  not  greater  than  sis  miles  5  of  finding 
which  is  the  greatest  distance  of  the  visible  horizon 
from  an  observer  on  the  deck  of  any  ship.  Longitude 

at  Sea. 

Pros.  III.  Given  tl»e  meridian  altitude  of  a  fixed  v— ^ 

star,  to  find  the  latitude  of  the  place  of  observation. 


Obs.  alt.  fun's  lower  limb  4S°53’S 
Seraidiameter  +0  id 


Sun’s  dec.  i9.Oct.noon.  9°  51'S 
Equation  Table  IX. —  2 


Dip  and  refraction 


Reduced  detlin.  9  49  S 


True  alt  sun’s  centre  49  4S  Zenilh  distance  -  40  5dN 

Latitude 


7N 


Rule.  Correct  the  altitude  of  the  star  by  dip  and 
refraction,  and  find  the  zenith  distance  of  the  star  as 
formerly  ;  take  the  declination  of  the  star  from  Ta¬ 
ble  XL  and  reduce  it  to  the  time  of  observation.  Now, 
the  sum  or  difl’erence  of  the  zenith  distance  and  decli¬ 
nation  of  the  star,  according  as  they  are  of  the  same  or 
of  a  contrary  name,  will  be  the  latitude  of  the  place  of 
observation. 


Ex,  2.  November  16.  1812,  in  longitude  158°  W, 
the  meridian  altitude  of  the  sun’s  lower  limb  was  87° 
37' N,  height  of  the  eye  10  feet.  Required  the  lati¬ 
tude  ? 

Obs.alt.sun’slow.limb  87°37'N.  Suh’sdec.noon.iS^qS'S 
Semidiameter  -j-o  16  Equation  tab.-f-o  8 

Dip  and  refract.  — o  3  Reduced  dec.  19  5  S 

True  alt.  sun’s  centre  87  50  N,  Zenith  distance  2  10  S 


Ex.  I.  December,  i.  *1810,  the  meridian  altitude  of 
Sirius  was  59°  50'  S,  height  of  the  eye  14  feet.  Re¬ 


quired  the  latitude  ? 

Observed  altitude  of  Sirius  -  59°  30'S 

Dip  and  refraction  -  -  — o  4 


True  altitude  -  -  -  59  46  S 

Zenith  distance  -  -  -  30  14  N 

Declination  -  -  -  16  28S 


Latitude  21  6  S 

Er.  3.  December  19.  1811,  being  nearly  under  the 
meridian  of  Greenwich,  the  altitude  of  the  sun’s  upper 
limb  at  noon  was  4°  30'  S,  height  of  the  eye  20  feet. 
Required  the  latitude  ? 

Observed  altitude  of  the  sun’s  upper  limb  4°  30'  S 
Sun’s  semidlaineter  -  -  0  16 

Dip  and  refraction  -  -  -  015 


True  altitude  of  the  sun’s  centre  -  3  59  ^ 

Zenith  distance  -  -  -  86  1  N 

Declination  -  -  -  23  25  S 


Latitude  -  .  -  .  62  36N 

Ex.  4  August  23.  1812,  in  longitude  107°  E,  the 
meridian  altitude,  of  the  sun’s  lower  limb  by  the  back 
observation  was  61°  8'  1^,  and  the  height  of  the  eye  14 
feet.  Required  the  latitude  ? 

Observed  altitude  sun’s  upper  limb  -  61°  8'N 

'  Sun’s  semidiameter  -  -  .  _ q  16 

Dip  -  -  .  .  34^ 

Refraction  -  -  .  _  _ _  i 

■  -75* 


True  altitude  of  sun’s  centre 
Zenith  distance 
Reduced  declination 


60  55  N 
29  5S 
II  26  N 


Latitude  -  -  .  .  17  39S 

The  dip  in  Table  V.  answers  to  an  entirely  open  and 
unobstructed  horizon.  It,  hoivever,  frequently  hap- 
peri^s,  that  the  sun  is  over  the  land  at  the  time  of  obser¬ 
vation,  and  the  ship  nearer  to  the  land  than  the  visible 
horizon  would  be  if  unconfined.  In  this  case,  the  dip 
will  be  different  from  what  it  would  otherwise  have 
been,  and  is  to  be  taken  from  Table  VI.  in  which  the 
height  IS  expressed  at  the  top,  and  the  distance  from  the 
land  in  the  side  column  in  nautical  miles. — Seamen,  in 
general,  can  estimate  the  distance  of  any  object  from 


Latitude 


13  46  N 


Ex,  2.  February  17.  1797,  the  meridian  altitude  of 
Procyon  was  71°  15'  N,  the  height  of  the  eye  10  feet. 
Required  the  latitude  ? 

Observed  altitude  of  Procyon  -  71°  15'N 

Dip  and  refraction  -  -  — o  3 


True  altitude 
Zenith  distance 
Declination 


71  12'N 
-  18  48 S 

5  43N 


Latitude  -  -  -  -133S 

Prod.  IV.  Given- the  meridian  altitude  of  a  planet, 
to  find  the  latitude  of  the  place  of  observation. 

Rule.  Compute  the  true  altitude  of  the  idanet  as 
directed  in  last  problem  (which  is  sufficiently  accurate 
for  altitudes  taken  at  sea)  ;  take  its  declination  from 
the  Nautical  Almanac,  p.  iv.  of  the  month,  and  re¬ 
duce  it  to  the  time  and  meridian  of  the  place  of  obser¬ 
vation  j  then  the  sum  or  difl'erence  of  the  zenith  dis¬ 
tance  and  declination  of  the  planet  will  be  the  latitude 
as  before. 


Ex.  I.  August  7*  1812,  the  mei'idian  altitude  of  Sa¬ 
turn  was  68°  42' N,  and  lieiglit  of  the  eye  15  feet. 


Required  the  latitude  ? 

Observed  altitude  of  Saturn  -  68°  42'N 

Dip  and  refraction  -  -  — o  4 


True  altitude  -  -  -  68  38N 

Zenith  distance  -  -  -  21  22  S 

Declination  -  -  -  22  42S 


Latitude 


44  6  S 


Ex.  2.  October  15.  1812,  the  meridian  altitude  of 
Jupiter  was  81°  5' S,  height  of  the  eye  18  feet.  Re¬ 
quired  the  latitude  ? 


Observed 
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Observed  altitude  of  Jupiter 

Dip  ... 

81°  5'S 
—0  ,3 

True  altitude 

81  2  S 

Zenith  distance 

Declination 

8  58N 
19  4  S 

Latitude  .  -  - 

10  6  S 

Prob.  Given  the  meridian  altitude  of  the  moon, 
to  find  tlie  latitude  of  the  place  of  observation. 

{  Dr  Mac-  KuLE.  Take  the  number  f  answering  to  the  ship’s 
^T^^^^loncptude,  and  daily  variation  of  the  moon’s  passing  the 
Lon’Htude  Bieridian  ;  tvhich  being  applied  to  the  time  of  passage 
Tab.  XX.  given  in  the  Nautical  Almanac,  will  give  the  time  of 
the  moon’s  passage  over  the  meridian  of  the  ship. 

Reduce  this  time  to  the  meridian  of  Greenwich;  and 
by  means  of  the  Nautical  Almanac  find  the  moon’s  de¬ 
clination,  horizontal  parallax,  and  semidiametcr  at  the 
reduced  time. 

Apply  the  semidiameter  and  dip  to  the  observed  alti¬ 
tude  of  the  limb,  and  the  apparent  altitude  of  the  moon’s 
centre  will  be  obtained  ;  to  which  add  the  correction 
answering  to  the  apparent  altitude  and  horizontal  paral¬ 
lax  J,  and  the  sum  will  be  the  true  altitude  of  the 
moon’s  centre  ;  ivhich  subtracted  frpm  90°,  the  remain¬ 
der  is  the  zenith  distance,  and  the  sum  or  dlft'erence  of 
the  zenith  distance  and  declination,  according  as  they 
are  of  the  same  or  of  a  contrary  name,  will  be  the  lati¬ 
tude  of  the  place  of  observation. 

Ex.  I.  December  24.  1792,  in  longitude  30°  W, 
the  meridian  altitude  of  the  moon’s  lower  limb  was 
81°  15'  N,  height  of  the  eye  12  feet.  Required  the 
latitude  ? 

Time  of  pass,  over  the  mer.  of  Greenwich  =9h  19' 
Equation  Table  XX.  -  .  ■  _|.o  4 


t  Ditto, 
Tab.  X.X. 


Time  of  pass,  over  mer.  ship 
Longitude  in  time  ... 

Reduced  time  ,  .  . 

Moon’s  dec.  at  midnight.  Table  IX. 
£q.  to  time  from  midnight 

Reduced  declination 
Moon’s  hor.  par.  -  -  . 

Moon’s  semidiameter 
Augmentation  .  -  - 


Aug.  semidiameter 


9  23 
2  o 

II  23 
=  i4°53'N 
—  04 

14  49  N 
55'  25" 

15  6 

+  o  14 
15  20 


Observed  altitude  of  the  moon’s  lower  limb  81°  ij'N  Method 
Semidiameter  -  -  .  . 

Dip  -  .  .  . 


o  15 

o  3 


of  finding 
the  Lati¬ 
tude  and 


Apparent  altitude  of  the  moon’s  centre 
Correction  ... 

True  altitude  of  moon’s  centre 
Zenith  distance  -  -  - 

Declination  _  .  . 


81 

27.  N 

Lonpitude 

at  Sea. 

+  0 

8 

81 

35  N 

8 

25  S 

^4 

49  N 

Latitude  -  -  -  -  6  42  N 

Remark.  If  the  object  be  on  the  meridian  below  the 
pole  at  the  time  of  observation,  then  the  sum  of  the  true 
altitude  and  the  complement  of  the  declination  is  the 
latitude,  of  the  same  name  as  the  declination  or  altitude. 

Ex.  I.  July  2.  1812,  in  longitude  15°  W,  the  alti¬ 
tude  of  the.  sun’s  lower  limb  at  midnight  was  8°  58', 
height  of  the  eye  18  feet.  Required  the  latitude  ? 
Observed  altitude  sun’s  lower  limb  -  8°  58' 

Semidiameter  -  -  -  -  -f-o  16 

Dip  and  refraction  -  .  -  — o  10 


True  altitude  of  sun’s  centre 

Compl.  declin.  reduced  to  time  and  place 

Latitude  -  -  -  - 


9 

66 


4N 

57^ 


76  iN 


Prob.  VJ.  Given  the  latitude  by  account,  the  de¬ 
clination  and  two  observed  altitudes  of  the  sun,  and  the 
interval  of  time  between  them,  to  find  the  true  latitude. 

Rule.  To  the  log.  secant  of  the  latitude  by  account, 
add  the  log.  secant  of  the  sun’s  declination  ;  the  sum, 
rejecting  20  from  the  index,  is  the  logarithm  ratio.  To 
this  add  the  log.  of  difference  of  the  natural  sines  of 
the  two  altitudes,  and  the  log.  of  the  half  elapsed  time 
from  its  proper  column. 

Find  this  sum  in  column  of  middle  time,  and  take 
out  the  time  answering  thereto  y  the  difference  between 
which  and  the  half  elapsed  time  will  be  the  time  from 
noon  when  the  greater  altitude  was  observed. 

Take  the  log.  answering  to  this  time  from  column  of 
rising,  from  which  subtract  the  log.  ratio,  the  remainder 
Is  the  logarithm  of  a  natural  number  ;  which  being 
added  to  the  natural  sine  of  the  greater  altitude,  the' 
sum  is  the  natural  cosine  of  the  meridian  zenith  di¬ 
stance  ;  from  which  and  the  sun’s  declination  the  lati¬ 
tude  is  obtained  as  formerly. 

If  the  latitude  thus  found  differs  considerably  from 
that  by  account,  the  operation  is  to  be  repeated,  using 
the  computed  latitude  In  place  of  that  by  account  (l). 

Example  i. 


(l)  This  method  is  only  an  approximation,  and  ought  to  be  used  under  certain  restrictions  ;  namely. 

The  observations  must  be  taken  between  nine  o’clock  in  the  forenoon  and  three  in  the  afternoon.  If  botli  ob¬ 
servations  be  in  the  forenoon,  or  both  in  the  afternoon,  the  interval  must  not  be  less  than  the  distance  of  the  time 
of  observation  of  the  greatest  altitude  from  noon.  If  one  observation  be  in  the  forenoon  and  the  other  in  the  af¬ 
ternoon,  the  interval  most  not  exceed  four  hours  and  a  lialf;  and  in  all  cases,  the  nearer  the  greater  altitude  Is 
to  noon  the  belter. 

If  the  sun’s  meridian  zenith  distance  be  less  than  the  latitude,  the  limitations  are  still  more  contracted.  If  the 
latitude  be  double  the  meridian  zenith  distance,  the  observations  must  be  taken  between  half  past  nine  in  the 
morning  and  half  past  two  in  the  afternoon,  and  the  interval  must  not  exceed  three  honi-s  and  a  half.  The  obser¬ 
vations  must  be  taken  still  nearer  to  noon,  if  the  latitude  exceed  the  zenith  distance  in  a  greater  proportion.  See 
Maskelyne’s  Rritlsh  Mariner’s  Guide,  Dr  Mackay’s  Treatises  on  the  Longitude  and  Navigation,  &c.  and  Re¬ 
quisite  Tables,  2d  edit. 


6g6  N  A  V  I  G 

Metliod  Examples.  July  p-  i8ii;  in  latitude  by  account 
of  finding  27°  N.  at  loh  29'  A.  M.  per  watch,  the  corrected  al- 
tltude  of  the  suii  was  65°  24',  and  at  I2h  31',  the  altl- 

jLon  itude  74°  ^^^quired  the  true  latitude  ? 

at  Sea  ^  Times  per  ivat.  Alt  N.  Sines.  I.at.  by  acc.  37°  o'  Secant  0.09763 
ich  2^^  P'“.9^4  -Decliiiatioii  22  28  Secant  c*-34^® 


12  31  74 

8  96190  Logarithm  ratio 

0-13193 

2  2  Difl'er.  5266  Logarithm 

I  I  Half  elapsed  time 

3.72148 

c.;7999 

31  ic" 

Middle  time 

4  43340 

29  30 

Rising  •  -  - 

Log.  ratio 

2.P274O 

Natural  ntimher 
Greatest  altitude 

624 

74°  8'  N  sine  96190 

2.79547 

Mer  zenith  dist. 
Declination  ' 

1430N  cosine  96814 

22  28 

Latitude 

36  38  N. 

Ex.  2.  October  17.  1812,  in  latitude  43°24'N. 
by  account,  at  oh  38'  P.  M.  the  correct  altitude  of 
the  sun’s  centre  was  36°  5',  and  at  2h  46'  P.  M.  the 
altitude  was  24°  49'.  Required  the  latitude  ? 

Times  per  wat  Ak.  N.  Sines  Lat.  by  000.43°  24'  Secant  C.13S72 
ch  3S'  36°  3'  58  896  Declination  9  iS  Secant  c.0057  3 

2  46  24 

49  41972  Logaiithmrntio 

6.14447 

2  8  Difl’er.  16924  Log. 

14  -  Half  elapsed  time 

1  41  20''  -  Middle  time 

4.22S30 

0.53966 

493263 

37  20 

R.ising  -  .  _ 

Log.  ratio 

3.12184 

0.14447 

Natural  Number 
Greatest  altitude 

649 

36°  5'  N.  sine  5SS96 

2-97737 

Mer.  zen.  distance 
Declination 

53  1 3  N.  cosine  59S45 

9  18, 

Xaatitudc  -  -  43  57 

Ex.  3.  In  latitude  49°  48'  N.  by  account,  the  sun’s 
declination  being  9°  37'  S.  at  oh  32'  P.  M,  per  watch, 
the  altitude  of  the  sun’s  lower  limb  was  28°  32',  and 
at  2h  41'  it  was  19°  25',  the  height  of  the  eye  I2  feet, 
liequired  the  true  latitude  ? 

First  observed  altit.  28°  32'  Second  altitude  19°  25' 
Senildiameter  -fo  16  Semidiameter  +0  16 

Dip  and  refraction  — o  5  Dip  and  refr.  — 0  6 

True  altitude  28  43  True  altitude  19  35 

'I'inie  ijcr  wat.  Alt.  N.  Sines.  Lat.  by  acc.  49°  4S' Secant  0.19013 
cli  32'  2S° 43' 4804S  Declination  9  37  Secant  0.00613 

2  41  ip  3S  3.3SIS  Dog.  latio 

2  9  Difl'erence  14330  Log. 

^  4  3°"  ■  Half  elapsed  lime 

r  37  °  ■  Middle  time 

52  30  Rising 

Natural  number  '  -  6-in 


Mer.  zen_  dist.  60°  32'  N.  cosine  4S687 
Declination  9  37  S. 

Latitude  31  13  N. 


C.0962S 

4.16227 

°-.3S*^37 

4.91492 

3  00164 
2.S0S36 


A  T  I  O  N. 


Practice 


As  the  latitude  by  computation  differs  1°  28'  from 


that  by  account,  the  operation  must  be  repeated. 


Computed  latitude 
Declination 

51°  15' 

9  37 

Secant 

Secant 

0.20348 

0.00615 

Logarithm  ratio 
Difference  of  nat. 
Half  elapsed  time 

sines  14530 
ih  4'  30" 

Log. 

Log. 

0.20963 

4.16227 

0-55637 

Middle  time 

I  40 

20 

Log. 

4.92827 

Rising 

0  35 

50 

Log. 

3.08630 

Natural  number 

Gr.  altitude  28°  43'  N.  sine 

753 

48048 

2.87667 

Method 
of  finding 
the  Lati¬ 
tude  and 
Longitude 
at  Sea. 

' - , - - 


Mer.  zen.  dist.  60  47  N.  cosine  48801 
Declination  9  37 


Latitude  51  10 

As  this  latitude  differs  only  5'  from  that  used  in  the 
computation,  it  may  therefore  be  depended  upon  as  the 
true  latitude. 


Prob.  VII.  Given  the  latitude  by  account,  the  sun’s 
declination,  two  observed  altitudes,  the  elapsed  time, 
and  the  course  and  distance  run  between  the  observa¬ 
tions  ;  to  find  the  ship’s  latitude  at  the  time  of  observa¬ 
tion  of  the  greater  altitude. 

Pule.  Find  the  angle  contained  between  the  ship’.s 
course  and  the  sun’s  bearing  at  the  time  of  observation 
of  the  least  altitude,  with  which  enter  the  Traverse 
Table  as  a  course,  and  the  difl'ercnce  of  latitude  an¬ 
swering  to  the  distance  made  good  will  be  the  reduction 
of  altitude. 

Now,  if  the  least  altitude  be  observed  in  the  fore¬ 
noon,  the  reduction  of  altitude  is  to  be  applied  there¬ 
to  by  addition  or  subtraction,  according  as  the  angle 
betiveen  the  ship’s  course  and  the  sun’s  bearing  Is  less 
or  more  than  eight  points.  If  the  least  altitude  be 
observed  in  the  afternoon,  the  contrary  rule  is  to  be 
used. 

The  difference  of  longitude  in  time  between  the 
observations  is  to  be  applied  to  the  elapsed  time  by 
addition  or  subtraction,  according  as  It  is  east  or  west. 
This  is,  however,  in  many  cases  so  Inconsiderable  as  to 
be  neglected. 

With  the  corrected  altitudes  and  interval,  the  lati¬ 
tude  by  account  and  sun’s  declination  at  the  time  of  ob¬ 
servation  of  the  greatest  altitude,  the  computation  Is  to 
be  performed  by  the  last  problem. 

Ex.  1.  July  6.  1793?  latitude  58°  14'  N  by  ac¬ 
count,  and  longitude  16“  E,  at  loh  54'  A.  M.  per 
watch,  the  altitude  of  the  sun’s  lower  limb  was  53°  17', 
and  at  ih  17'  P.  M.  the  altitude  was  52°  51',  and  bear¬ 
ing  per  compass  SWiWj  the  shi])’s  course  during  the 
elapsed  time  was  SiW^W,  and  the  hourly  rate  of  sail¬ 
ing  8  knots,  the  height  of  the  eye  16  feet.  Required 
the  true  latitude  at  the  time  of  observation  of  the  great¬ 
er  altitude? 

Sun’s  bear  at  2d.  ob.SM'  iAV.  Interval  bet.obscrv.  2h  23^ 
Ship’s  course  SZ-WiW Dist. run=22h  23x8011901. 

Contained  angle  34-  points. 


Now 


Practice. 

Method  Now  to  course  3f  points,  and  distance  19  miles,  the 
of  finding  difference  of  latitude  Is  14.7  or  15  miles. 
t*'de^and  observed  alt.  53°  1 7'  Second  observed  alt.  52”  51' 

Longitude  Semidiameter  +0  ^6  Semidiameter  -j-o  16 

at  Sea.  Dlp  and  refract.  — o  4  Dip  and  refraction  — o  4 

' - ^  - 

True  altitude  53  29  Reduction  -  — o  15 

Reduced  altitude  52  48 
Tlmeofob.ofgr. alt.  101154'  A.M.  Sun’s  dec.  22°39'N. 
Longitude  In  time  i  4  Eq.  to  r.  t.-f-  l 

Reduced  time  9  50  A.M.  Red.  decl.  22  40 N. 
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of  an  arch  j  which  added  to  the  greatest  altitude  will  Method 
give  the  sun’s  meridian  altitude.  of  finding 

the  Lati- 

Ex.  2.  December  2ist  1793,  in  latitude  22°  40'  S,  tude  and 
by  account  at  iih  57'  the  correct  altitude  of  the  sun’s  Longitude 
centre  was  89°  10',  and  at  1 2h  4'  40",  the  altitude  was  ,  ‘^tSca. 
88°  50'.  Required  the  true  latitude  ? 

Times  per  wat.  Alt.  N.  Sines.  Lat.  by  acc.  22°  4c'  Secant  0.0349  * 
iih  57'  o"  89°  id  999S9  Declination  23  28  Secant  0.03749 

12  4  40  88  50  99979  Logarithm  ratio  -  0.07240 

o  7  10  Difler.  lo  d^og.  -  -  i.oooco 

o  3  50  Half  elapsed  time  -  .  1.776(53 


NAVIGATION. 


Time  per  wat.  Alt  N.  Sines.  Lat.  by  acc.  5S‘^i4' Secant  0.27863  o  050  Middle  time 

loh  54'  63°  29'  8036S  Declination  22  4°  Secant  0.03491  - 


2.84903 


I  17  52  4$ 

79653  Logarithm  ratio 

0-31354 

2  23  Difler. 

I  II  -30" 

715  Logarithm 

Half  elapsed  time 

2-85431 

0.51294 

1 

0 

to 

- 

Middle  time 

3.68079 

160 

- 

Rising 

Log.  ratio 

3  61469 

0-31354 

Natural  number 
Greatest  altitude 

53° 

2001 

29' N.  sine  S036S 

3-301 15 

Mcr.  zenith  dist. 
Declination 

34 

22 

33  N.  cos.  S2369 

40  N. 

Latitude 

57 

13  N. 

Since  the  computed  latitude  differs  so  much  from 
that  by  account,  it  will  be  necessary  to  repeat  the 
operation. 

Computed  latitude  57°  1 3^  Secant  0.26643 

Declination  22  40  Secant  0.03491 

Logarithm  ratio 
Difference  of  natural 
Half  elapsed  time 

sines  715  Log. 

ib  li'  30"  Log. 

0.30134 

2.85431 

0.51294 

Middle  time 

5  20  Log. 

3.66859 

Rising 

Logarithm  ratio 

I  6  10  Log. 

3.61686 

0-30134 

Natural  number 
Greatest  altitude 

53 

2068 

°  29'N.  sine  80368 

3-31552 

Mer.  zen.  dlst. 
Declination 

34  29  N.  cos.  82436 

22  40 N. 

Latitude  57  9  N. 

As  this  latitude  differs  only  4  miles  from  that  used 
in  the  computation,  it  may  tlierefore  be  depended  on  as 
the  true  latitude. 

Remark.  I  f  the  sun  come  vei-y  near  the  zenith,  the 
sines  of  the  altitude  will  vary  so  little  as  to  make  it  un¬ 
certain  which  ought  to  be  taken  as  that  belonging  to 
the  natural  sine  of  the  meridian  altitude.  In  this  case, 
the  following  method  will  be  found  preferable. 

To  the  log.  rising  of  the  time  from  noon  found  as 
before,  add  the  log.  secant  of  half  the  sum  of  the  esti¬ 
mate  meridian  altitude,  and  greatest  observed  altitude  ; 
from  which  subtract  the  log.  ratio,  its  index  being  in¬ 
creased  by  10,  and  the  remainder  will  be  the  log.  sine 
VoL.  XIV.  Part.  II. 


0  30  Rising 

- 

- 

Comp,  of  lat.  by  acc. 

67° 

20' 

Declination 

23 

28 

Sum 

90 

48 

Estimate  mer.  altitude 

89 

12] 

j- 89°  11' sec, 

Greatest  altitude 

89 

10  J 

Logarithm  ratio  -j-5 

- 

- 

Areli 

0 

17 

sine 

Greatest  altitude 

89 

10 

Meridian  altitude 

89 

27 

zen.  dlst. 
declinat. 

9.93234 


12.77893 

5.07240 

7-70653 
0°  33' N 


latitude  22  55  S 
This  differing  from  the  assumed  latitude,  the  work 
must  be  repeated. 


Latitude 

Declination 

22°  55' 
23  18 

secant 

secant 

0.03571 

0.03749 

Logarithm  ratio 

Difference  of  natural  sines 
Half  elapsed  time 

1°  ‘  log. 

3'  50" 

0.07320 
1. 00000 
1.77663 

Middle  time 

- 

0  50 

2.84983 

Rising 

Comp,  of  lat. 
Declination 

67°'  5' 
23  28 

3  0 

0.93284 

Sum 

Mcr.  alt. 

Greatest  alt. 

90  33 
89  27] 
89  10  j 

-89°a8'4  sec. 

11.91827 

Log.  ratio  -f-y 

- 

- 

1  2.851 1 1 
5.07320 

Arch 

Cireatest  altitude 

0  21 
89  10 

7 

7.77791 

Merid.  altitude 

89  31 

z.cn.  dist. 
Declination 

0“  29' 

23  28 

I.atitude 

22  59  S 

If  the  work  be  repeated  with  this  last  latitude,  the 
latter  part  only  may  be  altered. 

4  I 


I.atitude 
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Method 
of  finding 
the  Lati¬ 
tude  and 
Longitude 
at  Sea. 


NAVIGATION. 


Practice. 


Latitude 

22°  59' 

secant 

0.03592 

Declination 

23  28 

secant 

0.03749 

E.st.  mer.  alt. 

89  31 

log.  ratio 

0.07341 

Greatest  altitude 

89  10  ar.  com.— 5 

4.92659 

Sum 

178  41 

Half 

89  20-1- 

secant 

1.93972 

Rising 

oh  3'  0" 

0.93284 

Arch 

0  22 

sine 

7.79915 

Greatest  altitude 

89  10 

Meridian  altitude 

89  32 

Zenith  distance 

0  28 

Declination 

•  23  28 

Latitude 

23  0  J 

Frob.  VIII.  Given  the  altitudes  of  two  known  stars, 
observed  at  the  same  or  at  different  times ;  and  if  at  dif¬ 
ferent  times,  the  interval  between  the  observations  j  to 
find  the  latitude. 

Rule.  If  both  altitudes  be  observed  at  the  same 
time,  call  the  difference  between  their  right  ascensions 
the  reduced  interval. 

But  if  the  altitudes  be  taken  at  different  times,  re¬ 
duce  the  interval  between  the  observations  to  sidereal 
time,  by  adding  thereto  the  proportional  part  answer¬ 
ing  to  the  Interval,  and  3'  56",  the  daily  acceleration 
of  the  fixed  stars.  Now'  to  the  right  ascension  of  the  fir.st 
observed  star,  add  the  interval  in  sidereal  time,  and  the 
difference  between  this  sum  and  the  right  ascension  of 
the  other  star  will  be  the  reduced  interval. 

To  the  logarithm  rising  of  the  reduced  interval,  add 
the  logarithmic  cosines  of  the  stars  declinations  j  subtract 
the  natural  number  answering  to  the  sum  of  these  loga¬ 
rithms  from  the  natural  cosine  of  the  difference  or  sum  of 
the  stars  declinations,  according  as  they  are  of  the  same 
or  of  a  contrary  name,  and  the  remainder  will  be  the 
natural  sine  of  arch  first. 

To  the  logarithmic  cosine  of  arch  first  add  the  loga¬ 
rithmic  secant  of  declination  of  the  star  having  the  least 
polar  distance,  and  the  logarithm  half  elapsed  time  of 
the  reduced  interval,  the  sum  will  be  the  logarithm 
half  elapsed  time  of  arch  second. 

From  the  natural  cosine  of  the  difference  between  arch 
first  and  the  altitude  of  the  star  having  the  greatest  polar 
distance,  subtract  the  natural  slue  of  the  altitude  of  the 
other  star,  and  find  the  logarithm  of  the  remainder  j  to 
which  add  the  logarithm  secant  of  arch  first,  and  the  lo¬ 
garithmic  secant  of  the  altitude  of  the  star  having  the 
greatest  polar  distance,  the  sum  will  be  the  logarithm 
rising  of  arch  third.  The  difference  between  arches 
second  and  third  is  arch  fourth. 

_  To  the  logarithm  rising  of  arch  fourth  add  the  loga- 
,  rlthmlc  cosines  of  the  declination  and  altitude  of  the  star 
having  the  greatest  polar  distance  j  subtract  the  corre¬ 
sponding  natural  number  from  the  natural  cosine  of  the 
difference  between  the  altitude  and  declination,  the  po¬ 
lar  distance  being  less  than  90°;  otherwise,  from  their 
sum,  and  the  remainder  will  be  the  natural  sine  of  the 
altitude. 

Ex,  January  1st  1793,  the  true  altitude  of  Capel- 


la  was  69°  23',  and  at  the  same  Instant  the  true  altitude 
of  Sirius  was  16°  19'.  Required  the  latitude  ? 

Right  ascension  of  Capella  yh  l'  25" 

Right  ascension  of  Sirius  6  36  i 


Interval  -  -  i  34  36 


Interval 

Capella’s  declln. 
Sirius’s  declin. 

ih  34'  36  ' 

45°  46' N 

16  27  S 

rising 

cosine 

cosine 

3.92270 

9.84360 

9.98185 

Sum 

62  13  N  cosine  46613 
5599 

3-74815 

Arch  first 
Capella’s  declin. 
Interval 

24  1 3  N  sine 
45  46 
rh34'  36" 

4  to  1 4  cos.  9.96000 
secant  0.1564Q 

H.  E.  time  0.39670 

Arch  second 

Arch  first 

Sirius’s  altitude 

I  II  28 

24  13 

16  19 

H.  E.  time  0.513 10 
secant  0.04000 
secant  0.01785 

Dift’erence 
Capella’s  altitude 

7  54  N.  cosine  99051 

69  23  N.  sine  93596 

•5455 

3-73679 

Arch  third 

Arch  second 

ih  21'  20" 

I  1 1  28 

rising 

3-79464 

Arch  fourth 
Sirius’s  declin. 
altitude 

9  52 

16  27 

16  19 

rising 

cosine 

cosine 

1.96708 

9.98185 

9.98215 

Sum 

32  46  N  cos.  84088 

85 

1.93008 

Method 
of  finding 
tlie  Lati¬ 
tude  and 
Longitude 
at  Sea. 


Latitude 


37  9  N  sine  84003 


Chap.  II.  Containing  the  Method  of  finding  the 
Longitude  at  Sea  hy  Lunar  Observations. 

Sect.  I.  Introduction. 


The  obs'ervations  necessaiy  to  determine  the  longi¬ 
tude  by  this  method  are,  the  distance  between  the  sun 
tuid  moon,  Ur  the  moon  and  a  fi.xtd  star  near  the  eclip¬ 
tic,  together  with  the  altitude  of  each.  The  stars 
used  in  the  Nautical  Almanack  for  this  purpose  are  the 
following :  namely,  a,  Ar/etis,  Aldcbaran,  Eollu.v,  Ee~ 
guilts,  S/n'ea  Virginis,  Antares,  ec  Aquilce,  FomaUiaut,, 
and  «6  Pegasi ;  and  the  distances  of  the  moon’s  centre 
from  the  sun,  and  from  one  or  more  of  these  stars, , 
are  contained  in  the  vili.  ix.  x.  and  xi.  pages  of  the 
month,  at  the  beginning  of  every  third  hour  appa¬ 
rent  time,  by  the  meridian  of  Greenwich.  The  di¬ 
stance  between  the  moon  and  the  sun,  or  one  of  these 
stars,  is  observed  with  a  sextant ;  and  the  altitudes  of 
the  objects  are  taken  as  usual  with  a  Hadley’s  qua¬ 
drant. 

In  the  practice  of  this  method.  It  will  be  found 
convenient  to  be  provided  with  three  assistants  j  two 
of  these  are  to  take  the  altitudes  of  tlie  sun  and  moon, 
or  moon  and  star,  at  the  same  time  the  principal  obser¬ 
ver  is  taking  the  distance  between  the  objects*,  and 
the  third  assistant  is  to  observe  the  time,  and  write 
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OffinJin"-  Jown  tlie  observations.  In  order  to  oljtain  accuracy, 
the  Lonni  it  will  be  necessary  to  observe  several  dist.inces,  and 
tndc  at  Sea  [|,g  corresponding  altitudes  5  tlie  intervals  ot  time  be- 
ttveen  them  being  as  short  as  possible  ;  and  tiie  sum  of 
tions.  divided  by  the  iniinber  will  give  the  mean  di- 

'-—Y—' stance  and  mean  altitudes  j  from  which  the  time  of  ob¬ 
servation  at  Greenwich  is  to  be  computed  by  the  rules 
to  be  explained. 

If  the  sun  or  star  from  which  the  moon’s  distance  • 
is  observed  be  at  a  proper  distance  from  the  meridian, 
the  time  at  the  ship  may  be  inferred  from  the  altitude 
observed  at  the  same  time  with  the  distance  ;  in  this 
case,  the  watch  is  not  necessary  ;  but  if  that  object  be 
near  the  meridian,  the  watch  is  absolutely  necessary, 
in  order  to  connect  the  observations  for  ascertaining 
the  apparent  time  at  the  ship  and  at  Greenwich  with 
each  other. 

-  An  observer  without  any  assistants  may  very  easily 

take  ail  the  observations,  by  first  taking  the  altitudes 
of  the  objects,  then  the  distance,  and  again  their  alti¬ 
tudes,  and  reduce  the  altitudes  to  the  time  of  obsersa- 
tion  of  the  distance  ;  or,  by  a  single  observation  of  the 
distance,  the  apparent  time  being  known,  tlie  longitude 
may  be  determined. 

A  set  of  observations  of  the  distance  between  tltc 
moon  and  a  star,  and  their  altitudes,  may  be  taken 
with  accuracy  during  the  time  of  the  evening  or 
raorping  twilight  j  and  the  observer,  though  not  much 
acquainted  with  the  stars,  will  not  find  it  difficult  to 
-distlagulsh  the  star  from  which  the  moon’s  distance  is 
to  be  observed.  For  the  time  of  observation  nearly,  and 
the  ship’s  longitude  by  account  being  known,  the  estir 
mate  time  at  Greenwich  may  be  found  ;  and  by  enter¬ 
ing  the  Nautical  Almanac  wdth  the  reduced  time,  the 
distance  between  the  moon  and  given  star  will  be 
found  nearly.  Now  set  the  index  of  the  sextant  to 
this  distance,  and  hold  the  plane  of  the  instrument  so 
as  to  be  nearly  at  right  angles  to  the  line  joining  the 
moon’s  cusps,  direct  the  sight  to  the  moon,  and  by 
giving  the  sextant  a  slow  vibratory  motion,  the  axis 
of  which  being  that  of  vision,  tlie  star,  which  is  usual¬ 
ly  one  of  the  brightest  in  that  part  of  the  heavens, 
will  be  seen  in  the  transparent  part  of  the  horizon 
glass. 


Sect.  II.  Of  the  Sextant. 

This  instrument  is  constructed  for  the  express  pur¬ 
pose  of  measuring  with  accuracy  the  angular  distance 
between  the  sun  and  moon,  or  between  the  moon  and 
a  fixed  star,  in  order  to  ascertain  the  longitude  of  a 
))lace  by  lunar  observations.  It  is,  therefore,  made 
with  more  care  than  the  quadrant,  and  has  some  addi¬ 
tional  appendages  that  are  wanting  in  that  instrument. 
#late  Fig.  63.  represents  the  sextant,  so  framed  as  not  to 
cecLxviir.  ijp  liable  to  bend.  'I’lie  arch  A  A  is  divided  into  120 
degrees;  each  degree  is  divided  into* three  parts;  each 
of  these  parts,  therefore,  contains  20  minutes,  wliicli 
are  again  subdivided  by  the  vernier  into  every  half  mi¬ 
nute  or  30  seconds.  'J'he  vernier  is  numbered  at  every 
fifth  of  the  longer  divisions,  from  the  right  towards  the 
left,  with  5,  10,  15,  and  20  ;  the  first  division  to  the 
l  ight  being  the  beginning  of  the  scale. 

In  order  to  observe  with  accuracy,  and  make  the 
images  come  precisely  in  contact,  an  adjusting  screw 
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the  finger  serew  C.  Care  should  be  taken  not  to  force 
the  adju.sting  screw  when  it  arrives  at  either  extemity 
of  its  adjustment.  ^Vhen  the  index  is  to  be  moved 
any  considerable  quantity,  the  screw  C  at  the  back  of 
the  sextant  must  be  loosened  ;  but  tvlitn  tlie  index  is 
brouglit  nearly  to  the  division  required,  this  back  screw 
should  be  tightened,  and  then  the  index  may  be  moved 
gradiiallv  by  the  adjusting  screw. 

There  are  four  tinged  glasses  D,  each  of  whleh  is  set 
in  a  separate  frame  that  tui’.ns  on  a  centre.  They  are 
used  to  defend  the  eye  from  the  brightness  of  the  solar 
image  and  the  glare  of  the  moon,  and  may  be  used  se¬ 
parately  or  together  as  occasion  requires. 

There  are  thi'ee  more  such  glasses  placed  beliind  the 
horizon  glass  at  E,  to  weaken  the  rays  of  tlie  sun  or 
moon  when  they  are  viewed  directly  through  the  ho¬ 
rizon  glass.  The  paler  glass  is,  sometimes  used  in  ob¬ 
serving  altitudes  at  sea,  to  take  ofi’  the  strong  glare  of 
The  horizon. 

The  frame  of  the  index  glass  I  is  firmly  fixed  by  a 
.■strong  cock  to  the  centre  plate  of  the  index.  The 
horizon  glass  F  is  fixed  in  a  frame  that  turns  on  the 
axes  or  pivots,  which  move  in  an  exterior  frame;  tlie 
holes  in  which  the  pivots  move  may  be  tightened  by 
four  screws  in  the  exterior  frame.  G  is  a  screw  by 
which  the  horizen  glass  may  be  set  perpendicular  to 
the  plane  of  the  instrument :  should  this  screw  become 
loose,  or  move  too  easy,  it  may  be  easily  tightened  by 
turning  the  capstan  headed  screw  II,  which  is  on  one 
side  of  the  socket  through  which  the  stem  of  the  fin¬ 
ger  screw  passes. 

The  sextant  is  furnished  with  a  plain  tube  (fig.  64.)  Fig  ^4. 
without  any  glasses  ;  and  to  render  the  objects  still 
more  distinct,  it  has  two  telescopes,  one  (fig.  65.)  re-  j-jg.  5  - 
presenting  tlie  objects  erect,  or  in  their  natural  po.si- 
tion  :  the  longer  one  (fig.  66.)  shows  them  inverted  ;  pjg. 
it  has  a  large  field  of  view,  and  other  advantages,  and 
a  little  use  will  soon  accustom  the  observer  to  the  in¬ 
verted  position,  and  the  instrument  will  be  as  readily 
managed  by  it  as  by  the  plain  tube  alone.  *  By  a  te¬ 
lescope  the  contact  of  the  images  is  more  perfectly 
distinguished ;  and  by  the  place  of  the  images  in  the 
field  of  the  telescope,  it  is  easy  to  perceive  whether 
tlie  sextant  is  lield  In  the  proper  place  for  observation. 

By  sliding  the  tube  tliat  contains  the  eye-glasses  in  the 
inside  of  the  other  tube,  the  object  is  suited  to  dilVertiU 
eyes,  and  made  to  appear  perfectly  distinct  and  well 
defined. 

The  telescopes  are  to  be  screwed  into  a  circular 
ring  at  K  ;  tliis  ring  rests  on  two  points  against  an 
exterior  ring,  and  is  held  tJiereto  by  two  screws  ;  by 
turning  one  or  other  of  these  screws,  and  tightening 
the  otlier,  the  axis  of  tlie  telescope  may  be  set  parallel 
to  the  plane  of  the  sextant.  The  exterior  ring  is  fixed 
on  a  triangular  brass  stem  that  slide.s  in  a  socket,  anti 
hy  means  of  a  screw  at  the  back  of  the  quadrant  111a) 
be  raised  or  lowered  so  as  to  move  the  centre  of  the 
telescope  to  point  to  that  part  of  the  horizon  glass 
which  shall  be  judged  the  most  fit  fur  observation. 

Fig.  67.  is  a  circular  head,  wilh  tiuged  glasses  to  screw  Fig.  C-;. 
on  the  eye  end  of  either  of  tlic  telescoiies  or  the  plain 
tube.  The  glasses  are  contained  in  a  circular  plate 
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which  has  four  holes  j  three  of  these  are  fitted  with 
tinged  glasses,  the  fourth  is  open.  By  pressing  the  fin- 
^ger  against  the  projecting  edge  of  this  plate,  and  turn¬ 
ing  it  round,  the  open  hole,  or  any  of  the  tinged  glasses, 
may  be  brought  between  the  eye-glass  of  the  telescope 
'  and  the  eye. 

Fig.  68.  is  a  magnifying  glass,  to  assist  the  observer 
to  read  off  the  angle  with  more  accuracy  :  and  fig.  69. 
a  screw-driver. 

Mr  Hoppe  of  Church -street,  Minories,  London,  has 
lately  contriveel  a  sextant,  with  two  arches,  which  is, 
therefore,  preferable  to  the  common  sextant. 

Adjustments  of  the  Sexta7it. 

The  adjustments  of  a  sextant  are,  to  set  the  mirrors 
perpendicular  to  its  plane  and  parallel  to  each  other 
when  the  index  is  at  zero,  and  to  set  the  axis  of  the 
telescope  parallel  to  the  plane  of  the  instrument.  The 
three  first  of  these  adjustments  are  performed  nearly  in 
the  same  manner  as  directed  in  the  section  on  the  qua¬ 
drant  :  as  however  the  sextant  is  provided  rvith  a  set  of 
coloured  glasses  placed  behind  the  horizon  glass,  the  in¬ 
dex  error  may  be  more  accurately  determined  by  mea¬ 
suring  the  sun’s  diameter  twice,  with  the  index  placed 
alternately  before  and  behind  the  beginning  of  the  divi¬ 
sions  :  half  the  difference  of  these  two  measures  will  be 
the  index  error,  which  must  be  added  to,  or  subtracted 
from,  all  observations,  according  as  tlie  diameter  mea¬ 
sured  with  the  index  to  the  left  of  0  is  less  or  greater 
than  the  diameter  measured  with  the  index  to  the  right 
of  the  beginning  of  the  divisions. 


Use  of  the  Sextimt. 
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M’hen  the  distance  between  the  moon  and  the  sun 
or  a  star  is  to  be  observed,  the  sextant  must  be  held  so 
that  its  plane  may  pass  tlirouga  tlie  eye  ot  the  observer  tjo 
and  both  objects  ;  and  the  reflected  image  of  the  most  ^ 
luminous  of  the  two  is  to  be  brought  in  contact  with 
the  other  seen  directly.  To  effect  this,  thereibre,  it  is 
evident,  that  when  the  brightest  object  is  to  the  right 
of  the  other,  the  face  of  the  sextant  must  be  held  up¬ 
wards  j  but  if  to  the  left,  downwai-ds.  M  hen  the  face  of 
the  sextant  is  held  upwards,  the  instrument  should  be 
supported  with  the  right  hand,  and  the  index  moved 
with  the  left  hand.  But  when  the  face  of  the  sextant 
is  from  the  observer,  it  should  be  held  with  the  left 
hand,  and  the  motion  of  the  index  regulated  by  the 
right  hand. 

Sometimes  a  sitting  posture  will  be  found  very  con¬ 
venient  for  the  observer,  particularly  when  the  reflec¬ 
ted  object  is  to  the  right  of  the  direct  one  ;  in  this  case, 
the  instrument  is  supported  by  the  right  hand,  the  el¬ 
bow  may  rest  on  the  right  knee,  the  right  leg  at  the 
same  time  resting  on  the  left  knee. 

If  the  sextant  is  provided  with  a  ball  and  socket, 
and  a  stall',  one  of  whose  ends  is  attached  thereto,  and 
the  other  rests  in  a  belt  fastened  round  the  body  of  the 
observer,  the  greater  part  of  the  weight  of  the  instru¬ 
ment  will  by  this  means  be  supported  by  his  body. 

To  observe  the  Distance  between  the  Moon  and  any 
Celestial  Object, 


Adjustment  IV.  To  set  the  Axis  of  the  Telescope  pa¬ 
rallel  to  the  Plane  of  the  Instrument. 

Turn  the  eye  end  of  the  telescope  until  the  two  wires 
are  parallel  to  the  plane  of  the  instrument ;  and  let  two 
distant  objects  be  selected,  as  ttvo  stars  of  the  first  mag¬ 
nitude,  whose  distance  is  not  less  than  90“  or  ioo°5 
make  the  conta,ct  of  these  objects  as  perfect  as  possible 
at  the  wire  nearest  the  plane  of  the  instrument  j  fix  the 
index  in  this  position  ;  move  the  sextant  till  the  objects 
are  seen  at  the  other  wire,  and  if  the  same  points  are  in 
contact,  the  axis  of  the  telescope  is  parallel  to  the  plane 
of  the  sextant  ;  but  if  the  objects  are  apparently  sepa¬ 
rated,  or  do  partly  cover  each  other,  con-ect  half  the 
error  by  the  screws  in  the  circular  part  of  the  sup- 
])orter,  one  of  which  is  above  and  the  other  between 
the  telescope  and  sextant :  turn  the  adjusting  screw  at 
the  endtjf  the  index  till  the  limbs  arc  in  contact  j  then 
bring  the  objects  to  the  wire  next  the  instrument  5  and 
if  the  limbs  are  in  contact,  the  axis  of  the  telescope  is 
adjusted  ;  if  not,  proceed  as  at  the  other  wire,  and 
continue  till  no  error  remains. 

It  is  sometimes  necessary  to  know  the  angular  dis¬ 
tance  between  the  wires  of  the  telescope ;  to  find 
which,^  place  the  wires  perpendicular  to  the  plane  of 
the  se'xtant,  hold  the  instrument  vertical,  direct  the 
sight  to  the  horizon,  and  move  the  sextant  in  its  own 
plane  till  the  horizon  and  upper  wire  coincide  •,  keep 
the  sextant  in  this  position,  and  move  the  index  till  the 
reflected  horizon  is  cov'ered  by  the  lovver  wire  ;  and  the 
division  shown  by  fye  index  of  the  limb,  corrected  by 
the  index  error,  will  be  the  angular  distance  between 
the  wires.  Other  and  better  methods  will  readily  oc¬ 
cur  to  the'  observer  at  land. 


I.  Between  the  Sun  and  Moon. 

Put  the  telescope  in  its  place,  and  the  wires  parallel 
to  the  plane  of  the  instrument  ;  and  if  the  sun  is 
very  bright  raise  the  plate  before  the  silvered  part  of 
the  speculum  •,  direct  the  telescope  to  the  transparent 
part  of  the  horizon  glass,  or  to  the  line  of  separation 
of  the  silvered  and  transparent  parts  according  to  the 
brightness  of  the  sun,  and  turn  down  one  of  the  co¬ 
loured  glasses  ;  then  hold  the  sextant  so  that  its  plane 
produced  may  pass  through  the  sun  and  moon,  having 
its  face  either  upwards  or  downwards  according  as  the 
sun  is  to  the  right  or  left  of  the  moon  ;  direct  the  sight 
through  the  telescope  to  the  moon,  and  move  the  in¬ 
dex  till  the  limb  of  the  sun  is  nearly  in  contact  with 
the  enlightened  limb  of  the  moon  j  now  fasten  the  in¬ 
dex,  and  by  a  gentle  motion  of  the  instrument  make 
the  image  of  the  sun  move  alternately  past  the  moon  ; 
and,  when  in  that  position  where  the  limbs  arc  nearest 
each  other,  make  the  coincidence  of  the  limbs  perfect 
by  means  of  the  adjusting  screw  :  this  being  cftectcd, 
read  oil  the  degrees  and  parts  of  a  degree  shown  by  the 
index  on  the  limb,  using  the  magnifying  glass  ;  and 
thus  the  angular  distance  between  the  nearest  limbs  of 
the  sun  and  moon  is  obtained. 

2.  Between  the  Moon  and  a  Star. 

D  irect  the  middle  ot  the  field  of  the  telescope  to  the 
line  ol  separation  ot  the  silvered  and  transparent  ])arts 
of  the  horizon  glass  ;  if  the  moon  is  verv  bright,  turn 
down  the  lightest  coloured  glass  ;  and  hold  the.  stxlant 
so  that  its  plane  may  be  paiallcl  to  that  passing  through 
the  eye  of  the  observer  and  both  objects  j  its  face  being 
upwards  if  the  moon  is  to  tlwj  right  of  the  star,  but  if  to 
the  left,  the  lace  is  to  be  held  from  the  observer  j  now 
direct  the  sight  through  the  telescope  to  the  star,  and 

move 
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OffindinsT  ^‘ove  the  Index  till  the  mccn  appears  Ly  the  reflection 
the  J^onn;i-to  be  nearly  in  contact  tvilli  the  star  j  fasten  the  index, 
ludc  at  Sea-^,^j  turn  the  adjusting  screw  till  the  coincidence  ot  the 
Obseivr^  star  and  enlightened  limb  ol‘  the  moon  is  perfect  :  and 
tions.  tlie  degrees  and  parts  of  a  degree  shown  by  the  index 
*— -V - will  be  the  observed  distance  between  the  moon’s  en¬ 

lightened  limb  and  the  star. 

The  contact  of  the  limbs  must  always  be  observed  in 
the  n’.iddle  between  the  parallel  w'lies. 

It  is  sometimes  difficult  for  those  not  much  accus¬ 
tomed  to  observation?  of  this  kind,  to  find  the  reflect¬ 
ed  image  in  the  horizon  glass  :  it  w’ill  perhaps  in  this 
case  be  found  more  convenient  to  look  directly  to  the 
object,  and,  by  moving  the  index,  to  make  its  image 
coincide  with  that  seen  directly. 

Sect.  III.  OJ'  the  drcvlar  Instrument  of  Refection. 

This  instrument  was  proposed  with  a  view  to  cor¬ 
rect  the  error  to  which  the  sextant  is  liable  ;  particii- 
larlv  the  error  arising  from  the  inaccuracy  of  the  divi¬ 
sions  on  the  limb.  It  consists  of  the  following  parts  5 
a  circular  ring  or  limb,  two  moveable  indices,  two  mir¬ 
rors,  a  telescope,  coloured  glasses,  &c. 

The  limb  of  this  instrument  is  a  complete  circle  of 
metal,  and  is  connected  w'lth  a  perforated  central 
plate  by  six  radii ;  it  is  divided  into  720  degrees  ;  each 
degree  is  divided  into  three  equal  parts  •,  and  the  divi¬ 
sion  is  carried  to  minutes  by  means  of  the  index  scale 
as  usual. 

The  two  indices  are  movehble  about  the  same  axis, 
which  passes  exactly  through  the  centre  of  the  instru¬ 
ment  : — the  first  Index  carries  the  central  mirror,  and 
the  other  the  telescope  and  horizon  glasS ;  each  Index 
being  provided  with  an  adjusting  screw  for  regulating 
its  motion,  and  a  scale  for  showing  the  divisions  on  the 
limb. 

The  central  mirror  is  placed  on  the  first  index  im¬ 
mediately  above  the  centre  of  the  instrument,  and  its 
plane  makes  an  angle  of  about  30°  with  the  middle 
line  of  the  index.  The  four  screws  in  its  pedestal  for 
making  its  plane  perpendicular  to  that  of  the  instru¬ 
ment  have  square  heads,  and  are  therefore  easily  turn¬ 
ed  either  way  by  a  key  for  that  purpose. 

The  horizon  glass  is  placed  on  the  second  index  near 
the  limb,  so  that  as  few  as  possible  may  be  intercepted 
of  the  rays  proceeding  from  the  reflected  object  when 
to  the  left.  The  perpendicular  position  of  this  glass 
is  rectified  in  tlie  same  manner  as  that  of  the  horizon 
glass  of  a  sextant,  to  which  it  is  similar.  It  has  another 
motion,  whereby  its  plane  mav  be  disposed  so  as  to 
make  a  proper  angle  with  the  axis  of  the  telescope,  and 
a  line  joining  its  centre,  and  that  of  tlie  central  mirror. 

The  telescope  is  attached  to  the  other  end  of  tlie 
index.  It  is  an  achromatic  astronomical  one,  and  there¬ 
fore  inverts  objects;  it  lias  two  parallel  wires  in  the 
common  focus  of  the  glasses,  whose  angular  distance  is 
between  two  and  three  degrees  ;  and  which,  at  the  time 
of  observation,  must  be  placed  jiarallel  to  the  plane  of 
the  instrument.  This  is  easily  done,  by  making  the 
mark  on  the  eve-piece  coincide  with  that  on  the  tube. 
The  telescopi'  is  moveable  by  two  screws  in  a  vertical 
ilirection  with  regard  to  the  plane  of  the  instrument, 
but  is  not  capable  of  receiving  a  lateral  motion. 

There  are  two  sets  of  coloured  glasses,  eacii  set  con- 


A  T  I  O  N.  101 

tuinlng  four,  and  diflcring  in  shade  Irpni  each  other.  Of  finding 
The  glasses  of  the  larger  set,  which  belongs  to  the  ccn-tlie  I-oagi- 
tral  niirror,  sJiould  have  each  about  iialf  the  degree 
shade  with  which  the  correspondent  glass  ot  the  set  ops^.j-va. 
belonging  to  the  horizon  mirror  is  tinged.  Ihese  tions. 

glasses  are  kept  tiglit  in  their  places  by  small  pressing  v  ^ 

screws,  and  make  an  angle  of  about  85°  with  the  plane 
of  the  instrument;  by  which  means  the  image  from  the 
coloured  glass  is  not  reflected  to  the  telescope.  V?  hen 
the  angle  to  be  measured  is  between  and  34°,  one 
of  the  glasses  of  the  largest  set  is  to  be.  placed  before 
tlie  horizon  glass. 

The  handle  is  of  wood,  and  is  screwed  to  the  back 
of  the  Instrument,  Immediately  under  the  centre,  with 
which  it  is  to  be  held  at  the  time  of  observation. 

Fig.  70.  is  a  plan  of  the  instrument,  wherein  the  limb  Fig.  7c, 
is  represented  by  the  divided  circular  plate  ;  A  is  the 
central  mirror  ;  a  a,  the  places  which  receive  the  stems 
fl  fl  of  the  glass,  fig.  73.  ;  EF,  the  first  or  central  inde.x 
with  its  scale  and  adjusting  screw  ;  MN,  the  second 
or  horizon  index  ;  GH,  the  telescope  ;  IK,  the  screws 
for  moving  it  towards  or  from  the  plane  of  ttie  instru¬ 
ment ;  C,  the  plane  of  the  coloured  glass,  fig. 
and  D,  its  place  in  certain  observations. 

Fig.  71.  is  a  section  of  the  Instrument,  wherein 
several  parts  are  referred  to  by  the  same  letters  as  in 
fig.  70. :  Fig.  72.  represents  one  of  the  horizon  colour¬ 
ed  glasses  ;  and  fig.  73.  one  of  the  central  coloured 
glasses  :  Fig.  74.  is  the  key  for  turning  the  adjusting 
screws  of  the  mirrors:  Fig.  75.  is  the  handle  :  I'ig.  76. 
a  section  of  one  of  the  radii  towards  its  middle:  Hg. 

77.  is  used  in  some  terrestrial  observations  for  diminish¬ 
ing  the  light  of  the  direct  object,  whose  place  at  the 
time  of  observation  is  D  :  Fig.  78.  is  the  tool  for  ad¬ 
justing  the  central  mirror;  and  for  rectifying  the  po¬ 
sition  of  the  telescope  with  regard  to  the  plane  of  the 
instrument,  tiiere  is  another  tool  exactly  of  the  same 
size,  nie  height  of  these  is  nearly  equal  to  that  of 
the  middle  of  the  central  mirror. 

Adjustments  of  the  Circular  Instrument. 

I.  To  set  the  horizon  glass  so  that  none  of  the  rays 
from  the  ecntral  mirror  shall  be  refected  to  the  telescope 
from  the  horizon  mirror,  n'ithout  passing  through  the 
coloured  glass  belonging  to  this  last  mirror. —  Place  the 
coloured  glass  before  the  horizon  mirror;  direct  the  tele¬ 
scope  to  the  silvered  part  of  that  niirror,  and  make  it 
nearly  parallel  to  the  plane  of  the  instrument  ;  move  the 
first  index  ;  and  if  the  rays  from  the  central  mirror  to 
the  horizon  glass,  and  from  thence  to  the  telescope,  have 
all  the  same  degree  of  shade  with  that  ot  the  coloured 
glass  used,  the  horizon  glass  is  in  its  proper  position  ; 
otherwise  the  pi’destal  oi  the  glass  must  be  turned  until 
the  uncoloured  images  disappear. 

II.  Place  the  two  ailjusting  tools  on  the  limb,  about 
350°  of  the  instrument  distant,  one  on  each  side' of  the 
division  on  the  lelf,  answering  to  the  plane  of  the  cen¬ 
tral  niirror  produced  :  then  the  eye  being  placed  at 
the  upper  edge  of  the  nearest  tool,  move  the  central 
index  till  one  half  only  of  the  rellccteil  image  of  this 
tool  is  seen  in  the  centnil  mirror  towards  the  left,  .md 
move  tlie  other  tool  till  its  hall  to  the  right  is  hid  by 
the  same  edge  of  the  mirror;  then,  if  the  upper  edges 
of  both  tools  arc  apparently  in  the  same  straight  line, 

the 
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Of  finding  tlie  central  mirror  is  perpendicular  to  the  plane  of  the 
the  Longi-  instrument  j  if  not,  bring  them  into  this  position  by  the 
tilde  at  Sea  gc^e'^vs  in  the  pedestal  of  the  mirror. 

DV  a.uuar 

set  the  hor{%on  mirror  perpcmlicitlar  to  the 
-The  central  mirror  being  pre- 
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Practice. 


Observa¬ 
tions.  plane  oj  the  instrument.'  _ _ _ _  _ 

viously  adjusted,  direct  the  sight  through  the  telescope 


to  any  well-defiued  distant  object  j  then  if,  bv  moving 
the  central  index,  tlie  reflected  image  passes  exactly  over 
the  direct  object,  the  mirror  is  perpendicular ;  if  not,  its 
jiosltion  must  be  rectified  by  means  of  the  screws  in  the 
pedestal  of  the  glass. 

A  planet,  or  star  of  the  first  magnitude,  will  be  found 
a  very  proper  object  for  this  purpose. 

IV.  To  make  the  line  of  collimation  parallel  to  the 
plane  of  the  instrument.— the  instrument  horizon¬ 
tally  on  a  table  j  place  the  two  adjusting  tools  on  the 
limb,  towards  the  extremities  ol  one  of  the  diameters  of 
the  instrument  5  and  at  about  1 5  or  20  feet  distant  let 
a  Avell  defined  mark  be  placed,  so  as  to  be  in  the  same 
straight  line  with  the  tops  of  the  to'ols  ;  then  raise  or 
lower  the  telescope  till  the  plane,  passing  through  its 
axis  and  the  tops  of  the  tools,  is  parallel  to  the  plane 
of  the  Instrument,  and  direct  it  to  the  fixed  objects  ; 
turn  either  or  both  of  the  screws  of  the  telescope  till 
the  mark  is  apparently  in  the  middle  between  the  wires  5 
then  is  the  telescope  adjusted;  and  the  dillerence,  if 
any,  between  the  divisions  pointed  out  by  the  indices 
of  the  screws  will  he  the  error  of  the  indices.  Hence 
this  adjustment  may  in  future  be  easily  made. 

In  this  process  the  eye  tube  must  be  so  placed  as  tc 
obtain  distinct  vision. 

V.  3.0 find  that  division  to  which  the  second  inde.rhcin'g 
placed  the  mirrors  will  be  parallel,  the  central  index  be¬ 
ing  at  “Zero. — Having  placed  the  first  index  exactly  to 
0,  direct  the  telescope  to  the  horizon  mirror,  so  that 
its  field  may  be  bisected  by  the  line  of  separation  of 
the  silvered  and  transparent  parts  of  that  mirror  ;  hold 
the  instrument  v'ertically,  and  move  the  second  index 
until  the  direct  and  reflected  horizons  agree ;  and  the 
division  shown  by  the  index  will  be  that  Required. 

I  his  .adjustment  may  be  performed  by  measuring  the 
sun’s  diameter  in  contrary  directions,  or  by  makino- 
■  the  reflected  and  direct  images  of  a  star  or  planet  to 
coincide. 


Use  of  the  Circular  Instrument. 


To  observe  the  Bistance  between  the  Sun  and  Moon. 


directly  to  the  moon,  and  the  sun  will  bo  seen  in  the  or  linding 


field  of  the  telescope  :  fasten  the  central  index,  and  the  J-ongi- 
make  the  contact  of  the  same  two  limbs  exact  bv  means  I'Jde  at  Sea 


of  the  adjusting  screw  :  Then  half  the  angle  shown  by 
the  central  index  will  be  the  distance  between  the  near¬ 
est  limbs  of  the  sun  and  mocn. 

II.  The  sun  being  to  the  left  of  the  moon. 

Hold  the  instrument  with  its  face  upwards,  so  that 
its  plane  may  pass  through  both  olijects  ;  direct  the  te¬ 
lescope  to  the  moon,  and  make  its  limb  coincide  with 
the  nearest  limb  of  the  sun’s  reflected  image,  by  mo¬ 
ving  the  second  index  ;  now  put  the  in.strument  in  an 
opposite  position;  direct  its  plane  to  the  objects,  and 
the  sight  to  the  moon,  the  central  Index  being  previ¬ 
ously  moved  towards  the  second  by  a  quantity  equal  to 


by  Lunar 
Observa¬ 
tions. 


twice  the  measured  distance  ;  and  make  the  same  two 


limbs  that  were  before  observed, coincide  exactly,  by 
turning  the  adjusting  screw  of  the  firJt  index  :  then  half 
-the  angle  shown  by  the  first  index  will  be  the  angular 
distance  between  the  observed  limbs  of  tlie  sun  and 
moon.  This  instrument  has  of  late  been  greatly  iiu- 
^proved  by  Captain  Mendoza. 


To  observe  the  Angular  Bistance  between  the  Moon 
and  a  Fixed  Star  or  Planet, 


T.  The  star  being  to  the  right  of  the  moon. 

In  this  case  the  star  is  to  be  considered  as  the  direct 
object  ;  and  the  enlightened  limb  ol  the  moon’s  re¬ 
flected  Image  Is  to  be  brought  in  contact  with  the  slar 
nr  planet,  both  by  a  direct  and  inverted  position  of  the 
instrument,  exactly  in  the  same  manner  as  described  in 
! the  last  article.  If  the  moon’s  image  is  very  bright, 
the  lightest  tinged  glass  is  to  be  used. 

II.  The  star  being  to  the  left  of  the  moon. 

Proceed  in  the  same  manner  as  directed  for  observ¬ 
ing  the  distance  between  the  sun  and  moon,  the  sun 
being  to  the  right  of  the  moon,  using  the  lightest 
tinged  glass,  if  necessary. 


Sect.  IV.  Of  the  Method  of  determining  the  Longitude 
from  Observation. 


I.  The  sun  being  to  the  right  of  the  moon. 

Set  a  propr  coloured  glass  before  the  central  mir¬ 
ror,  if  the  distance  between  the  objects  is  less  than  35°  ; 
but  if  above  that  quantity,  place  a  coloured  glass  be- 
lore  the  horizon  mirror  :  make  the  mirrors  parallel,  tlie 
first  index  being  at  o,  and  hold  the  instrument  so  that 
Its  plane  may  be  directed  to  the  objects,  with  its  face 
downwards,  or  from  the  observer :  direct  the  sight 
through  the  telescope  to  the  moon;  move  the  second 
index,  according  to  the  order  of  the  divisions  on  the 
limb,  till  the  nearest  limbs  of  the  sun  and  moon  are 
almost  m  contact :  fasten  that  index,  and  make  the 
coincidence  of  the  limbs  perfect  by  the  adjusting  screw 
belonging  thereto .,  then  invert  the  instrument,  and 
move  the  central  index  towards  the  second  by  a  quan- 
'  t"^ice  the  arch  passed  over  by  that  Index: 

direct  the  plane  of  the  instrument  to  the  objects ;  lock 
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Prob.  I.  To  convert  degrees  or  parts  of  the  equator 
into  time. 

llui.E.  Multiply  the  degrees  and  parts  of  a  degi-ec 
by  4,  beginning  at  the  lowest  denomination,,  and  the 
product  will  be  the  corresponding  time.  Observing 
that  minutes  multiplied  by  4  produce  seconds  ot  time, 
and  degrees  multiplied  by  4  give  minutes. 

Ex,  I.  Let  26°  45'  be  reduced  to  time. 

26°  45' 

4 


ill  47'  o"=:tlme  required. 


Ex.  2.  Peduce  83°  37'  to  time. 

83“  37' 

4 


Corresponding  tlmerr5  34  28 


Prob.  II.  To  convert  time  into  degrees. 
Pule.  Multiply  tlie  given  time  by  10, 
add  the  half  of  the  product.  The  sum  will 
responding  degrees. 


to  which 
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Practice.  N  A  V  I  G 

E':.  I.  I  jct  3I1  4'  28"  be  reduced  to  degrees. 

3h  4'  28" 

10 


30  44  40 
Half  r=  15  22  20 

Corresponding  deg.=  46  7  o 

E.r,  2.  Ifeduce  8h  42'  36"  to  degrees. 

8h  42'  36'' 

10 


87  6  o  ' 

43  33  o 

Answer.  130  39  o 

Vrob.  III.  Gi  ven  the  time  under  any  known  meridi¬ 
an,  to  find  the  corresponding  time  at  Greenwich. 

I\ULE.  Let  the  given  time  be  reckoned  from  the  pre¬ 
ceding  noon,  to  which  the  longitude  of  the  place  in 
time  is  to  be  applied  by  addition  or  subtraction,  accord¬ 
ing  as  it  is  east  or  west  j  and  the  sum  or  difference  will 
be  the  corresponding  time  at  Greenwich. 

Ex.  I.  ^^hat  time  at  Greenwich  answers  to  6h  13' 
at  a  ship  in  longitude  76°  45'  W  ? 

Time  at  ship  -  -  6h  1 5' 

Longitude  in  time  -  5  7  • 

Time  at  Greenwich  11  22 

Ex,  2.  Required  the  time  at  Greenwich  answering 
to  jh  46'  39"  of  May  1st,  at  Canton,  whose  longitude  is 
113®  2'  15"  E  ? 

Time  at  Canton,  May  ist,  5!!  46'  39  ' 

Longitude  in  time  -  7  32  9  E 

Time  at  Greenwich,  April  30.  22  14  30 

Prob.  1\  .  To  reduce  the  time  at  Greenwich  to  that 
under  any  given  meridian. 

Rule.  Reckon  the  given  time  from  the  preceding 
noon,  to  which  add  the  longitude  in  time  if  cast,  but 
s'ubtract  it  if  west  ;  and  the  sum  or  remainder  will  be 
the  corresponding  time  under  the  given  meridian. 

Ex.  I.  What  is  the  expected  time  of  the  beginning 
of  the  lunar  eclipse  of  February  25.  1793,  at  a  ship  in 
longitude  109°  48'  E  ? 

Beg.  of  eclipse  at  Greenwich  per  Naut.  Aim.  9h  23'  43' 
Ship’s  longitude  in  time  -  -  7  19  12 

Time  of  beginning  of  eclipse  at  ship,  16  42  37 

E.v.  2.  At  what  time  may  the  immersion  of  the  first 
satellite  of  Jupiter  be  observed  at  Port  St  Julian,  in  lon¬ 
gitude  68®  44'  W',  which,  by  the  Nautical  Almanack, 
happens  at  Greenwich  24th  March  1792,  at  1711  33'  i"  ? 
App.  time  of  immersion  at  Greenwich  J7h  33'  i" 
Longitude  of  Port  St  Julian  in  time  4  34  36  W’. 

App.  time  of  immer.  at  Port  St  Julian  13  .18  3 

P/iOB.  V.  'I'o  find  tlie  equation  of  equal  altitudes. 
Rule,  lo  the  cosecant  of  half  the  interval  of  time 
in  degrees  add  the  tangent  of  the  latitude,  and  to  the 
cotangent  of  half  the  interval  add  the  tangent  of  the 
declination.  Now  If  the  altitude  and  declination  be 
of  a  contrary  name,  add  tlie  corresponding  natural 
numbers ;  but  it  ot  the  same  name,  subtract  them. — 
1  ben  to  the  ar.  co.  log.  of  this  sum  or  difference  add 
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the  proportional  logarithm  of  one-fourth  of  the  interval  of  finding 
ex'pi-essed  in  time,  and  the  proportional  logarithm  of  the  the  Lonjri- 
daily  variation  of  declination  j  the  sum  will  be  the  pro-'-^'^® 
portional  logarithm  of  the  equation  of  equal  altitudes  in  Q^bserva"^ 
minutes  and  seconds,  which  are  to  be  esteemed  seconds 
and  thirds. 

Example.  Let  the  latitude  of  the  place  of  obser¬ 
vation  be  37°  9'  N,  the  interval  of  time  between  the 
observations  of  the  equal  altitudes  3h  17',  the  sun’s  de¬ 
clination  17°  48'  S,  and  the  daily  change  of  declina¬ 
tion  16'  19"^;  Required  the  equation  of  equal  alti¬ 
tudes  ? 

Plalf  the  intervair:  2h  38'4=39°  37'. 

4  int.r239®  37'  cost.  0.19342  cotang. 

Lat.  37 


9  tan. 


0.08209 

0.18997  dec.  17°  48'  ta.  9.30639 


0-38539  2.4288 

3879 


9.38868' 


Suni  -  .  -  2.8167  ar.co.lo.9.3303 

One  fourth  interval  -  ih  19'  13"  P.L.0.3363 
Daily  variation  of  declination  16'  I9"^P.L.  1.0424. 


Equation  of  equal  altitudes  20"  I4"'P.L.0.9490 

Prob.  VI.  To  find  the  error  of  a  watch  by  equal  al¬ 
titudes  of  the  sun. 

Rule.  In  the  morning,  when  the  sun  Is  more  than 
two  hours  distant  from  the  meridian,  let  a  set  of  obser¬ 
vations  be  taken,  consisting,  for  the  sake  of  greater  ac¬ 
curacy,  of  at  least  three  altitudes,  which,  together  with 
the  corresponding  times  per  watch,  are  to  be  wrote  re¬ 
gularly,  the  time  of  each  observation  being  increased 
by  1 2  hours.  In  the  afternoon,  observe  the  instants 
when  the  sun  comes  to  the  same  altitudes,  and  write 
down  each  opposite  to  its  respective  altitude.  Now  half 
the  sum  of  any  two  times  answering  to  the  same  altitude 
will  be  the  time  of  noon  per  watch  uncorrected.  Find 
the  mean  of  all  the  times  of  noon  thus  deduced  from 
each  corresponding  pair  of  observations,  to  which  the 
equation  of  equal  altitudes  is  to  be  apjilled  by  addition 
or  subtraction  according  as  the  sun  is  receding  from  or 
approaching  to  the  elevated  pole,  and  the  sum  or  dliler- 
ence  will  be  the  time  per  watch  of  apjiarent  noon,  the 
difference  between  which  and  noon  will  be  the' error  ot 
the  watch  for  apparent  time  j  and  the  watch  will  be 
fast  or  slow  according  as  the  time  of  noon  thereby  is 
more  or  less  than  1 2  hours. 


E.vaviple.  January  29.  1786,  in  lat.  37°  9'  N,  the  fol¬ 
lowing  equal  altitudes  of  the  sun  were  observed  :  Re¬ 
quired  the  error  of  the  watch  ? 


Alt.=8° 

3'  Time  211133' 

8"A.AL  2h 

55' 

43"P.M. 

8 

10  -  36 

8 

54 

42 

8 

20  -  38 

9 

52 

41.2 

8 

25  -  39 

12.3  - 

51 

38 

37-5 

4.2 

2»  37 

9-37  2 

53 

41.03 

21 

37 

9-37 

Sura 

. 

24 

30 

50.42 

'Time  ot 

noon  per  \vatch  uncorrectecl  i  2 

15 

25.2 

Equation  of  equal  altitudes 

=0 

0 

20.2 

Time  per  watch, of  apparent  noon  1213  3. 

M  atch  fast  -  -  -  J  5  5. 

The 
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Of  finding  mean  time  of  noon  per  ^vatch  is  found  by  ap- 

the  Long!- plying  the  equation  of  time  with  a  contrary  sine, 
tude  at  Sea  In  practice  it  will  be  found  convenient  to  put  the 
by  Lunar  jnjex  of  the  quadrant  to  a  certain  division,  and  to  wait 
till  either  limb  of  the  sun  attains  that  altitude. 

'  Prob.  VII.  Given  the  latitude  of  a  place,  the  alti¬ 

tude  and  declination  of  the  sun,  to  find  the  apparent 
time,  and  the  error  of  the  watch. 


Practice. 

Pure.  If  the  latitude  and  declination  are  of  differ-  offi.ndinjr 
ent  names,  let  their  sum  be  taken  j  otherwise,  their  the  Longi- 
difl'erence.  From  the  natural  cosine  of  this  sum  ort”‘leaLSea 
difference  subtract  the  natural  sine  of  the  corrected  al- 
tltude,  and  find  the  logarithm  of  the  remainder  j  to 
which  add  the  log.  secants  of  the  latitude  and  declina-  <— 
tion  :  the  sum  will  be  the  log.  rising  of  the  horary  di¬ 
stance  of  the  object  from  the  meridian,  and  hence  the 
apparent  time  will  be  known. 


NAVIGATION. 


Ex.  I.  September  15.  1792,  in  latitude  33°  56'  S,  and  longitude  18°  22'  E,  the  mean  of  the  times  per  watch 
was  8h  12'  10"  A.  M.  and  that  of  the  altitudes  of  the  sun’s  lower  limb  24°  48';  height  of  the  eye  24  feet.  Ee- 


quired  the  error  of  the  watch  ? 

Obs.  alt.  Sun’s  lower  limb  -  24°  48' 

Semidiameter  *  *  *  +  ^6.0 

Dip  -  -  -  -  —  4-7 

Sun’s  declln.  at  noon  per  Nautical  Almanack  2°  40'.^  S 

Equation  to  3h  48  A.  M.  -  -  4, 

to  18°  22'  East  -  -  -4-1.2 

Correction 

—  i-P 

Reduced  declination 

2  45.4  S 

True  altitude  Sun’s  centre 
Latitude 

Declination 

24  57.4 
-  33  56 

2  45.4 

secant  .  .  - 

secant  ... 

0.08109 

0.00050 

Sum 

Sun’s  altitude 

36  41.4 

24  57-4 

nat.  cosine  80188 
nat.  sine  42193 

Difference  37995  -  log 

4-57973 

Sun’s  meridian  distance 

3h  48'  51" 

•!  rising  .  -  _ 

4.66132 

Apparent  time  .  - 

Time  per  watch 

8  II  9 

8  12  10 

Watch  fast 

Ex.  2.  May  6.  1793,  in 
tude  of  the  sun’s  lower  limb 
apparent  time  ? 

Altitude  sun’s  lower  limb 
Semidiameter 

Dip  -  - 

I  I 

latitude  56°  4' N,  and  longitude  38°  30' W,  at  qh  37'  4"  P.  M.  per  watch  the  alti- 
was  25°  6'. I,  and  height  of  the  eye  18  feet.  Ecquired  the  error  of  the  watch  for 

—  25°  6'. I  -  Sun’s  dcclln.  per  Nautical  Almanack  16°  44'.3 

15.9  -  Equation  to  qh  37'  P.  M.  -  .  -J.  3.4 

—  4.1  -  to  38°  30' W,  -  -  -  4-1.8 

Correction 

-  —  1.9 

Reduced  declination 

16  49.5 

True  alt.  sun’s  centre 
Latitude  - 
Declination 

25  16.0 

56  4.0  N 

16  49-5  N. 

secant 

secant  ... 

0.25319 

0.01900 

Difference 

Sun’s  altitude  - 

39  M-5 

25  16.0 

nat.  cosine  77448 
nat.  sine  42683 

Difference  347^5 

4.541 14 

Apparent  time 

Time  per  watch 

qh  38'  12" 
-  4  37  4 

'  rising  .  .  _ 

-  4-81333 

Watch  slow 

I  8 

VIII.  Given  the  latitude  of  a  place,  the  al¬ 
titude  of  a  known  fixed  star,  and  tlic  sun’s  right  ascen¬ 
sion,  to  find  the  apparent  time  of  observation  and  error 
of  the  watch. 

Kule.  Correct  the  observed  altitude  of  the  star,  and 
leduce  its  right  ascension  and  declination  to  the  time 
of  observation. 

With  the  latitude  of  the  place,  the  true  altitude  and 


declination  of  the  star,  compute  its  horary  distance  from 
the  meridian  by  last  problem  ;  which  being  added  to, 
or  subtracted  from,  its  right  ascension,  according  as  it 
was  observed  in  the  western  or  eastern  hemisphere,  the 
sum  or  remainder  will  be  the  right  ascension  of  the  me¬ 
ridian. 

From  the  right  ascension  of  the  meridian  subtract  the 
sun’s  right  ascension,  as  given  in  the  Nautical  Alma¬ 
nack 


Practice.  N  A  V  I  G 

Of  finding  nack.  for  the  noon  of  the  giveu  day:  and  the  remainder 
the  JLongi-  will  be  the  approximate  time  of  observation  ;  from 

lude  at  Sea  proportional  part  of  tbe  daily  va- 

oy  Cunar  •  r  •  i  ^  •  •  i  . 

Ohserva,  right  ascension  answering  thereto,  and  let 

tions  the  proportional  part  answering  to  the  longitude  be 
V— >  added  or  subtracted,  according  as  the  longitude  is  east 
or  west,  and  the  result  will  be  the  apparent  time  of 
observation ;  and  hence  the  error  of  the  watch  wilt  be 
known. 

Ex.  I.  December  12.  1792,  in  lat.  37°  46'  N,  and 
longitude  21®  15'  E,  the  altitude  of  Arcturus  east  of 
the  meridian  was  34®  6'.4,  the  height  of  the  eye  10 
feet.  Required  the  apparent  time  of  observation  ? 

Observed  alt.  of  Arcturus  34®  6'.4 
Dip  and  refraction  -  —  4 .4 


True  altitude 

Latitude 

Declination 


34  2.0 

37  46.0N  -  sec.  0.10209 
20  14.4  N  -  sec.  0.02778 


Difference  ,  17  31.6  N.  co.  95358 

Altitude  of  Arcturus  34  2.oN.sine  55968 


Difference  393904.59539 


Arcturus’s  merld.  dist.  4'’  8'  10"  -  rising  4.72526 
right  as.  -  14  6  13 


Right  as.  of  merid. 
Sun’s  right  as. 

Approximate  time 
Eq.  to  approx,  time 
Eq.  to  longitude 

Ap.  time  of  obs. 


9  58 

3 

17  21 

59 

16  36 

4 

—  3 

+ 

16 

16  33  n 


E.V.  2.  January  29.  1792,  In  latitude  53°  24'  N, 
and  longitude  25®  18' W,  by  account,  at  i4>>  58'  38", 
the  altitude  of  Procyon  west  on  the  meridian  was'19® 
58' ;  height  of  the  eye  20  feet.  Required  the  error  of 
the  watch  ? 


A  r  I  O  N. 

Obs.  alt,  of  Procyon  19°  58' 


Dip  and  refraction  7 


True  altitude  -  19  51 

Latitude  -  55  24 

Declination  -  5  45 


Difference  -  47  39 

Altitude  of  Procyon  19  51 


7=5 
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secant  -  0.22459  tions. 
secant  -  0.00219  — y— 

:.  cos.  67366 
.  sine  33956 


Dtfierence  33410  4.52388 


Procyon’s  merid.  dist.  4’’  16'  24'^  rising  4.75066 


right  as. 

Right  as.  of  merld. 
Sun's  right  as. 

Approximate  time 
Eq.  to  ap.  time 
Eq.  to  long. 

Apparent  time 
Time  per  watch  - 

Watch  fast 


7  28  24 


1 1  44  48 

20  47 

22 

M  57 

26 

— 0  2 

36 

—  0 

17 

14  54 

33 

14  58 

38 

045 


Prob.  IX.  Given  the  altitude  of  the  moon,  the  lati¬ 
tude  of  a  place,  and  the  apparent  time  at  Greenwich  \ 
to  find  the  apparent  time  at  the  place  of  observation. 

Rule.  Correct  the  altitude  of  the  moon’s  limb  by 
Pioblem  \.  p.  731,  and  reduce  Its  right  ascension  and 
declination,  and  the  sun’s  right  ascension,  to  the  Green¬ 
wich  time  of  observation.  Now  with  the  latitude  of 
the  place,  the  declination  and  altitude  of  the  moon, 
compute  its  meridian  distance  as  before:  Which  being 
applied  to  Its  right  ascension  by  addition  or  subtraction, 
according  as  it  is  in  the  western  or  eastern  hemisphere, 
will  give  the  right  ascension  of  the  meridian.  Then 
the  sun’s  right  ascension  subtracted  from  the  right  as¬ 
cension  of  the  meridian,  will  give  the  apparent  time  of 
observation. 


Example.  March  3.  1792  in  latitude  51*38' N,  at  11'’  29'  7"  P.  M.  per  watch,  the  altitude  of  the  moon’s 
lower  limb  was  37  31 ,  the  height  ot  the  eye  being  10  feet,  and  the  time  at  Greenwich  13''  43'.  Required  the 
error  ot  the  watch  r  j  tj  a 


Altitude  of  the  moon’s  lower  limb  “37°  31' 
.Semidiameter 
Dip 

Correction 

Corrected  alt.  of  moon’s  centre 
Latitude 
Declination 
Difference 
Moon’s  altitude 


Moon’s  meridian  distance 
right  ascension 
Right  ascension  of  meridian 
Sun'  's  right  ascension 
Apparent  time  at  ship 
Time  per  natch 
Watch  slow 

VoL.  XIV.  Part  I  r. 


Moon 


+ 

»5 

declination 

— 

3 

.Sun’s  right  ascension 

+ 

42 

38 

25 

51 

38  N 

- 

secant 

17 

0  N 

- 

secant 

34 

38 

Nat. 

cosine  82281 

38 

25 

Nat. 

sine  62138 

Diffei 

I’ence  20143 

3°‘ 

4'  36" 

rising 

7  2 

2  54 

10  37  30 

23 

2  0 

3 

5  30 

1 1  29  7 

23 

's  right  ascension  at  Green,  time 


n 


7'*  22'  54" 
17®  o  N 

23  h  2'  C" 


0.20712 

0.01940 


4.304^ 

4.53064 


Prob. 
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Of  finding  Prob.  X.  Given  tlie  apparent  distance  between  the 
the  Longi-moon  and  the  sun  or  a  fixed  star,  to  find  the  true  di- 
liide  at 

Obs^rva^  RoLE.  To  tlie  logarithmic  difference  answering  to 
tionr  the  moon’s  apparent  altitude  and  horizontal  parallax, 
Y—  add  the  logarithmic  sines  of  half  the  sum,  and  half  the 


A  T  I  O  N.  .  Practice. 

difference  of  the  apparent  distance  and  difference  of  of  finding 
the  apparent  altitudes',  half  the  sum  will  be  the  loga-ihe  Lougi. 
rithmic  cosine  of  an  arch  :  now  add  the  logarithm  sines  tude  at  Sea 
of  the  sum  and  difference  of  this  arch,  and  half  the  dif- 
ference  of  the  true  altitudes,  and  half  the  sum  will  be  tions. 
the  logarithmic  cosine  of  half  the  true  distance.  >  -  ^ ^ 


Example.  Let'the  apparent  altitude  of  the  moon’s  centre  be  48°  22',  that  of  the  sun’s  27°  43',  tlie  apparent 
central  distance  81°  23'  40",  and  the  moon’s  horizontal  parallax  38'  45".  Required  the  true  distance  ? 

&  r\  t  It  k  r\C\  .  -  t  !% 


Apparent  altitude  sun’s  centre 

27° 

43' 

0" 

Apparent  altitude  moon’s  centre 

- 

48°  22'  o' 

Correction  ... 

— 

I 

40 

Correction 

- 

* 

+  38  26 

Sun’s  true  altitude 

27 

41 

20 

Moon’s  true  altitude 

49  b  26 

Sun’s  apparent  altitude 

27 

43 

Sun’s  true  altitude 

- 

- 

27  41  20 

Moon’s  appai'ent  altitude 

48 

22 

Difference 

- 

- 

- 

21  19  6 

Difference  -  - 

20 

39 

Half 

. 

- 

- 

JO  39  33 

Apparent  distance 

81 

23 

40 

Ijogaritiiniic  dilterence 

- 

- 

9.994638 

■Sum  ... 

102 

2 

40 

Half 

51°  1' 

20" 

Sine 

9.890639- 

Difference  ... 

60 

44 

40 

Halt 

30  22 

20 

Sine 

9.703820 

Half  difference  true  altitudes 

10 

39 

33 

f 

19.589097 

Arch 

51 

27 

29 

- 

cosine 

• 

9-794548 

Sum  '-  -  - 

62 

7 

2 

- 

- 

sine 

- 

9.9464  r  7 

Difi’erence  ... 

40 

47 

36 

** 

sine 

9.815183 

40 

32 

16 

19.761600 

2 

cosine 

" 

9.880800 

True  distance 

81 

4 

32 

Prob.  XI.  To  find  the  time  at  Greenwich  an¬ 
swering  to  a  given  distance  between  the  moon  and 
the  sun,  or  one  of  the  stars,  used  in  the  Nautical  Al¬ 
manack. 

Rule.  If  the  given  distance  is  found  In  the  Nauti¬ 
cal  Almanack  opposite  to  the  given  day  of  the  month, 
or  to  that  which  immediately  precedes  or  follows  it, 
the  time  is  found  at  the  top  of  the  page.  But  if  this 
distance  is  not  found  exactly  in  the  ephemeris,  sub¬ 
tract  the  prop.  log.  of  the  difference  between  the  di¬ 
stances  which  immediately  precede  and  follow  the  giv¬ 
en  distance  from  the  prop.  log.  of  the  difference  be¬ 
tween  the  given  and  preceding  distances  j  tlie  remain¬ 
der  will  be  the  pro]i.  log.  of  the  excess  of  the  time  cor¬ 
responding  to  the  given  distance,  above  tliat  answering 
to  the  preceding  distance :  And  hence  the  apparent 
time  at  Greenwich  is  known. 


Example.  September  21.  1792,  the  true  distance  be¬ 
tween  the  centres  of  the  sun  and  moon  was  68° '1 3'  8". 
Required  the  apparent  time  at  Greenwich  ? 


Given  distance  6S°  13'  8" 
Dist.  aLix.  hours  67  33  27 

Disl.  at  xii.  hours  ,6()  30  6 

Excess 

Preceding  time 
App.  time  at  Greenwich 


-Diff. — 3°i(j'  P.  tog.  pfiiz 

DifT.— X  36  3p  P,  log.  2701 

°  3p  P.  log.  dpi  I 

poo 


9  3^  39 


Prob.  XII.  The  latitude  of  a  place  and  its  longitude 
by  account  being  given,  togctlicr  witli  the  distance  be¬ 
tween,  and  the  altitude  of  .the  moon  and  the  sun,  or  one 
of  tlie  stars  In  tlie  Nautical  Almanack  j  to  find  the  true 
longitude  of  the  place  of  observation. 

Rule.  Reduce  the  estimate  time  of  observation  to 
tlie  meridian  of  Greenwich  by  Problem  III,  and  to  this 
time,  take  from  tlie  Nautical  Almanack,  page  7.  of  the 
month,  the  moon’s  horizontal  parallax  and  semidiame- 
ter.  Increase  the  semidiameter  by  the.  augmentation 
answering  to  the  moon’s  altitude. 

Find  the  apparent  and  true  altitudes  of  each  object’s 
centre,  and  the  apparent  central  distance  ;  with  wliich 
compute  the  true  distance  by  Problem  X.  and  find  the 
apparent  time  at  Greenwich  answering  thereto  by  the 
last  problem. 

If  tlie  sun  or  star  be  at  a  proper  distance  from  the 
meridian  at  the  time  of  observation  of  (he  distance, 
compute  the  apparent  time  at  the  ship.  If  not,  the  er¬ 
ror  of  the  watch  may  be  found  from  observations  taken 
either  before  or  after  that  of  the  distance  j  or  the  appa¬ 
rent  time  maybe  infemd  from  tiie  moon’s  altitude 
taken  witli  the  distance,  by  Problem  IX. 

I'lie  difference  between  the  apparent  times  of  obser¬ 
vation  at  the  ship  and  Greenwich,  will  be  .the  longitude 
of  the  ship  in  time  5  whicli  is  east  or  west  according  as 
the  time  at  the  ship  is  later  or  earlier  than  the  Green¬ 
wich  time. 


arch  17.  1792,  in  latitude  34°  53' N,  and  longitude  by  account  27°  Vv^,  about  9!!.  A.  M.  the 
istaiice  betvveen  the  nearest  limbs  of  the  sun  and  moon  was  68°3'4:;  the  altitude  of  the  sun’s  lower  limb  33°  i8'j 

that 
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Of  finding-  that  of  the  moon’s  upper  limb  31®  3'j  and  the  height  of  the  eye  I2  feet.  Required  the  true  longitude  of  the  Gffinding 

theLungi. 

oh  o'  A.  M  DIst.  sun  and  moon’s  nearest  limbs  -  68°  y  i  y/ tude  at  Sea 

-  I  48  Sun’s  semidiameter  -  -  -  16  6  ^ 


the  JLongi-  ship  ? 

t^c  at  Sea  Time  at  ship 
Obfe“a-  Longitude  in  time 


tions 


Apparent  time 
App.  time  at  Green. 

Longitude  in  time 


20  52  47 
22  45  ’  o 


I  52  13=28°  3'J \V. 


*  ■" '  V  1  — '  Reduced  time 

Altitude  moon’s  upper  limb 

10  48  A.  M 

31  3  0 

Moon’s  semidiameter 
Augmentation 

"  ^ 

+  16  10 
+  09 

Aug.  semidiametcr 

Dip  ... 

—  16  10 

-  3  18 

Apparent  central  distance 

Altitude  sun’s  lower  limb 

* 

68  35  40 
33  18 

Apparent  altitude 

Correction 

30  43  23 
+  49  26 

Sun’s  semidiameter 

Dip  -  .  . 

- 

+  16  6 
-  3  18 

Moon’s  true  altitude 

3t  32  49 

Sun’s  apparent  altitude 

Correction  -  -  ,  . 

- 

33  30  48 
-0  I  19 

Sun’s  true  altitude 

Moon’s  true  altitude 

- 

33  29  29 
31  32  49 

i 

>  Sun’s  apparent  altitude 

Moon’s  apparent  altitude 

33°3o'48" 

30  43  23 

Difference  ... 

Half 

- 

I  56  40 
0  58  20 

Difference 

Apparent  distance 

2  47  25 

68  3j  40 

Logarithmic  difference 

- 

9-996336 

Sum  -  -  - 

Difference 

71  23  5 

65  48  15 

Half  -  35°4i'32"t 

Half  -  32  54  7i 

Sine 

Sine 

9.765991 

9.734964 

Half  difference  true  altitudes 
Arch 

0  58  20 

55  54  12 

Cosine 

19.497291 

9.748645 

Sum  -  -  . 

Difference 

56  52  32* 

54  55  52 

Sine 

Sine 

9.922977 

9.912998 

1 

Half  true  distance 

34  6  53 

2 

Cosine 

19-835975 

9.917987 

» 

True  distance 

Distance  at  XXI  hours 

Distance  at  noon 

68  13  46 

69  II  20 

67  32  38 

Difference  ®°57^34*^ 

Difference  I  38  42 

P.  log. 

P.  log. 

4951 

-  2610 

Proportional  part 

Preceding  time 

. 

I  45  0 

21  0  0 

Per  log. 

2341 

Apparent  time  at  Greenwich 
Latitude  -  34°  53'-® 

Declination  -  0  57  .9  S 

Secant 

Secant 

-  22  45  0 

0.08602 

0.0C006 

Sum  -  -  35  50  .9 

Sun’s  altitude  -  33  29  .5 

Nat.  cosine 

Nat.  sine 

81057 

55181 

Difference  .  -  - 

- 

25876  -  «  . 

- 

4.41291 

Time  from  noon  -  3h  7'  13" 

Rising 

. 

4.49899 

Observa¬ 

tions. 

— Y-.- 


4  U  2 


Ex.  2. 


7o8  navigation.  Practice. 

Of  finding  Example  2.  September  2.  1792?  in  latitude  13°  57'  N,  and  longitude  by  account  56*  E,  several  observations  of  of  fmding 
v.lic  the  moon  and  Altaic  were  taken  j  the  mean  of  the  times  per%vatch  was  1'*  18'  59"  A.  M.  that  of  the  distance  be- the  Longi- 

Altaic  and  the  moon’s  nearest  limb  58°  45'  26''  the  mean  of  the  altitude  of  the  moon’s  lower  limb  70® 

OWrral'^  and  that  of  Altaic  25°  27'.4 ;  height  of  the  eye  I  3  feet.  Required  the  true  longitude  ?  ’  Lunar 

°  Observa¬ 

tions. 


tions 


Time  per  watch 
Longitude  in  time 


i'’  18'  eg"  A.  M. 
3  44  o 


Reduced  time  -  9  34  59 

Altitude  moon  -  70°  33' 

Semidiameter  and  dip — o  13 


Distance  moon  and  Altaic 
Augmented  seinidiaraeter 

Apparent  central  distance 
Altitude  of  Altair 
Dip 


Apparent  alt.  moon  70  20 
Correction  -fo  19  40 


True  altitude  moon  70  39  40 
iMoon’s  apparent  alt.  70  20 

Altair’s  apparent  alt.  25  24 


Apparent  altitude  Altaic 
Refraction 

True  altitude  Altair 
Moon’s  true  altitude 

Difference 


3  54 
10  46  17 

^3  17  37 
9  31  3^ 


58®  45'  26"' 
-fo  16  28 

59  I  54 
25  27  -4 
— °  3  -4 


25  24 

— o  2 


o 

o 


25  22  O 
70  39  40 

45  17  40 


Difference 
Apparent  distance 

44  56 

59  I  54 

Half 

Logarithmic  difference 

- 

- 

22  38  30 
9.993 10 1 

Sum 

Difference 

103  57  54 

H  5  54 

Half 

Half 

31°  38'  37" 

7  2  37 

Sine 

Sine 

-  9.896428 
9.088919 

Half  dlft'.  true  alt. 
Arch 

22  38  30 

72  I  57 

Cosine 

18.978448 

9.489224 

Sum 

Difference 

94  40  47 
49  23  7 

Sine 

Sine 

9.998548 

9.880301 

Half  true  distance 

29  33  481 

2 

Cosine 

18.978448 

9939424 

True  distance  39  737 

Distanceat  IX  hours  38  31  17 
» '  —  ■  ■  atXIIhours6o  24  34 

Difference 

Difference 

0°  16' 
I  33 

20' 

^7 

P.  log. 

P.  log. 

1.0422 

0.2835 

Proportional  part 
Preceding  time 

- 

- 

0  31 
9  0 

31 

0 

P.  log. 

0.7367 

Appai-ent  time  at  Greenwich 
Latitude  -  ^3  57  N 

Declinatiop  8  19.8  N 

- 

9  31 
Secant 
Secant 

31 

- 

0.01300 
-  0.00461 

Difference 

Altitude  Altair  - 

5  37-2 

25  22. 

Nat.  cosine 
Nat.  sine 

995^9 

42841 

Difference 

- 

56678 

4-75341 

Altair’s  meridian  distance  -  4’' 

- right  ascension  -  19 

23'  14" 

40  40 

Rising 

m 

4.77102 

Right  ascension  meridian 
Sun’s  right  ascension 

Apparent  time  at  ship 
Apparent  time  at  Greenwich 

Longitude  in  time  .  ^45  6  =  56°  31’' East. 

Treatise*ort”he'*D]Io^^an”d%ra  a  place,  the  reader  is  referred  to  Dr  Mackay’s 

tne  ineory  and  Rractice  of  finding  the  Longitude  at  Sea  or  Land.  ^ 

^  Chap. 


< 
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Vuriation 

of  the  Chap.  III.  Of  the  Variation  of  the  Compms. 

Compags.  '' 

The  variation  of  tlie  compass  is  the  deviation  of  tlie 
points  of  the  mariner’s  compass  from  tlie  correspond¬ 
ing  points  of  the  horizon  ;  and  is  denominated  east  or 
west  variation,  according  as  the  north  point  of  tl)e  com¬ 
pass  is  to  the  east  or  west  of  the  true  north  point  of  the 
horizon. 

A  particular  account  of  the  variation,  and  of  the  se-^ 
vcral  instruments  used  for  determining  it  from  obser¬ 
vation,  may  be  seen  under  the  articles  Azimuth,  Com¬ 
pass,  and  Variation  :  and  for  the  method  of  com¬ 
municating  magnetism  to  compass  needles,  see  IMagne- 
TISM. 


A  T  1  O  N.  709 

True  amplitude  >  N  67  13  E' Cosine  9.38803  Variation 

Observed  amplitude  N  78  45  E  of  the 

Coiiipasg. 

Variation  -  -  ii  32  j  which  is  u'c.vf,  be- ' 

cause  the  observed  amplitnde  is  more  distant  from  the 
north  than  the  true  amplitude  the  observation  being 
made  in  the  eastern  hemisphere. 

Ex.  2.  December  20.  1793,  in  latitude  31°  38'  S, 
longitude  83®  W,  the  sun  was  observed  to  set  SW.  Re¬ 
quired  the  variation  ^ 

Latitude  -  31°  38'  Secant  0.06983 

Declination  23  28  Sine  9.60012 

True  amplitude  S  62  7  W  Cosine  9.66997 

Observed  ampl.  S  45  o  W 


Pros.  I.  Given  the  latitude  of  a  place,  and  the 
sun’s  magnetic  amplitude,  to  find  the  variation  of  the 
compass. 

Rule.  To  the  log.  secant  of  the  latitude,  add  the 
log.  sine  of  the  sun’s  declination,  the  sum  will  be  the 
log.  cosine  of  the  true  amplitude  •,  to  be  reckoned  from 
the  north  or  south  according  as  the  declination  is  north 
or  south. 

The  difi'erence  between  the  true  and  observed  ampli¬ 
tudes,  reckoned  from  the  same  point,  and  if  of  the  same 
name,  is  the  variation  3  but  if  of  a  different  name,  their 
sum  is  the  variation. 

If  the  observation  be  made  in  the  eastern  hemi¬ 
sphere,  the  variation  will  be  east  or  west  accoi’ding 
as  the  observed  amplitude  is  nearer  to  or  more  remote 
from  the  north  than  the  true  amplitude.  The  contrary 
rule  holds  good  in  observations  taken  in  the  westexm 
hemisphere. 

Ex.  I.  May  15.  1794,  in  latitude  33®  lo'  N,  longi¬ 
tude  18'  AV,  about  jh  A.  M.  the  sun  was  observed  to 
jlse  E^N.  Required  the  variation  ? 

Sun’s  dec.  May  15.  at  noon  18°  38'  N. 

Equation  to  7h  from  noon  — o  4 
■  ■ '  -  to  18°  W  -j-o  I 


Reduced  declination  18  55  Sine  9.51080 

Latitude  -  -  33  Secant  0.07723 


True  amplitude  -  N  67  13  E  Cosine  9.38803 


Variation  -  17  7  3  which  is  as  the  observ¬ 

ed  amplitude  is  farther  from  the  north  than  the  true  am¬ 
plitude,  the  observation  being  made  at  sunsetting. 

It  may  be  remarked,  that  the  sun’s  amplitude  ought 
to  be  observed  at  the  instant  the  altitude  of  its  lower 
limb  is  equal  to  the  sum  of  15  minutes  and  the  dip  of 
the  horizon.  Thus,  if  au  observer  be  elevated  18  feet 
above  the  surface  of  the  sea,  the  amplitude  should  be 
taken  at  the  instant  the  altitude  of  the  sun’s  lower  limb 
is  19  minutes. 

Prob.  II.  Given  the  magnetic  azimuth,  the  altitude 
and  declination  of  the  sun,  together  with  the  latitude 
of  the  place  of  observation  j  to  find  the  variation  of  the 
compass. 

Rule.  Reduce  the  sun’s  declination  to  the  time  and 
place  of  observation,  and  compute  the  true  altitude  of 
the  sun’s  centre. 

Find  the  sum  of  the  sun’s  polar  distance  and  altitude- 
and  the  latitude  of  the  place,  take  the  difi'erence  be¬ 
tween  tire  half  of  this  sum  and  the  polar  distance. 

To  the  log.  secant  of  the  altitude  add  the  log.  secant 
of  the  latitude,  the  log.  cosine  of  the  half  sum,  and  the 
log.  cosine  of  the  difference  j  half  the  sum  of  these 
will  be  the  log.  sine  of  half  the  sun’s  true  azimuth,  to  be 
reckoned  from  the  south  in  north  latitude,  but  from  the 
north  in  south  latitude. 

•  The  difi’erence  between  the  true  and  observed  azi¬ 
muths  will  be  the  variation  as  formerly. 


Ex.  I.  November  18.  1793,  latitude  50°  22'  N,  longitude  24°  30'  M',  about  three  quarters  past  eight  A.  M- 
the  altitude  of  the  sun’s  lower  limb  was  8°  10',  and  bearing  per  compass  S,  23°  18'  E  :  height  of  the  eye  20  feet. 
Required  the  variation  of  the  compass  ? 


Sun’s  declin.  j8th  Nov.  at  noon 
Equation  to  3|h  from  noon 
— —  lo  24°  30'  W 

19°  23'  S 
—  2 

+  I 

Observed  alt.  sun’s  lower  11ml) 
Semidiameter  ... 

Dip  and  refraction 

10 

+  16  ^ 

—  10 

Reduced  declination 

19  24 

True  altitude 

8  16 

Polar  distance 

Altitude  .  »  . 

I.atitude  -  -  .  . 

109  24 

8  16 

30  22 

Secant 

Secant 

0.00434 
0.19327  . 

Sum  ... 

Half 

Difference  .... 

168  2 

84  I 

23  23 

Cosine 

-  -  Cosine 

g.0180  a 
9.93391 

Half  true  azimuth 

22  43 

-  •  Sine 

i9-»7375 

9.38687 

Halt 

I 
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Half  true  azimuth 

22°  43' 

2 

Sine 

■* 

- 

Slop’s 

Journal. 

Compass, 
w - ^ - • 

— - 

—  v—r 

True  azimuth 

S  45  26  E. 

Observed  azimuth 

S  23  18  E. 

Variation  -  -  “  22  8 

Ex  2  January  3.  1794,  in  latitude  33°  52'  N,  53°  15'  E  longitude,  about  half  past  three  the  altitude,  of 
the  sun’s  lower  limb  41°  18',  and  azimuth  S  50°  25'  W,  the  height  of  the  eye  being  20  feet.  Required  the 


variation  ? 


Sun’s  declination  at  noon 

21 

»  24' s. 

Equation  to  time  from  noon 

— 

A 

.  — -  to  longitude 

+ 

2 

Reduced  declination 

21 

24  S 

Polar  distance 

III 

24 

Altitude  *  ■  r 

41 

28 

,  Latitude 

33 

52 

Sum 

186 

44 

Half 

93 

22 

Difference 

18 

2 

23 

2 

True  azimuth 

S-  34 

46  w. 

Observed  azimuth 

S.  50 

25  w. 

Variation  -  -  - 

15 

39  W. 

Observed  alt.  sun’s  lower  limb 

Sun’s  semidiameter 

Dip  and  refraction 

=41°  18' 

•J"  16 

~  6 

True  altitude 

- 

41  28 

- 

Secant 

Secant 

0.12532  * 
0.08075 

- 

Cosine 

Cosine 

8.76883 

9-97558 

Sine 

18.95048 

9-47524 

Chap.  IV.  Of  a  Shipps  Journal. 

A  JOURNAL  is  a  regular  and  exact  register  of  all  the 
various  transactions  that  happen  aboard  a  ship  whether 
at  sea  or  land,  and  more  particularly  that  which  concerns 
a  ship’s  way,  from  whence  her  place  at  noon  or  any 
other  time  may  be  justly  ascertained. 

That  part  of  the  account  which  Is  kept  at  sea  is  cal¬ 
led  sea  v>ork ;  and  the  remarks  taken  down  while  the 
ship  is  in  port  are  called  harbour  work. 

At  sea,  the  day  begins  at  noon,  and  ends  at  the  noon 
of  the  following  day:  the  first  12  hours,  or  those  con¬ 
tained  between  noon  and  midnight,  are  denoted  by 
P.  M.  signifying  after  fiiid  day;  and  the  other  1 2  hours, 
or  those  from  midnight  to  noon,  are  denoted  by  A.  M. 
signifying  befo7'e  mid  day.  A  day’s  work  marked 
Wednesday  March  6.  began  on  Tuesday  at  noon,  and 
ended  on'  Wednesday  at  noon.  The  days  of  the  week 
are  usually  represented  by  astronomical  characters. 
Thus  0  represent  Sunday ;  ])  Monday  j  $  Tuesday  j 
$  Wednesday  j  %  Thursday  j  ?  Friday  5  and  b  Sa¬ 
turday. 

When  a  ship  is  bound  to  a  port  so  situated  that  she 
will  be  out  of  sight  of  land,  the  bearing  and  distance 
of  the  port  must  be  found.  This  may  be  done  by  Mer¬ 
cator’s  or  Middle-latitude  Sailing  j  but  the  most  expe¬ 
ditious  method  is  by  a  chart.  If  islands,  capes,  or  head¬ 
lands  intervene,  it  will  be  necessary  to  find  the  several 
courses  and  distances  between  each  successively.  The 
true  course  between  the  places  must  be  reduced  to  the 
course  per  compass,  by  allowing  the  variation  to  the 


right  or  left  of  the  true  course,  according  as  it  is  west 
or  east. 

At  the  time  of  leaving  the  land,  the  bearing  of  some 
known  place  is  to  be  observed,  and  its  distance  is  usually 
found  by  estimation.  As  perhaps  the  distance  thus 
found  will  be  liable  to  some  error,  particularly  in  hazy 
or  foggy  weather,  or  when  that  distance  is  considerable, 
it  will  therefore  be  proper  to  use  the  following  method 
for  this  purpose. 

Let  the  bearing  be  observed  of  the  place  from  which 
the  departure  is  to  be  taken  j  and  the  ship  having  run 
a  certain  distance  on  a  direct  course,  the  bearing  of  the 
same  place  is  to  be  again  observed.  Now  having  one 
side  of  a  plain  triangle,  namely  the  distance  sailed,  and 
all  the  angles,  the  other  distances  may  be  found  by 
Prob.  I.  of  Oblique  Sailing. 

The  method  of  finding  the  course  and  distance  sailed 
in  a  given  time  is  by  the  compass,  the  log-line,  and  half¬ 
minute-glass.  These  have  been  already  described.  In 
the  royal  navy,  and  in  ships  in  the  service  of  the  East 
, India  Company,  the  log  Is  hove  once  every  hour  j  but 
in  most  other  trading  vessels  only  every  two  hours. 

The  several  courses  and  distances  sailed  in  the  course 
of  24  hours,  or  between  noon  and  noon,  and  whatever 
remarks  are  thought  worthy  of  notice,  are  set  down  with 
chalk  on  a  board  painted  black,  called  the  log-board, 
which  is  usually  divided  into  six  columns  :  the  first  co¬ 
lumn  on  the  left  hand  contains  the  hours  from  noon  to 
noon  •,  the  second  and  third  the  knots  and  parts  of  a 
knot  sailed  every  hour,  or  every  two  hours,  according 
as  the  log  is  marked  ;  the  fourth  column  contains  the 
courses  steered  j  the  fifth  the  winds  j  and  In  the  sixth  the 

various 
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Ship's  various  remarks  and  phenomena  are  written.  'J'he 
Journa],  log-board  is  transcribed  every  day  at  noon  mto  the 
*  '  '  log-book,  which  is  ruled  and  divided  alter  the  same 

manner. 

The  courses  steered  must  be  corrected  by  the  varia¬ 
tion  of  the  compass  and  leeway.  It  the  variation  is 
west,  it  must  be  allowed  to  the  left  hand  of  the  course 
steered  j  but  if  east,  to  tlie  right  hand,  in  order  to  ob¬ 
tain  the  true  course.  The  leeway  is  to  he  allowed  to 
the  right  or'left  of  the  course  steered,  according  as  tlie 
«.  ship  is  on  the  larboard  or  staiboard  tack-  Tlie  method 
of  finding  tlie  variation,  v.diicli  should  b«  determined 
daily  if  possible,  is  given  in  the  preceding  chapter  j  and 
the  leetvay  may  he  understood  from  what  follows. 

When  a  ship  is  close  hauled,  that  part  of  the  wind 
\U.ilch  acts  upon  the  hull  and  rigging,  together  with  a 
-considerable  part  of  the  force  whicli  is  exerted  on  the 
sails,  tends  to  drive  her  to  the  leeward.  But  since  the 
bow  of  a  ship  exposes  less  surface  to  the  water  than  her 
side,  the  resistance  will  be  less  in  tlie  first  case  than  in 
the  second  •,  the  velocity  in  the  direction  of  her  head 
will  therefore  in  most  cases  he  greater  than  the  velocity 
in  the  direction  of  her  side;  and  the  ship’s  real  course 
will  be  between  the  two  directions.  The  angle  formed 
between  the  line  of  her  apparent  course  and  the  line  she 
really  describes  through  the  water  is  called  the  anghof 
leeway,  or  simjdy  the  leeiray. 

There  are  many  circumstances  which  prevent  the  lay- 
in?  down  rules  for  the  allosvance  of  leewav.  The  con- 
structlon  of  different  vessels,  their  trim  with  regard  to 
the  nature  and  quantity  of  their  cargo,  the  position  and 
magnitude  of  the  sail  set,  and  the  velocity  of  the  ship, 
together  with  the  swell  of  the  sea,  are  all  susceptible  of 
great  variation,  and  vety  much  affect  the  leeway.  The 
following  rules,  are,  however,  usually  given  for  this 
purpose. 

1.  When  a  ship  is  close  hauled,  has  all  her  sails  set, 
the  water  smooth,  with  a  light  breeze  of  wind,  she  is 
then  supposed  to  make  little  or  no  leeway. 

2.  Allow  one  point  when  the  top  gallant  sails  are 
handed. 

3.  Allow  two  points  when  under  close  reefed  top¬ 
sails. 

4.  Allow  two  points  and  a  half  when  one  top-sail  is 
liandcd. 

5.  Allow  three  points  and  a  half  when  both  top-sails 
are  handed. 

6.  Allow  four  points  when  the  fore  coui-so  is  handed. 

7.  Allow  five  points  when  under  the  main-sail  only. 

8.  Allow  six  points  when  under  balanced  mizen. 

q.  Allow  seven  points  when  under  bare  ])oles. 

These  allowances  may  be  of  some  use  to  work  up  the 

day’s  woik  of  a  journal  which  has  been  neglected  ;  hut 
a  prudent  navigator  will  never  be  guilty  of  this  neglect. 
A  verv  good  method  of  estimating  the  leeway  is  to  ob¬ 
serve  the  bearing  of  the  ship’s  wake  as  frequently  as 
may  be  judged  necessai-y  ;  which  may  be  conveniently 
enough  done  by  drawing  a  small  semicircle  on  the  taffe- 
rel,  w  ith  its  diameter  at  right  angles  to  the  ship’s  length, 
and  dividing  its  circumference  into  points  and  quarters. 
The  angle  contained  holween  the  semidiameter  which 
points  right  aft,  and  that  wliicli  points  in  th(^ direction 
of  the  wake,  is  the  leewav.  But  the  best  and  most  ra¬ 
tional  wav  of  bringing  the  leeway  into  tlie  day’s  log  is 
.0  hr  e  a  comp.ass  or  semicircle  ou  the  tafferel,  as  before 
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described,  with  a  low  crutch  or  swivel  in  its  centre  ;  af-  ship’s 
ter  heaving  the  log,  tlie  line  may  be  slipped  into  the  Journal, 
crutch  just  before  it  is  drawn  in,  and  the  angle  it  makes 
on  the  limb  with  the  line  drawn  right  aft  will  show  the 
leeway  very  accurately  ;  which  as  a  necessary  article, 

.ought  to  be  entered  into  a  separate  column  against  the 
hourly  distance  on  the  log-hoard. 

In  hard  blowing  weatlier,  with  a  contrary  wind  and 
a  high  sea,  it  is  impossible  to  gain  any  advantage  by 
sailing.  In  such  cases,  therefore,  the  object  i#  to  avoid 
as  much  as  possible  being  driven  back.  With  this  in¬ 
tention  it  is  usual  to  lie  to  under  no  more  sail  than  is 
sufheient  to  prevent  tlie  violent  rolling  which  the  vessel 
would  otherwise  acquire,  to  the  endangering  her  masts, 
and  straining  her  timbers,  &c.  When  a  ship  is  brought 
to,  tlie  tiller  is  put  cloSc  over  to  the  leeward,  which 
brings  her  head  round  to  tlie  wind.  The  wind  having 
then  very  little  power  on  the  sails,  the  ship  loses  her 
way  through  the  water ;  which  ceasing  to  act  on  the 
rudder,  her  head  falls  off  from  the  wind,  the  sai}  which 
she  lias  set  fills,  and  gives  her  fresh  wav  through  tlie  wa¬ 
ter;  which  acting  on  the  laulder  brings  her  head  again 
to  the  wind.  Tims  the  shi]>  has  a  kind  of  vlhratorv 
motion,  coming  up  to  the  wind  and  falling  off  from  it 
again  alternately.  Now  the  middle  point  between  those 
upon  which  she  comes  up  and  falls  off  is  taken  for  her 
apparent  course ;  and  the  leeway'  and  variation  is  to  be 
allowed  from  thence,  to  find  the  true  course. 

The  setting  and  drift  of  currents,  and  the  heave  of 
the  sea  are  to  be  marked  down.  These  are  to  be  cor¬ 
rected  by  variation  only. 

The  computation  made  from  the  several  courses 
corrected  as  above,  and  their  corrc-sponding  distances, 
is  called  a  daifs  work;  and  the  ship’s  place,  as  deduced  . 
therefrom,  is  called  her  place  by  account,  or  dead  rtc~ 
kontng. 

It  is  almost  constantly  found  that  the  latitude  hv  ac¬ 
count  does  not  agree  with  that  hv  oliservation.  From 
an  attentive  consideration  of  the  nature  and  form  of  the 
common  log,  that  its  place  is  alterable  by  the  weight  of 
the  line,  by  currents,  and  other  causes,  and  also  the  er¬ 
rors  to  which  the  course  is  liable,  IVom  tlie  very  often 
wrong  position  of  the  compass  in  the  hliinatle,  the  vari¬ 
ation  not  being  well  ascertainc:!,  an  exact  agreement  of 
the  latitudes  cannot  be  expected. 

When  the  dlO'erence  of  longitude  is  to.  be  found  bv 
dead  reckoning,  if  then  the  latitudes  by  account  and 
observation  disagree,  several  writers  on  navigation  have 
proposed  to  apply  a  conjectural  correction  to  the  depar¬ 
ture  or  difference  of  longitude.  Thus,  it  the  course  he 
near  the  meridian,  the  error  is  wholly  altrilnited  to  the 
distance, and  ihedeparliirc  is  to  be  increased  ordiminish- 
cd  accordingly;  if  near  the  parallel,  tlie  course  only  is 
supposed  to  be  erroneous;  ami  jf  the  course  is  towards 
the  middle  of  the  quadrant,  the  course  and  disiante  are 
both  assumed  wrong.  Tliis  last  correction  will,  accord¬ 
ing  to  different  authors,  place  the  ship  u|)on  oppositr 
sides  of  her  meridian  by  account.  As  these  corrections 
are,  therefore,  no  better  than  guessing,  they  should  he 
absolutely  rejected. 

If  the  latitudes  are  not  found  to  agree,  the  navigator 
onglit  to  examine  his  log-line  and  haif-minute-glass,  and 
correct  the  di.stance  acconllngly.  lie  is  then  to  con.'-i- 
der  if  the  variation  and  leeway  Iia\e  been  properly  as¬ 
certained  ;  if  not,  tlie  courses  are  again  to  be  corrected, 


713 


NAVIGATION, 


Practice. 


Ship's 

J^'urnal, 


and  no  other  alteration  whatever  Is  to  be  made  on  them. 
He  is  next  to  observe  If  the  ship’s  place  has  been  affect¬ 
ed  by  a  current  or  heave  of  the  sea,  and  to  allow  for 
tliem  according  to  the  best  of  his  judgment.  By  ap¬ 
plying  these  corrections,  the  latitudes  will  generally  be 
found  to  agree  tolerably  well  j  and  the  longitude  is  not, 
to  receive  any  farther  alteration. 

It  will  be  proper,  however,  for  the  navigator  to  de¬ 
termine  the  longitude  of  the  ship  from  observation  as 
often  as  possible  ;  and  the  reckoning  is  be  carried  for¬ 
ward  in  the  usual  manner  from  the  last  good  observa¬ 
tion  j  yet  it  will  perhaps  be  very  satisfactory  to  keep  a 
separate  account  of  the  longitude  by  dead  reckoning. 

General  Rules  for  working  a  Daifs  JF ork. 

Correct  the  several  courses  for  variation  and  leeway  j 
place  them,  and  the  corresponding  distances,  in  a  table 
prepared  for  that  purpose.  From  whence,  by  Traverse 
Sailing,  find  the  difterence  of  latitude  and  departure 
made  good  j  hence  the  corresponding  course  and  dis¬ 
tance,  and  the  ship’s  present  latitude,  will  be  known. 

Find  the  middle  latitude  at  the  top  or  bottom  of  the 
Traverse  Table,  and  the  distance,  answering  to  the  de- 
partui’e  found  in  a  latitude  column,  will  be  the  differ¬ 
ence  of  longitude  :  Or,  the  departure  answering  to  the 
course  made  good,  and  the  meridional  difi’erence  of  la¬ 


titude  in  a  latitude  column,  is  the  difference  of  longi¬ 
tude.  The  sum,  or  difference  of  which,  and  the  longi¬ 
tude  left,  according  as  they  are  of  the  same  or  of  a  con--^ 
trary  name,  will  be  the  ship’s  present  longitude  of  the 
same  name  with  the  greater. 

Compute  the  difl'erence  of  latitude  between  the  ship 
and  the  intended  port,  or  any  other  place  w  hose  bearing 
and  distance  may  be  required  :  find  also  the  meridional 
difference  of  latitude  and  the  difference  of  longitude. 
Now^  the  course  answering  the  meridional  difi'ercnce  of 
latitude  found  in  a  latitude  column,  and  the  difference 
of  longitude  iu  a  departure  column,  will  be  the  bearing 
of  the  place,  and  the  distance  answ  ering  to  the  dlft’er- 
ence  of  latitude  will  be  the  distance  of  the  ship  from 
the  proposed  place.  If  these  numbers  exceed  the  limits 
of  the  Table,  it  will  be  necessary  to  take  aliquot  parts 
of  them  ;  and  the  distance  is  to  be  multiplied  by  the 
number  by  whicli  the  difference  of  latitude  is  divided. 

It  will  sometimes  be  necessary  to  keep  an  account  of 
the  meridian  distance,  especially  in  the  Baltic  or  Medi¬ 
terranean  trade,  where  charts  are  used  in  which  the  lon¬ 
gitude  is  not  marked.  The  meridian  distance  on  the 
first  day  is  that  day’s  departure  j  and  any  other  day  it 
is  equal  to  the  sum  or  difference  of  the  preceding  day’s 
meridian  distance  and  the  day’s  departure,  according  as 
they  are  of  the  same  or  of  a  contrary  denomination. 
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Ship’s  A  Journal  of  a  Voyage  from  London  to  Funchal  in  Madeira,  in  his  Majesty’s  Ship  the 
1  Resolution,  A - M -  Commander,  anno  1793. 


Days  of  month. 

Winds. 

Remarks  on  board  his  Majesty’s  ship  Resolution,  1793. 

Sept.  28. 

sw 

Strong  gales  and  heavy  rain.  At  3  P.  M.  sent  down  topgallant  yards  j  at  11 
A.  M.  the  pilot  came  on  btfard. 

0  Sept.  29. 

sw 

Moderate  and  cloudy,  with  rain.  At  10  A.  M.  cast  loose  from  the  sheer  hulk  at 
Deptford  ;  got  up  topgallant  yards,  and  made  sail  down  the  river.  At  noon  running 
through  Blackwall  reach. 

3)  Sept.  30. 

sw 

V  arlable. 

The  first  part  moderate,  the  latter  squally,  with  rain.  At  half  past  one  an¬ 
chored  at  the  Galleons,  and  moored  ship  with  near  a  whole  cable  each  way  in 

5  fathoms,  a  quarter  of  a  mile  off  shore.  At  3  A.  AI.  strong  gales :  got  down 
topgallant  yards.  A.  M.  the  people  employed  working  up  junk.  Bent  the  sheet 
cable. 

$  Octob.  I. 

SSW 

SW 

Fresh  gales  and  squally.  P.M.  received  the  remainder  of  the  boatswain’s  and 
carpenter’s  stores  on  board.  The  clerk  of  the  cheque  mustered  the  ship’s  com¬ 
pany. 

5  Octob.  2. 

Variable. 

NiE 

Variable  weather  with  rain.  At  noon  weiglied  and  made  sail  •,  at  5  anchored  in 
Long-reach  in  8  fathoms.  Received  the  powder  on  board.  At  6  A.  M.  weighed 
and  got  down  the  river.  At  10  A.  M.  past  the  Nore :  brought  too  and  hoisted  in 
the  boats  :  double  reefed  the  topsails,  and  made  sail  for  the  Downs.  At  noon  run-  . 
ning  for  the  flats  of  Margate. 

%  Octob.  3. 

NiE 

N 

First  part  stormy  weather  ;  latter  moderate  and  clear.  At  4  P.  M.  got  through 
Margate  Roads.  At  5  run  through  the  Downs  ;  and  at  6  anchored  in  Dover  Road, 
in  10  fathoms  muddy  ground.  Dover  Castle  bore  north,  and  the  South  Foreland 
NEiE^E  off  shore  miles.  Discharged  the  pilot.  Employed  making  points,  &c. 

for  the  sails.  Scaled  the  guns. 

?  Octob.  4. 

N 

NNE 

Moderate  and  fair.  Employed  working  up  junk.  Received  from  Deal  a  cutter 
of  1 7  feet,  with  materials.  A.  M.  strong  gales  and  squallv,  with  rain  ;  got  down 
topgallant  vards. 

Hours. 

Kn. 

Fa. 

Courses. 

Winds. 

Remarks,  Tj  Octob.  5.  1793- 

I 

NNE 

Fresh  gales  with  rain. 

2 

Hove  short. 

3 

Weighed  and  made  sail. 

4 

4 

wsw 

5 

6 

6 

7 

. 

7 

8 

7 

7 

Shortened  sail. — Dungcncss  light  NE^E. 

9 

6 

4 

WiN 

NE 

10 

6 

1 1 

6 

12 

6 

Fresh  breezes  and  cloudy. 

I 

6 

2 

6 

3 

6 

4 

6 

Ditto  weather. 

5 

6 

6 

6 

Got  up  topgallant  yards. 

7 

6 

Set  studding  sails. 

8 

7 

Ditto  weather. 

9 

7 

5 

i 

10 

7 

5 

1 

1 1 

7 

6 

1 

I  2 

8 

St  Alban’s  Head  N^E.  | 

4X 
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Kn. 

Fa. 

Courses. 

Winds. 

Eemarks,  0  October  6.  1793. 

I 

8 

W^N 

NE 

A  fresh  steady  gale. 

\ 

2 

8 

3 

8 

4 

8 

Do.  weather. 

5 

8 

Spoke  the  Ranger  of  London,  from  Carolina. 

!  ^ 

8 

Took  in  studding  sails. 

7 

8 

V 

8 

8 

Do.  weather. 

9 

8 

10 

8 

II 

8 

Eddistone  light  NiW. 

12 

8 

Do.  weather. 

I 

8 

Eddistone  light  NE. 

2 

7 

5 

3 

7 

5 

4 

7 

Do.  weather. 

5 

7 

■\ViS 

6 

7 

Set  lower  studding  sails. 

7 

7 

4 

^  8 

7 

6 

Fresh  breeze  and  clear  weather. 

9 

7 

3 

10 

7 

5 

11 

7 

2 

12 

7 

Do.  weather. 

N.  Latitude  by 

V\ .  Lon.  by 

Course. 

Dist. 

D.L. 

Dep, 

Acc. 

Obs. 

D.  Long. 

Acc. 

Obs. 

W.  Yar. 

S.  52°i 

W. 

93 

57 

74 

0 

49°  9' 

1 14'W 

6°  18' 

2-;-  pts. 
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TT  14*  laiiu  in  bigiii  tins  any  at  noon,  and  trom  tJie  course  and  distance  run  since  the  last  bearing  of  the 

^  distone  hght  was  taken,  it  is  not  to  be  supposed  that  any  part  of  England  will  be  seen,  the  departure  is  there- 
ore  ta  'en  from  the  Eddistone  ,  and  the  distance  of  the  ship  from  that  place  is  found  by  resolving  an  oblique-angled 
p  ane  triangle,  m  which  all  the  angles  are  given,  and  one  side,  namely,  the  distance  run  ( i6  miles)  between  the 
observations.  Hence  the  distance  of  the  Eddistone  at  the  time  tlie  la.st  hearing  of  the  light  was  taken  will  be 
ouni  eqiia  to  1 8  miles  ;  and  as  the  bearing  of  the  Eddistone  from  the  ship  at  that  lime  was  NE,  the  ship’s  bear- 

variation  2j  points  W,  being  allowed  to  the  left  of  SW,  gives 
*  .  ^  true  course.  The  other  courses  are  in  like  manner  to  he  corrected,  and  inserted  in  the  following 

tabl^  together  with  their  respective  distances,  beginning  at  lo  o’clock  A.  j\I.  the  time  when  the  last  bearing  of 

e  IS  one  was  taken.  Ihe  difference  of  latitude,  departure,  course,  and  distance  made  good,  are  to  be  found 
by  Ira  verse  Sailing.  ° 


Courses. 

Dist. 

Dlff.  of  Lat. 

Departure. 

N. 

S. 

E. 

W. 

W^Si-S 

SW|W 

S  52i°W 
Latitude 

18 

22 

58 

93 

of  Eddj 

17.0 

5-3 

34-6 

6.J 

21.3 

46.6 

stone 

56'9=57m. 

-  58  8Is 

74.0 

Latitude  by  account  -  49  1 1 N. 

Sum  -  _  .  .  99  19 

Middle  latitude  -  -  49  40 

Now  to  middle  latitude  as  a  course,  and  the  depar¬ 
ture  74'^‘  S'  latitude  column,  the  difl’erence  of  long. 

^  i°54'W. 

4  24  W. 


in  a  distance  column  is  114 
Longitude  of  Eddistone 


Longitude  in  by  account  .•  618  W. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 
I  2 


Kn. 


6 

6 

6 

5 

5 

5 

5 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 

3 

3 

3 

3 

3 

3 

2 


Fa. 


Course. 


S.  38°  W. 


Dist 


99 
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A  Journal  from  Ens;land  foivards  Madeira. 


Courses. 


wsw 


SWiW 


sw 


Winds. 


NE 


N 


NW 


Var. 


D.L 


78 


Dep. 


92 


N.  Latitude  by 


Remarks,  5  October  7.  1793. 


Fresh  breezes. 

Sounded  62  j  line  sand. 

Moderate  and  cloudy. 

Unbent  the  cables,  and  coiled  them. 
Took  in  studding  sails. 

Do.  weather. 


Do.  weather. 

Light  breeze. 
A  sail  S^E. 
Hazy  weather. 

Do.  weather. 


Acc. 


47°  51' 


Obs. 


D.  Long. 


93  W. 


W.  Long,  by 


Acc.  Obs. 


7° 


M' .  \  ar. 

by  acc. 


24-  pts. 


Porto  Sancto’s 


Bearing. 


S  23°4W. 


Distance 


974  m. 


The  courses  being  corrected  for  variation,  and  the  distances  summed  up,  the  work  will  be  as  under. 


Courses. 

Dist. 

Dili',  of  Lat. 

Departure. 

N. 

S.  ' 

E. 

W. 

SW4S 

77 

57-0 

51-7 

SSM'^W 

12 

10.3 

6.2 

SiW|W 

II 

10.4 

3-7 

S  38°  Vi 

99 

77-7 

61.6 

1°  8' 

Yesterday’s  lat.  by  obser.  =49  9  N 

Latitude  by  account  =47  5^  N 
Sum  -  -  -  97  o 

Middle  latitude  -  48  30 

To -middle  latitude  484°,  and  departure  61.6  in  a 
latitude  column,  the  corresponding  dilference  of  longi¬ 
tude  in  a  distance  column  is  93'  =  i" 

Yesterday’s  longitude  -  9 

Longitude  in  by  account 


■°33'W.- 

18  W. 

w. 


7  .0 


It  is  now  necessary  to  find  the  bearing  and  distance  of  the  intended  port,  namely,  Funchal  ;  but  as  tliat  place 
is  on  the  opposite  side  of  the  island  with  respect  to  the  ship,  it  is  therefore  more  proper  to  find  tlie  bearing  of  the  cast 
or  west  end  of  Madeira  ;  the  e.a.st  end  is,  however,  preferable.  But  as  the  small  island  of  Porto  Sancto  lies  a  little  to 
the  NE  of  the  east  end  of  Madeira,  it  therefore  seems  more  eligible  to  find  the  bearing  and  distance  of  that  island. 

To  find  the  bearing  and  distance  of  Porto  Sancto. 

Latitude  of  ship  47“  51'N.  Mer.  parts  3278 

Lat.  of  Porto  Sancto  32  58  N.  Mer.  parts  2097 

M.  D.  Lat. 


Longitude  of  ship  7°  ?i'W. 


Dilference  of  latitude  14  53  =  893. 


Ijon.  of  Porto  Sancto  16 
Difference  of  long. 


W, 


It  81  Difference  of  long.  8  34=514. 

'I’he  eourse  ansn^ering  to  the  meridional  difference  of  latitude  and  difference  of  longitude  is  about  23°4,  and  the 
distance  corresponding  to  the  difference  of  latitude  is  974  miles.  Now  as  Porto  Sancto  lies  to  the  soutlrward  and 
westwanl  of  the  ship,  the  course  is  therefore  S  23°!  W  :  and  the  variation,  because  W,  being  allowed  to  the  right 
hand,  gives  SWJ  W  nearly,  the  boaring  per  compass  j  and  which  is  the  course  that  ought  to  be  steered. 
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1 
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2 
2 
2 
3 

3 
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5 
5 
5 
5 
5 


Fa. 


Courses. 


SW 


iShip’ 


s  head  to 
the  SW 


-j  Ship’s  head 
(.  from  SW  to  SSE 

i  wsw 


w 


WiN 


Winds. 


NW 

Variable. 


SZ»W 


SSW 


Remarks,  $  October  8.  1793. 


Course. 


S  61°  W 


Dist. 


D.L. 


25 


Hep. 


45 


N,  Latitude  by 


Acc. 


47°  28' 


Ohs. 


28' 


D.  Long. 


Little  wind  and  cloudy. 

Tried  the  current,  and  found  none. 
Calm. 

Calm  y  a  long  swell  from  the  SAV. 

Light  airs  and  hazy. 

Moderate  wind  and  cloudy. 

Set  top-gallant  sails. 


By  double  altitudes  of  the  sun,  the  latitude 
was  found  to  be  47®  28'  N. 

W.  Long,  by 


67'  AA^ 


Acc. 


8“  38' 


Obs. 


AV.  \"ar. 


2  points. 


Porto  Sancto’s 


Bearing. 


S  21°  AV 


Distance. 


932 


Journal. 


The  several  courses  corrected  will  be  as  under. 


Courses. 

Dist. 

Dlff.  of  Latlt. 

Departure. 

N. 

S. 

E. 

AV. 

SSAV 

3 

2.8 

1. 1 

SAV 

23 

9.2 

9.2 

AVSW 

22 

8.4 

20.3 

WiS4S 

15 

4.4 

14.4 

S6i°AV 

15 

24.8  = 

=  2C 

45-0 

-  j  - 

Yesterday’s  latitude  47  51 


Latitude  by  account  47  26 

Sum  -  .  _ 

Middle  latitude  -  47  39 

To  middle  latitude  37t°»  departure  43'  In  a 
latitude  column,  the  difference  of  longitude  in  a  di¬ 
stance  column  is  67'  —  1°  7'AV. 

Yesterday’s  longitude  751  AV. 


Longitude  in  by  account  8  58  W. 


,  .  To  find  the  bearing  and  distance  of  Porto  Sancto. 

Latitude  of  shrp  47O  Mer.  parts  3244  Longitude 

a  .  of  orto  Sancto  32  58  N.  Mer.  parts  2097  Longitude 


8®  58' W, 
16  25  AV. 


Difference  oflatl^de  14  30=870  M.  D.  lat.  1147  D.  longitude  7  27=447. 

SW  nearly.^  earing  0  Porto  Sancto  is  S  21° W,  and  distance  932  miles.  The  course  per  compass  is  therefore 
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A  Journal  from  Ihngland  towards  Madeira. 


Fi 


a. 


Course. 


W^N4N 


Dist 


43 


Courses. 


W^N 


SEiS 


up  SEiS  off  ESE 
up  WSW  off  AYNW 
WiW 

WNW 

W 


Winds. 


SW^S 


Remarks,  5  Uctober  9.  1793’ 


SW 


SWiS 


ssw 


D.L 


Dep. 


N.  Latitude  by 


Squally  with  rain. 

Handed  top-gallant  sails. 

In  first  reef  topsails. 

Hark  gloomy  weather.  Tacked  ship. 

In  2d  reef  topsails,  and  down  top-gallant  yards. 

Stormy  weather ",  in  fore  and  mizen  top-sails  and  3d 
reef  main  top-sail.  Handed  the  main  top-sail,  bent 
tbe  main  stay-sail,  and  brought  to  with  it  and  the 
mizen  •,  reefed  the  mainsail ;  at  10,  wore  and  lay  to 
under  the  mainsail,  got  down  top-gallant  masts  j  at 
12  set  the  foresail,  and  balanced  the  mizen. 

The  sea  stove  in  several  half  ports. 

The  swell  abates  a  little. 

The  swell  abates  fast. 

Up  top-gallant  masts. 

Set  the  top-sails. 

Clear  weather ;  good  observation. 


Acc. 


Obs. 


12  41  47°  40'  I  47°  39' 


D. 


Long. 


61' 


W.  Long,  by 


Acc. 


Obs. 


9°  59' 


W.  Y  ar. 


2  points 


Porto  Sancto’s 


Bearing.  Distance 


Ship’s 

Journal. 


There  is  no  leeway  allowed  until  two  o’clock  P.  M.  when  the  top-gallant  sails  are  taken  in  j  from  2  to  3  one 
point  is  allowed  5  from  3  to  6,  one  and  a  half  points  are  allowed  ;  from  6  to  8,  one  and  three-fourth  points  are 
allowed  ;  from  8  to  9,  three  points  j  from  9  to  10,  four  and  a  half  points  ;  from  10  to  i  2,  five  points;  from  12 
to  10  A.  M.  three  and  a  half  points ;  and  from  thence  to  noon  two  points  leeway  are  allowed.  Now  the  several 
courses  being  corrected  by  variation  and  leeway  will  be  as  under ;  but  as  the  corrected  courses  from  2  to  3  P.  M. 
and  from  10  to  12  A.  M.  are  the  same,  namely,  west this,  therefore,  is  inserted  in  the  table,  together  with  the 
sum  of  the  distances,  as  a  single  course  and  distance.  In  like  manner  the  courses  from  1 2  to  2,  and  from  5  to  8 
being  the  same,  are  inserted  as  a  single  course  and  distance. 


Courses. 

Dist. 

Dill,  of  Lat. 

Departure. 

N. 

S. 

E. 

W. 

W^S 

to 

2.0 

9.8 

W 

15-5 

15.5 

WiN 

5-4 

0-5 

5>4 

EiSiS 

10.6 

3-^ 

lO.I 

EASiS 

8 

1.9 

7.8 

E 

3 

3-0 

NE^E 

1 

0.6 

0.8 

NW/AV 

2 

1. 1 

^•7 

NW/AV^W 

17.2 

8.1 

15.2 

NWJW 

I 

7.0 

8.5 

WiNiN 

7-4 

2.1 

7-1 

19.4 

7.0 

21.7 

63.2 

7.0 

21.7 

WiNiN 

43 

12.4 

41.J 

Yest.  latitude  47 

28  N. 

Lat.  by  account  47 

40  N. 

To  middle  latitude  37®  34',  and  departure  41.5  the 

•difference  of  longitude 

is  61'= 

1°  I'W. 

Yesterday 

’s  longitude 

8  58  W 

• 

Longitude 

In  by  account 

• 
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Winds 
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5 

3 

W 

SSW 

2 

5 

7 

3 

6 

4 

6 

5 

6 

6 

6 

7 

5 

6 

8 

5 

4 

9 

5 

5 

10 

5 

2 

11 

5 

12 

5 
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5 

5 

2 

5 

3 

5 

4 

4 

5 

4 

WSW 

s 

6 

4 

7 

8 

4 

4 

3 

4 

SWiW 

SSE 

9 

4 

6 

10 

5 

3 

II 

5 

4 

SEiS 

12 

5 

Course. 


S  74°  W. 


Dist. 


io8 


D.L 


36 


Dep, 


104 


N.  Latitude  by 


Acc. 


47°  9' 


Obs. 


D.  Long, 


153' w. 


Remarks,  %  October  10.  1793. 


Fresh  gales  with  rain. 


Do.  weather. 

Out  3d  reef  topsails. 
Lost  a  log  and  tine. 

Do.  weather. 


Do.  weather. 


Moderate  and  cloudy,  out  all  reefs. 

Sprung  fore  topgallant  yard,  got  up  another. 

Do.  weather. 

A  sail  NE. 

Employed  working  up  junk. 

A  swell  from  the  NW,  which  by  estimation  has 
set  ship  7  miles  in  the  opposite  direction. 


W.  Long,  by 


Acc. 


12°  31' 


Obs. 


W.  Var. 


2  Points. 


Porto  Sancto’s 


Bearing. 


S  1 2°  w. 


Distance. 


870  m. 


’  Two  points  leeway  are  allowed  on  the  first  course,  one  on  the  second  j  and  as  the  ship  is  7  points  from  the 
wind  on  the  third  course,  there  is  no  leeway  allowed  on  it.  .  The  opposite  point  to  NW,  that  from  which  the 
swell  set,  with  the  variation  allowed  upon  it,  is  the  last  course  in  the  Traverse  Table. 


Courses. 

Dist. 

Dili’,  of  Lat. 

Departure. 

N. 

S. 

E. 

W. 

W 

SWiW 

SW6S 

ESE 

86.2 

12.3 

24.7 

7 

6.8 

20.5 

1-7 

6.5 

86.2 

10.2 

^3-7 

S  74  W 

Yesterday’ 

108 

s  latituc 

e  47 

30.0 

39 

6-5 

1 10. 1 

6.5 

Sum 
Middle  latitude 


103.6 


■47  9 
48 

47  24 

To  middle  latitude  47  24,  and  departure  103.6,  the 
difference  of  longitude  is  153'  “  2°  33^W. 

Yesterday’s  longitude  -  9  59 


12 


32  W. 


/ 


Latitude  of  ship 
Lat.  Port  Sancto 

Difference  of  latitude 


To  find  the  beaidng  and  distance  of  Porto  Sancto. 

47°  9'  Mer.  parts  -  3216  Longitude 

32  58  " 


Mer.  parts 


2097  Longitude 


1 2"  3  2' W 
16  25  W 


,  14  1 1=851' M.  D.  lat.  1119  D.  Longitude  3  53=233 

Hence  the  bearing  of  Porto  Sancto  is  S  12®  W,  and  distance  870  miles ;  the  course  per  coiupass  is  therefore 
about  SWiW. 
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Fa. 


Course. 


S  12°45'  ''V- 


Dist 


128 


Courses. 


SAViS 


Winds. 


ESE 


E 


ENE 


D.L 


125 


Remarks,  $  October  il.  1793. 


Moderate  wind  and  fair  weather. 

Shortened  sail  and  set  up  the  topmast  rigging. 

Do.  weather. 

Variation  per  amplitude  21°  W. 


A  fine  steady  breeze. 

By  an  observation  of  the  moon’s  distance  from 
06  Pegasi,  the  ship’s  longitude  at  half  past  8 
%vas  12°  28'  W» 

Clear  weather. 


Do.  weather. 

Set  studding  sails,  &c. 

One  sail  in  sight. 

Do.  weather,  good  observation. 


Dep 


28 


N.  Latitude  by 


Ace. 


A  r®  Af 

43  4 


Obs. 


44®  59' 


D.  Long. 


41°  W. 


W.  Long,  by 


Acc. 


13°  13' 


Obs. 


12“  59' 


W^.  Var. 
Observed, 


21' 


Porto  Sancto’s 


Bearing. 


S  12°  W 


Distance. 


737  miles. 


The  observed  variation  21°  being  allowed  to  the  left  of  SW/^S  gives  S  I2°  45'  AV,  the  corrected  course,  and 
the  distance  summed  up  is  127.9,  or  ^28  miles.  Hence  the  difference  of  latitude  is  124.8,  and  the  departure 
28.2.  The  latitude  by  account  is  therefore  45°  4'  N,  and  the  middle  latitude  46°  6',  to  which,  and  the  depar¬ 
ture  28.2  in  a  latitude  column,  the  difference  of  longitude  in  a  distance  column  is  41' W ;  which  being  added  to 
12°  32'  AV,  the  yesterday’s  longitude  gives  13°  13'  AA’,  the  longitude  in  by  account.  But  the  longitude  by  ob¬ 
servation- was  12°  28  AA  at  half  past  8  P,  M. ;  since  that  time  the  ship  has  run  96  miles  ;  hence  the  departure 
in  that  interval  is  21.2  m.  Now  half  the  difierence  of  latitude  47  ndded  to  44°  59*,  the  latitude  by  observa¬ 
tion  at  noon,  the  sum  45  4^  middle  latitude  with  which  and  the  departure  21.2,  the  difference  of  lon¬ 

gitude  is  found  to  be  31'  AA  j  which,  therefore,  added  to  12°  28^,  the  longitude  observed,  the  sum  is  12°  C9.  AA", 
the  longitude  by  observation  reduced  to  noon. 

To  find  the  bearing  and  distance  of  Porto  Sancto. 

Latiti^e  ship  -  -  44°  59^  N.  Mer.  parts  -  3028  Longltudo  -  12°  59' AV 

Lat.  Porto  Sancto  -  32  58  N.  Me^.  parts  -  2097  Longitude  -  16  25  AA'^ 

Difiirence  of  latitude  -  12  1  =  721  M.  D.  lat.  931  D.  Longitude  -  -  3  26=206' 

Hence  the  bearing  of  Porto  Sancto  is  S  12°  AV,  and  distance  737  miles.  The  course  to  be  steered  is  thcre- 
lore  b  33°  AV,  or  SAViS  nearly. 
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Hours. 

Kn. 

Fa. 

Course. 

Winds. 

Eemarks,  b  October  12.  1793. 

I 

8 

SW^S 

EiN 

Fresh  gales,  and  cloudy. 

2 

7 

5 

3 

4 

8 

8 

6 

- 

Do.  weather. 

5 

6 

8 

8 

4 

Hauled  down  studding  sails. 

7 

8 

7 

7 

5 

3 

Do.  weather. 

9 

7 

4 

■ 

10 

7 

2 

II 

7 

6 

12 

7 

5 

ENE 

A  steady  gale  and  fine  weather. 

I 

7 

2 

7 

5 

3 

4 

7 

7 

3 

Do.  weather. 

5 

7 

2 

6 

7 

7 

7 

4 

Out  studding  sails  alow  and  aloft. 

8 

8 

N'ariation  per  azimuth  20*^  14'  W. 

9 

8 

A  sail  In  the  SW  quarter. 

10 

8 

II 

7 

6 

Sailmaker  altering  a  lower  studding  sail. 

12 

8 

Fine  weather,  and  cloudy. 

Course. 

DIst. 

D.L. 

Dep. 

N.  Latitude  by 

D.  Long. 

W.  Long,  by 

W.  Var. 
Obs. 

Porto  Sancto’s 

Acc. 

Obs. 

Acc. 

Obs. 

Bearing. 

Distance. 

Si3'’3i'W. 

183 

1 78 

43 

42°  1' 

59'W. 

14°  12' 

13°  58' 

20°  14' 

S  12“  14' 

555 

Ship’s 

Journal. 


The  course  corrected  by  variation  is  S  23  31'W,  and  the  distance  run  is  183  miles  j  hence  the  difl’erence  of 
latitude  is  177.9,  departure  42.8. 

Yesterday’s  latitude  by  observation  44°  59'N.  Mer.  parts  -  -  3028 

Difference  of  latitude  -  2  58  S. 

Latitude  In  by  account  -  -  42  1 N.  IMer,  parts  -  -  2783 

Meridional  difference  of  latitude  .......  245 

Now  to  course  1^^°,  and  meridional  difference  of  latitude  245  In  a  latitude  column,  the  difference  of  longitude 
in  a  departure  column  is  59'W :  hence  the  longitudes  of  yesterday  by  account  and  obseiwatlon,  reduced  to  the 
noon  of  this  day,  will  be  14°  12'W  and  13°  58'  respectively. 


To  find  the  bearing  and  distance  of  Porto  Sancto, 

Latitude  ship  -  42®  I'N.  Mer.  parts  -  2783  Longitude  -  13®  58'W 

Lat.  Porto  Sancto  3258N.  Mer.  parts  -  2097  Longitude  -  16  25W 

Difference  of  latitude  9  3=543  M.  D.  latitude  686  D.  Longitude  2  27=147. 

The  meridional  difference  of  latitude  and  difference  of  longitude  will  be  found  to  agree  nearest  under  1 2,  the 
correct  bearing  of  Porto  Sancto  j  and  the  variation  being  allowed  to  the  right  hand  of  S  I2°W,  gives  S  32^° 
W,  the  bearing  per  compass  j  and  the  distance  answering  to  the  difference  of  latitude  543,  under  12  degrees,  is 
555  niiles. 
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SW^S 


Winds. 


ENE 


ESE 


Remarks,  0  October  13.  1793. 


A  steady  gale,  and  fine  weather. 

At  34  minutes  past  three,  the  distance  between  the 
nearest  limbs  of  the  sun  and  moon,  together  with 
the  altitude  of  each,  were  observed  j  from  whence 
the  ship’s  longitude  at  that  time  is  14°  i' W. 

Hauled  in  the  lower  studding-sails. 

At  p**  22',  by  an  observation  of  the  moon’s  distance 
from  *  Pegasi,  the  longitude  was  14®  2o' W. 

Fresh  gales,  and  clear. 


Do.  weather. 


Variation  per  amplitude  19°  51' 

Do.  per  azimuth  19°  28' W.  Set  studding-sails. 

Carried  away  a  fore-top-mast-studdlng-sall  boom,  got 
up  another. 

Fresh  gales.  Took  in  studding-sails. 


D.L. 


178 


Dep. 


45 


N.  Eatitude  by 


Acc. 


39°  3' 


Obs. 


D.  Long. 


591^ 


W.  Long,  by 


Acc.  Obs. 


‘5  II 


14°  52' 


W.  Var. 
by  Obs. 


It  pts. 


Porto  Sancto’s 


Bearing.  Distance 


The  mean  of  the  variation  is  about  points  W;  hence  the  course  corrected  is  SiW^^W  j  with  which  and  the 
distance  run  184  miles,  the  dift’erence  of  latitude  is  178.5,  and  the  departure  44.7. 

Yesterday’s  latitude  -  .  -  42°  I'N.  Mer.  parts  .  _  -  2783 

Difference  of  latitude  -  2  58  S. 


Latitude  in  by  account 


39  3N. 


Mer,  parts 


2549 


Meridional  difference  of  latitude  ......  .  234 

Now,  to  course  points,  and  meridional  dlfl'erence  of  latitude  234,  the  difference  of  longitude  is  about  59  m.; 
which,  added  to  the  yesterday’s  longitude  by  account  14*  I2'AV,  the  sum  15°  il'M  is  the  longitude  in  by  ac¬ 
count  at  noon.  The  longitudes  by  observation  are  reduced  to  noon  as  follow  : 

The  distance  run  between  noon  and  3^  34'  P.  M.  is  29  miles;  to  which,  and  the  course  points,  the  diQ’er- 
ence  of  latitude  is  -  -  28' 

Yesterday’s  latitude  at  noon  -  -  42*  I'N. 


Latitude  at  time  of  observation  -  -  41  33  N.  Mer.  parts  -  -  -  2746 

Latitude  at  noon  -  -  -  ,  -  39  3  Mer.  parts  -•  -  -  2549 

Meridional  difference  of  latitude  -  -  -  -  -  ~  -  -  197 

Then,  to  course  points,  and  meridional  difference  of  latitude  197  in  a  latitude  column,  the  difference  of 
longitude  in  a  departure  column  is  49' W;  which  added  to  14°  I'W,  the  longitude  by  observation,  the  sum 
14°  50' W  is  the  longitude  reduced  to  noon. 

Again,  the  distance  run  between  the  preceding  noon  and  p**  22' P.  ^1.  is  75  miles:  hence  the  corresponding 
difference  of  latitude  is  72.8,  or  73  miles  ;  the  ship’s  latitude  at  that  time  is  therefore  40®  48' N. 

I.atitudc  at  time  of  observation  -  40®  48'  N  Mer.  parts  ...  2686 

Latitude  at  noon  -  -  •  -  39  3  ^  Mer.  parts  -  -  2549 


Aferidional  difference  of  latitude  -  ...  -  .  - 

Now,  with  the  corrected  course,  and  meridional  difference  of  latitude,  the  difference  of  longitude  is  34'  W  ; 
which  adde<l  to  40®  2o' AV,  the  sum  is  14°  54' AA  ,  the  reduced  longitude.  The  mean  of  which  and  llie  Ibrnitr 
reducr  d  longitudi  is  14®  52'  AA',  the  correct  longitude. 

VoL.  XIV.  Part  11.  4Y 
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Courses. 


SWiS 


ssw 


SW3S 


sw 


wsw 


Winds. 


E6S 


Variable 


SEiS 


SSE 


S 


Remarks,  ])  October  14.  1793. 


Practice. 


Ship’s 

Journal. 


Fresh  gales  and  hazy,  single  reefed  topsails. 

Got  down  topgallant  yards. 

Do.  weather,  and  a  confused  swell  running. 


More  moderate. 


Do.  with  lightning  all  round  the  compass. 


Course. 


S  i6°W 


Dist 


116 


D.L. 


Ill 


Dep. 


32 


N.  Latitude  by 


Acc. 


37°  12' 


Obs. 


37 


D.  Long. 


41'  W. 


Squally,  with  rain. 


Moderate  weather;  out  reef,  and  up  top¬ 
gallant  yards. 

At  I  ih  10'  A.M.  the  latitude  front  double  alti¬ 
tudes  of  the  sun  was  37°  10'.  Clear  weather. 
^V.  Long,  by 


Acc.  Obs. 


15°  52^115°  33' 


W.  Var. 


li  pts. 


Porto  Sancto’s 


Bearing. 


S  io°W. 


Distance. 


254  m. 


As  the  the  ship  is  close  hauled-  from  2  o’clock  A.  M.  I5  points  leeway  are  allowed  upon  that  course  and  a  point 
on  the  two  following  courses. 


Courses. 

Dist. 

Diff  of  Lat. 

Departure. 

N. 

S. 

E. 

YV. 

S^W^YV 

30 

29.1 

7-3 

S^YY^ 

54 

53-9 

2.7 

SSYY'YV 

19 

16.8 

9.0 

SYV|S 

8-5 

6.8 

5-1 

SYVAYY^^YV 

9-5 

4.9 

8.1 

S  16°  YV 

1 16 

111.5= 

i°5i' 

32.2 

Y  esterday’s  latitude  39 

Latitude  in  by  account  37 


J2j 


M.  lat.  38°  7' 


To  middle  latitude  38®,  and  departure  32.2  in  a  la 
titude  column,  the  difference  of  longitude  in  a  distance, 
column  is  41'. 

Yesterday’s  Ion.  by  account  ij^ii'W.  byob.  I4°52'\V. 
^  ■  ’  41 W.  41 W. 

^5  33  W. 


Difference  of  longitude 
Longitude  in 


15  22 


The  latl^de  by  observation  at  iih  10'  A.  M.  is  37°  10',  and  from  that  time  till  noon  the  ship  has  run  about 
4  nil  es.  ence  t  e  corresponding  difference  of  latitude  is  two  miles,  which.subtracted  from  the  latitude  observed, 
gives  37°  8',  the  latitude  reduced  to  noon. 

To  find  the  bearing  and  distance  of  Porto  Sancto. 

37°  8'N.  .  aier.  parts.  2403  -  Longitude 

•32  58  N.  -  Mer.  parts.  2097  -  Longitude 

4  10=250 _  M.  D.  lat.  306  Diff.  longitude 


Latitude  of  ship 
Latitude  of  Port  Sancto. 
DiSerence  of  latitude 


15°  33'’^'''- 
16  2;AV. 


.L  1  •  f.  ^  J  300  JJin.  longitude  C2 

e  earing  oi  ort  Sancto  is  S  10°  YV,  or  SSYV^W  nearly,  per  compass,  and  the  distance  is  254  miles. 
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Courses. 


W5S 


WAN 


W 

WNW 

NWAW 


SAE 


Winds. 


SAW 


SWAS 


Variable. 


SWAW 


Course. 


Dist 


S.  68°  W. 


56 


D.L. 


21 


Dep, 


52 


N.  Latitude  by 


Remarks,  $  October  15.  1793. 


Moderate  and  clear  weather. 

Employed  working  points  and  rope-bands. 
Ditto  weather. 


Fine  clear  weather. 


Ditto  weather. 


Variation  per  mean  of  several  azimuths  18°  0'  W. 
Ditto  weather.  Tacked  ship.  ' 

Sail-makers  making  wind-sails. 

A  fine  steady  breeze.  Cloudy. 


Acc. 


36°  47' 


Obs. 


D.  Long. 


6  s'  W. 


W.  Long,  by 


Acc. 


Obs. 


16°  S7'  16°  38' 


W.  Var. 
by  Obs. 


18° 


Porto  Sancto’s 


Bearing.  Distance, 


S4E. 


229 


Half  a  point  of  leeway  is  allowed  on  each  course  •,  but  as  the  variation  is  expressed  in  degrees,  it  will  be  more 
convenient  and  accurate  to  reduce  the  several  courses  into  one,  leeway  only  being  allowed  upon  them.  The  course 
thus  found  is  then  to  be  corrected  for  variation,  with  which  and  the  distance  made  good  the  dllFerence  of  latitude 
and  departure  are  to  be  found. 


Diff.  of  Latitude. 

Departure. 

Courses. 

Dist. 

N. 

S 

E 

W 

W‘S 

18 

1.8 

17.9 

WANiN 

27 

7.8 

25.8 

W^N 

7 

0.7 

7.0 

NWAW^W 

2 

0.9 

1.8 

NW^W 

12 

7.6 

9-3 

SAEiE 

20 

19.1 

5-8 

17.0 

20.9 

5-8 

61.8 

S  86°  W. 

56 

17.0 

5.8 

3-9 

56.0 

Var,  18  W. 

Tr.  cour.  S68  W.  to  which  and  the  distance  56  m.  the  dlfl'erence 
of  latitude  is  21  m.  and  the  departure  ti*9  ni.  Hence  the  la¬ 
titude  in  at  noon  Is  36°  47'  W,  and  middle  latitude  36°  58',  to 
which  and  the  departure  51.9  in  a  latitude  column,  tlie  dilTcr- 
ence  of  longitude  in  distance  column  is  65°  W. 

Yesterday’s  long,  by  acc.  13®  52'W.  By  obs.  15 
Difierence  of  longitude  i  5  W.  i 


°33''V. 

5  W. 


Longitude  in 


•6  57 


16  38  W. 


Latitude  ship 
Lat.  of  Porto  Sancto 
Dist.  of  latitude 


To  find  the  bearing  and  distance  of  Porto  Sancto. 

,36“  47'N.  Mer.  parts  2376  Longitude 

32  58  N.  Mer.  parts  2097  Longitude 

M.  D.  Lat.  270  .Longitude 


3  49  =  229.  M.  IJ.  Ijat.  279 
Hence  the  course  is  SjE,  distance  229  miles  j  and  the  course  per  compass  is  SAW^W  nearly 

4  Y  3 


16°  38'W. 

16  25  w. 
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Fa. 


Courses. 


S^E 

S 


Sb\Y 


Winds. 


SWiW 

W 


NW 


SiW|W 


N 


NE^E 


Remarks,  §  October  i6.  1793. 


Fresh  gales. 

Do.  and  cloudy. 

A  steady  fresh  gale. 

Do.  weather. 

Do.  weather. 

Variation  per  amplitude  i-J  points  W. 

People  employed  occasionally. 

Do.  weather.  Observed  sun’s  meridian  altitude. 


K 

Course. 

Dist. 

D.L. 

Dep. 

S  8°E 

186 

185 

26 

N.  Latit.  by 


Acc. 


33°  42' 


Obs. 


33°  46' 


D.  Long. 


31'  E. 


W.  Long,  by 


Acc. 


16°  26' 


Obs. 


16°  7' 


W.  Var. 
Obs. 


li  pts. 


Poi’to  Sancto’s 


Bearing. 


S  17°  W. 


Distance. 


50  miles. 


Haifa  point  of  leeway  is  allowed  on  the  first  course  j  which,  and  the  others,  are  corrected  for  variation  as  usual 


Courses. 

Dist. 

Diff.  of  Lat. 

Departure. 

N. 

S. 

E. 

W. 

SE^S 

S^E^E. 

S|E 

S 

12.4 
43- 

65- 

68.5 

10,3 

41.2 

64.7 

68.5 

6.9 

12.5 

6.4 

S8°E 

18.6. 

00 

25.8 

Yesterday’s  latitude 
Latitude  by  account 
Sum 

Middle  latitude 


3°  5' 


36  47  N. 


33  42N. 

70  29 

,1.  .  .  *  35  15 

lo  middle  latitude  and  tbe  departure,  the  differ¬ 
ence  of  longitude  in  a  distance  column  Is  31'  E. 
Yesterday’s  long,  by  acc.  16°  57'W.  byobs.  16°  38'W. 
Difierence  of  long.  o  3 1  E.  -  o  3 1  E. 


Longitude  In 


16  26  W. 


16  7W. 


Latitude  of  ship 
Lat.  Port  Saucto 


To  find  the  bearing  and  distance  of  Porto  Sancto. 

33°  46'N.  "*  Mer.  parts  -  2155  Longitude 

-  32  58  N.  Mer.  parts  -  2097  Longitude 


Difference  of  latitude  48  _  Mer.  diff.  lat.  58  Diff.  long. 

Hence  the  bearing  of  Porto  Sancto  is  S  17°  W,  distance  50  miles. 


16®  7'W 
16  25  W 
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Course. 


SSW 

S 


SWAW 

SWAW 

SSW 


V  anous. 

NNW 

NW^N 


W^inds. 


NE^E 


flemarks,  ^  October  17.  1793. 


Moderate  wind  and  clear. 

Saw  the  island  of  Porto  Sancto,  SWiS. 

Hauled  up  to  round  the  east  end  of  Porto  Sancto. 
Bent  the  cables. 


Squally  weather. 
Port  Sancto  SW5S. 


Ditto  with  rain.  Porto  Sancto  NE. 
The  Deserters  SWhS. 


The  Deserters  WSW.  3  or  4  leagues. 

Hauled  up  round  the  east  end  of  tlie  Deserters. 
Violent  squalls  5  clewed  up  at  all  times. 

Kunning  into  Funchal  Roads. 

Anchored  in  Funchal  Roads,  with  the  best  bower 
in  30  fathoms  black  sand  and  mud.  Brazen  bead 
EhSiS,  Loo  Rock  NW,  the  Great  Church  NNE, 
and  the  southermost  Deserter  SE^-S  j  ofi'  shore  two- 
thirds  of  a  mile.  Saluted  the  fort  with  13  guns;  re¬ 
turned  by  ditto.  Found  here  his  majesty’s  ship  Ve¬ 
nus,  and  7  English  merchants. 


This  journal  is  performed  by  inspection  agreeable  to 
tbe  precepts  given.  Other  methods  might  have  been 
used  for  the  same  purpose  ;  for  which  the  two  instru¬ 
ments  already  described  and  explained  seem  well  adap¬ 
ted.  We  cannot,  Iiowever,  omit  recommending  tlie 
sliding  gunter,  which  will  be  found  very  expeditious, 
not  only  in  performing  a  day’s  work,  but  also  in  re¬ 
solving  most  other  nautical  problems.  See  S'LiDiych- 
Gunter. 

It  will  be  found  very  satisfactory  to  lay  down  the 
ship’s  place  on  a  chart  at  the  noon  of  each  day,  and 
her  situation  with  respect  to  the  place  bound  to,  and 
the  nearest  land,  will  be  obvious.  The  bearing  and  di¬ 
stance  of  the  Intended  or  anv  other  port,  and  other  re¬ 
quisites,  may  be  easily  found  by  the  chart  as  already 
explained  ;  and  indeed,  every  day’s  work  may  be  per¬ 
formed  on  the  chart ;  and  thus  the  use  of  tables  super¬ 
seded. 

EXPLANATION  of  the  TABLES. 

Table  I.  To  reduce  points  of  the  conijuiss  to  degrees^ 
and  conversely. 

The  two  first  and  two  last  columns  of  this  table  con¬ 
tain  tlie  several  points  and  quarter-points  of  the  com- 
pas'' ;  the  third  column  contains  the  corresponding  num¬ 
ber  of  points  and  quarters  ;  and  the  fourth,  the  degrees 
&c.  answering  thereto.  The  manner  of  using  this  table 
IS  obvious. 


Table  II.  The  miles  and  parts  of  a  mile  in  a  degree 
of  longitude  at  every  degree  of  latitude. 

The  first  column  contains  degrees  of  latitude,  and 
the  second  the  corresponding  miles  in  a  degree  of  lon¬ 
gitude  j  the  other  columns  are  a  continuation  of  the 
first  and  second.  If  the  given  latitude  consists  of  de¬ 
grees  and  minutes,  a  proportional  part  of  the  dilfer- 
cnce  between  the  miles  answering  to  the  given  and 
following  degrees  of  latitude  is  to  be  subtracted  from 
the  miles  answering  to  the  given  degree. 

Example.  Required  the  number  of  miles  in  a  degree 
of  longitude.  In  latitude  57°  9'  ? 

The  difference  between  the  miles  answering  to  the 
latitudes  of  57°  and  58°  is  0.89. 

Then  as  60'  :  9'  ::  0.89  :  0.13 
Miles  answering  to  57°  32.68 
Milesanswering  to  57°9'  3  2.  ^  ^ 

This  table  may  be  used  in  Parallel  and  Middle  Lati¬ 
tude  Sailing. 

Table  III.  f)f  the  Surds  Seinidiarncter. 

This  table  contains  the  angle  subtended  by  the  sun’s- 
semidiameter  at  the  earth,  for  every  sixth  day  of  the 
year.  1  he  muntlis  and  days  are  contained  in  the  first 
column,  and  the  senjidiametcr  expressed  in  minutes  and 
seconds  in  the  second  column.  It  Is  useful  in  correct¬ 
ing  altitudes  of  the  sun’s  limb,  and  distances  between 
the  sun’s  limb  and  the  moou. 


4 


Table 


^25  N  A  V  I  G 

Explaaa-  Table  IV.  Of  the  Refraction  in  Altitude, 
tion  of  the  .  .  .  ■  i  j 

Tables.  The  refraction  is  necessary  tor  correcting  altitudes 

and  distances  observed  at  sea  ;  it  is  always  to  be  sub¬ 
tracted  from  the  observed  altitude,  or  added  to  the  ze¬ 
nith  distance.  This  table  is  adapted  to  a  mean  state  of 
the  atmosphere  in  Britain,  namely,  to  2.9.6  inches  of 
the  barometer,  and  50®  of  the  thermometer.  If  the 
height  of  the  mercury  in  these  instruments  be  different 
from  the  mean,  a  correction  is  necessary  to  reduce  the 
tabular’  to  the  true  refraction.  See  Refraction. 

Tables  V.  VI.  Of  the  Dip  of  the  Horizon. 

The  first  of  these  tables  contains  the  dip  answering  to 
a  free  or  unobstructed  horizon  j  and  the  numbers  there¬ 
in,  as  well  as  in  the  other  table,  are  to  be  subtracted 
from  the  observed  altitude  when  the  fore-observation  is 
used  ;  but  added,  in  the  back-observation. 

When  the  sun  is  over  the  land,  and  the  ship  nearer  it 
than  the  visible  horizon  when  unconfined ;  in  this  case, 
the  sun’s  limb  is  to  be  brought  in  contact  with  the  line 
of  separation  of  the  sea  and  land  ;  the  distance  of  that 
place  from  the  ship  is  to  be  found  by  estimation  or  other¬ 
wise  j  and  the  dip  answering  thereto,  and  the  height  of 
eye,  is  to  be  taken  from  Table  VI, 

Table  VII.  Of  the  Correction  to  he  applied  to  the  time 
of  high  water  at  full  and  change  of  the  moon,,  to  find 
the  time  of  high  water  on  any  other  day  of  the  moon. 

The  use  of  this  table  is  fully  explained  at  Section  II. 
Chap.  I.  Book  I.  of  this  article. 


A  T  I  O  N.  Practice. 

E.v.  II.  Required  the  sun’s  declination  August  20.  E.\plana. 
180c?  tion  of  the 

Tables. 

The  given  year  is  12  years  after  1793,  and  the  time  *  ■'— »  ■■  ' 
is  after  the  end  of  February  1800. 

Now,  Sun’s  dec.  August  19.  1793  -  12®  34^.6 

Equation  from  Table  X.  to  12  years  o  i  .9 

Sun’s  declination  August  20.  1805  "  1 2  32.7 

The  declination  in  Table  VIII.  is  adapted  to  the  me¬ 
ridian  of  Greenwich,  and  Table  IX.  is  intended  to  re¬ 
duce  it  to  any  other  meridian,  and  to  any  given  time 
of  the  day  under  that  meridian.  The  titles  at  the  top 
and  bottom  of  this  table  direct  when  the  reduction  is  to 
be  added  or  subtracted. 

Table  XI.  Ofi  the  Right  Ascensions  and  Declinations 
of  Fixed  Stars. 

This  table  contains  the  right  ascensions  and  declina- 
i;Ions  of  60  principal  fixed  stars,  adapted  to  the  beginning 
of  the  year  1793.  Columns  fourth  and  sixth  contain 
the  annual  variation  arising  from  the  precession  of  the 
equinoxes,  and  the  proJ)et’  motion  of  the  stars  j  which 
serves  to  reduce  the  place  of  a  star  to  a  period  a  few 
years  after  the  epoch  of  the  table  with  sufficient  accu¬ 
racy.  When  the  place  of  a  star  is  wanted,  after  the 
beginning  of  1793,  the  variation  in  right  ascension  is 
additive ;  and  that  in  declination  is  to  be  applied  ac¬ 
cording  to  its  sign.  The  contrary  rule  is  to  be  used 
when  the  given  time  is  before  1793. 


Tables  VIII.  IX.  X.  Ofi  the  Sung’s  Deelination,  &c. 

The  first  of  these  tables  contains  the  sun’s  declination, 
expressed  In  degrees,  minutes,  and  tenths  of  a  minute, 
for  four  successive  years,  namely,  1793,  1794,  I795> 
and  1796:  and  by  means  of  Table  X.  may  easily  be 
reduced  to  a  future  period  *,  observing  that,  after  the 
28th  of  February  1800,  the  declination  -answering  to 
the  day  preceding  that  given  is  to  be  taken. 

Ex.  I.  Required  the  sun’s  declination  May  i.  1816  ? 

'May  1 .  1 8 1 2  is  four  years  after  the  same  day  In  1 8 1 2. 

J  r®  H 

-j-o  0.6 


^5  7*3N 


»un’s  decimation  May  1.  1812 
Equation  from  Table  X. 

Sun’s  declination  May  1,  1799 


Example.  Required  the  right  ascension  and  declina¬ 
tion  of  Bellatrix,  May  i.  1798  ? 

Right  ascension  January  I.  1793  =  jh  14'  3" 

Variation  =  3'h2i  XiTJ*  =  +0  ^  ^7 


Right  Ascension,  May  i.  1798 
Declination 

Variation  =:  4"X5Ty. 


=:  5  14  20 

=  6®  8'  53"N 

=  -f-o  o  21 


Declination  May  i.  1798 


6  9  14  N 


The  various  other  tables  necessary  In  the  practice  of 
navigation  are  to  be  found  In  most  treatises  on  that 
subject.  Those  used  In  this  article  are  in  Mackay’s 
Treatises  on  the  Longitude  and  Navigation. 
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I'able  1.  To  reduce  Points  of  the  Compass  to  Degrees,  and  coiiverselij. 


Tablk  III.  Suii'sSemutia. 


North-east 

Quadrant. 

South-east 

Quadrant. 

Points. 

D.  M.  S. 

South-west 

Quadrant. 

North-west. 

Quadrant. 

North. 

N^E 

N4E 

N^E 

South. 

S|E 

S-E 

S^E 

0  0 

0  i 

0  i 

0  i 

000 

2  48  45 

5  37  30 

8  26  15 

South. 

S-J-W 

Sf-W 

S|W 

North. 

NiW 

NfW 

N^W 

NAE 

N^EJE 

N^E4E 

NAE^E 

SbE 

SbEiE 

SbEfE 

SiElE 

I  0 

I  i 
t  i 

I  z 

II  15  0 

14  3  45 

16  52  30 

19  41  15 

sm 

SiVV'W 

SAWiW 

SA\V|VV 

N/iW 

NAViW 

N^WiW 

NiW|W 

NNE 

NNF4E 

NNE4E 

NNE|E 

SSE 

SSEiE 

SSE^E 

SSE^E 

2  0 

2  i 

2  i 

2  i 

22  30  0 

25  18  45 
28  7  30 

33  56  15 

ssvv 

SSWtW 

SSWfW 

ssw^w 

NNW 

NNWJW 

NNWfW 

NNWiW 

NEiN 

NE^N 

NEiN 

NE-jN 

SEiS 

SF^S 

SEiS 

SE^S 

3  0 

3  i 

3  1- 

3  z 

33  45  0 

36  33  45 
39  22  30 

42  II  15 

sw^s 

SW|.S 

SWiS 

SWJS 

NWZ.N 

NW^N 

NW^N 

NW^jN 

NE 

NEiE 

NEiE 

NE^E 

SE 

SEJE 

SEiE 

SE^E 

4  0 

4  i 

4  f 

4  T 

45  0  0 

47  48  45 
53  37  33 
53  26  15 

SW 

sw^w 

SWiW 

sw^w 

NW 

NWiW 

NWJW 

NW^W 

NEAE 

NEAEiE 

NEiE^E 

NE^E|E 

SEAE 

SEAF-iE 

SE^EfE 

SE^E|E 

5  0 

5  z 

5  t 

5  i 

56  15  0 

59  3  45 

61  C2  30 
64  41  15 

SWAW 

S^YAWi:^V 

SW^Wi^V 

NWiW 

NWiWjW 

NWAW4W 

NW^W|W 

ENE 

E6N^N 

E6N1N 

EiNiN 

ESE 

EZ.S|S 

E6SiS 

E^S|S 

6  0 

6  i 

6  i 

6  1 

67  30  0 

73  45 

73  7  33 

75  56  15 

AVSW 

WiS^S 

^^6SiS 

^ViS|S 

WNW 
\^  AN^N 
W/.N4N 
WAN  4N 

EAN 

E4N 

EjN 

EjN 

East. 

EiS 

E^S 

EiS 

F4S 

East. 

7*  0 

7  i 

7  V 

7  I 

8  0 

78  45  c 
81  33  45 

84  22  30 

87  15 

90  0  0 

W’bS 

W|S 

A\l-s 

W^S 

West. 

WAN 

W’N 

W^N 

W4N 

West. 

Table  IL  The  Miics  and  Parts  of  a  Mi/e  in  a  Degree  of  Longitude  at  cvci'y 

Degree  of  Latitude, 


D.E. 

Mihrs. 

D.L. 

Miles. 

D.L. 

Miles. 

D.L. 

Miles. 

D.L 

1  Miles. 

D.L 

Miles. 

I 

59-99 

16 

57-67 

31 

51-43 

46 

41.68 

61 

29.09 

76 

14.51 

2 

59-97 

17 

57-36 

32 

50.88 

47 

40.92 

62 

28.17 

77 

'3-53 

3 

59-92 

18 

57.06 

33 

50.32 

48 

40. 1 5 

63 

27.24 

78 

1 2.48 

4 

59-86 

19 

56-73 

34 

49-74 

49 

39-36 

64 

26.30 

79 

11.45 

5 

59-77 

20 

56-38 

35 

49.15 

50 

38.57 

65 

25-36 

80 

10.42 

6 

59-67 

21 

56.01 

36 

48.54 

51 

37-76 

66 

24.41 

81 

9-38 

7 

59-56 

22 

55-63 

37 

47  92 

52 

36-94 

67 

23-45 

82 

8-35 

8 

59-44 

23 

55-23 

38 

47.28 

53 

36.11 

68 

22  48 

83 

732 

9 

59.26 

24 

54.81 

39 

46.62 

54 

35-26 

69 

21.50 

84 

6.28 

10 

59.08 

25 

54-38 

40 

45-95 

55 

4  -4« 

70 

20.52 

85 

5-23 

1 1 

?8.89 

26 

53-93 

4» 

45.28 

56 

33*55 

7» 

19.54 

86 

4.18 

12 

58.68 

27 

53-46 

42 

44-95 

57 

32.68 

72 

18.54 

87 

3- '4 

'3 

58.46 

28 

52-97 

43 

43.88 

58 

31  79 

73 

’7-54 

88 

2.09 

•4 

58.22 

29 

52-47 

44 

43.16 

59 

30.90 

74 

'6.531 

89 

1.05 

15 

57-951 

33 

5 '  -96 

4  5 

42.43 

60 

30.00 

15.52! 

90 

c.oo 

s 

c 


o 


o 

C/3 


o 

w 


u 

o 


£ 

o 

u 


a 

fi 


rt 

3 


1 

7 

13 

19 

25 


7 

13 

19 

25 


7 

'3 

19 

25 


I 

7 

13 

»9 

25 


I 

7 

>3 

19 


Sun’s 

Semidiam. 


1 

16 

16 

1*^ 

17 

16 

'5 

3 

13 

1 6 

'4 

'9 

16 

'3 

25 

16 

1 2 

I 

16 

10 

7 

16 

9 

'3 

16 

7 

'9 

16 

6 

25 

16 

4 

1 

16 

2 

7 

16 

I 

El 

'3 

'5 

59 

<5 

'9 

'5 

57 

25 

'5 

56 

1 

'5 

54 

1  t-. 

7 

15 

53 

13 

'5 

52 

'9 

'5 

51 

25 

'5 

50 

I 

15 

49 

V 

7 

I5 

48 

'3 

'5 

47 

'9 

15 

47 

25 

'5 

47 

1 

'5 

47 

7 

'5 

47 

>•. 

'3 

15 

47 

'9 

15 

48 

25 

15 

48 

1 

'5 

49 

(A 

7 

'5 

50 

3 

to 

3 

<1 

'3 

'9 

'5 

15 

5' 

52 

25 

'5 

53 

15  55 
15  56 

15  58 

>5  59 

16  1 


16 

16 

16 

16 

16 


3 

4 
6 
8 
9 


16  II 
16 

j6  14 
16  15 

16  16 


16  17 

16  18 

16  18 

16  19 

16  19 
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Table  IV. 


App 

Alt, 

Refrac.  I 

D.  M. 

M.-S.  ' 

0  0 

33  3 

0  5 

32  10 

0  10 

31  22 

0  15 

33  35 

0  20 

29  50 

0  23 

29  6 

0  30 

28  22 

0  35 

27  41 

0  40 

27  3 

0  45 

26  20 

1 

0  50 

25  42 

3  55 

25  5 

I  0 

24  49 

I  5 

23  54 

I  10 

23  20  ! 

I  15 

22  47 

I  20 

22  15 

I  25 

21  44 

I  30 

21  15 

I  35 

20  46 

I  40. 

20  18 

I  45 

‘9  51 

I  53 

19  25 

:  I  55 

19  c 

;  2  0 

18  35 

1  2  5 

18  II 

i  2  30 

17  48 

1  2  15 

17  26 

1  2  20 

17  4 

2  25 

16  44 

2  30 

16  24 

2  35 

16  4 

2  40 

15  45 

2  45 

15  27 

2  50 

15  9 

2  55 

14  52 

3  0 

14  36 

3  5 

14  20 

i  3  10 

14  4 

1  3  15 

13  49 

1  3  20 

13  34 

i  3  25 

13  20 

1  3  33 

13  6 

1  3  43 

12  40 

1  3  50 

12  15 

i  4  3 

II  51 

;  4  10 

1 1  29 

4  20 

II  8 

4  33 

10  48 

4  43 

10  29 

.  4  53 

10  II 

5  3 

9  54 

5  13 

9  38 

-  5  20 

9  23 

5  33 

9  8 

5  43 

8  54 

5  53 

8  41 

6  0 

8  28 

6  10 

8  15 

6  20 

8  3 

App. 

AlL 


D.  M. 


3= 

40 

5^ 

c 

IC 

20 

33 

4c 

53 

o 


Refrac. 


M.  S. 


8  10 
8  20 

8  30 

8  40 

8  50 

9  o 
9  10 
9  20 

9  33 
9  40 


9  50 
10  c 
10  15 

10  30 

10  45 

I  I  o 

11  15 

I  I  30 

II  45 
12  c 


7  51 
7  43 
7 
7 
7 
7 
6 
6 
6 
6 


0 

20 
1 1 
2 

53 

45 

37 

29 


22 

15 

8 

I 

55 

48 

42 

36 

31 

2," 


5  20 

5  15 


/ 

c 

53 

47 

43 

34 

29 

23 


12  2 

12  40 

13  c 
13  20 

13  43 

14  3 

14  2 

14  40 

15  3 

15  33 

16  O 

16  30 

17  C 

17  33 

1 8  o 

18  30 

19  c 

19  30 

20  o 
20  30 


16 

9 

3 

57 

51 


3  45 
3  43 
3  35 
3  33 
3  24 


3 

3 

3 

2 

2 

2 

2 

2 

2 

2 


17 

10 

4 

59 

54 

49 

44 

39 

35 

31 


21  o 

21  33 

22  0 

23  .0 

24  o 

25  o 

26  o 

27  o 

28  o 

29  3 


40 

41 

42 

43 

44 

45 

46 

47 

48 

49 


53 

51 

52 

53 

54 

55 

56 

57 

58 

59 


60 

6t 

62 

63 

64 

65 

66 

67 

68 
69 


27 

24 

20 

14 

7 

2 

56 

51 

47 

42  li 


73 

71 

72 

73 

74 

75 

76 

77 

78 

79 


80 

81 

82 

83 

84 

85 

86 

87 

88 
80 


Table  V, 

Dip  of  the  Horixon. 


lApp. 

1  Ait. 

Refrac. 

i  iieight 
of  e}  e. 

Dip  ol 
Horizon. 

Height 
of  eye. 

Dip  of 

Horizon. 

Height 

of  eve. 

Dip  .jf 

Horizon. 

Height 

of  eye. 

Dip  of 
Horizon 

1  D. 

M. 

s. 

Feet. 

M.  S. 

Feet. 

M.  S. 

1  Feet. 

M.  0. 

Feet. 

M.  S. 

33 

I 

38 

I 

3  57 

1 1 

3  10 

i  21 

4  22 

35 

5  39 

tji 

I 

35 

2 

I  21 

12 

3  18 

1  22 

4  28 

40 

6  2 

'32 

I 

31 

3 

I  39 

13 

3  26 

23 

4  34 

45 

6  24 

!  33 

I 

28 

4 

14 

3  34 

24 

4  43 

50 

6  44 

34 

I 

24 

5 

2  8 

15 

3  42 

25 

4  46 

55 

7  4 

35 

I 

21 

6 

16 

3  49 

26 

4  52 

6c 

7  23 

36 

I 

18 

7 

2  31 

17 

3  56 

27 

4  58 

70 

7  59 

37 

I 

16 

1  ^ 

2  42 

18 

4  3 

28 

5  3 

80 

8  32 

38 

I 

13 

2  52  i 

19 

4  10 

29 

5  9 

90 

9  3 

39 

I 

1C 

1  10 

3  I  ^ 

20 

4  i6  1 

33 

5  I-r 

3  00 

9  33 

8! 

5 

3 

I 

59 


I 
I 
I 

1 
o 

3  57 
0  55 
3  53 
3  51 
0  49 


o  48 
o  46 
0  44 
0  43 
o  41 
o  40 

38 
37 
35 
34 


Table  \l. 

Dip  (f  the  Sea  at  df-r;;!  distances  from  the  Observer. 


0  3.-S 

o  32 


33 

29 

28 

26 

25 


Table  VH. 

The  Correction  to  he  applied  to  the  time  of  Hi^h-U'ater  at  Full 
and  Change  of  the  Moon,  to  find  the  time  rf  High-tvatcr  on  any 
other  day. 


Dl.st.of  liiiul 

in  sea  miles. 

Brigll 

()>'  i!ie 

eve  3 

;>ve  th 

e  sea  in  feet. 

5 

JO 

1  f 

20 

s 

33 

35 

40 

iJip. 

jDip. 

Dp. 

Dip. 

Dip. 

Dip. 

JJip. 

Dip. 

M. 

M  ; 

:t. 

A! 

V. 

M. 

0  ^ 

1 1 

22 

34 

45 

56 

68 

79 

90 

0  F 

6 

1 1 

17 

22 

28 

34 

39 

45 

0  X 

4 

8 

1 2 

15 

19 

23 

27 

30 

I  0 

4 

6 

9 

12 

15 

17 

20 

23 

1  1 

5 

7 

9 

12 

14 

16 

19 

I  X 

3 

4 

6 

8 

10 

1 1 

14 

15 

2  0 

2 

3 

5 

6 

8 

10 

II 

1 2 

2  i 

2 

3 

5 

6 

7 

8 

9 

lo- 

3  0 

2 

3 

4 

5 

6 

7 

8 

8 

3  F 

2 

3 

4 

5 

6 

6 

7 

7 

4  0 

ey 

0 

4 

4 

5 

6 

7 

/ 

5  0 

2 

'y 

0 

4 

4 

5 

5 

6 

6 

6  0 

2 

3 

4 

4 

5 

5 

6 

6 

0 

0 

23 

22 

Iiilcrval 

of 

Time. 

After  Xew 

or 

Full  Moon. 

Before 

I  St  or  d 
D.uartir. 

After 

1st  or  3d 
Quarter. 

Before  New 

or 

Full  Moon 

0 

21 

A  Iditivc. 

Additive. 

Additive. 

Suht  raetive 

19 

18 

D. 

ii. 

H. 

M. 

I!.  VI 

II.  Vl. 

J1 

M 

0 

17 

0 

0 

0 

0 

5  6 

5  6 

0 

0 

0 

16 

0 

6 

0 

8 

4  51 

5  22 

0 

9 

0 

I  c 

I 

1 2 

c 

17 

4  37 

5  40 

0 

18 

0 

14 

0 

18 

0 

26 

4  23 

6  c 

0 

27 

0 

13 

1 

0 

0 

36 

4  9 

6  20 

0 

37 

0 

1 2 

1 

6 

0 

45 

3  56 

39 

0 

47 

0 

I  I 

I 

1 2 

0 

54 

3  44 

■  6  58 

0 

57 

0 

10 

I 

18 

I 

2 

3  32 

7  18 

I 

7 

0 

9 

2 

0 

1 

1 1 

3  21 

7  37 

1 

17 

0 

8 

2 

6 

I 

19 

3  II 

7  56 

1 

28 

0 

7 

2 

12 

I 

28 

3  I 

8  14 

I 

39 

0 

6 

2 

18 

I 

37 

2  50 

8  31 

I 

51 

0 

5 

3 

0 

46 

2  40 

1 

1 

1  Tj- 

|00 

l_ 

2 

4 

0 

4 

3 

6 

54 

2  30 

9  2 

2 

16 

0 

3 

3 

1 2 

!  2 

0 

2  21 

9  17 

2 

29 

0 

2 

3 

18 

1  2 

12 

2  12 

9  31 

2 

44 

0 

1 

1  4 

0 

1  2 

21 

2  3 

9  44 

2 

58 
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Table  VIll.  Sun's  Declination  jor  1809,  being  the  first  after  leap  year.  1 

Days 

January 

February. 

.\Iarch. 

A(ui  . 

.-.Jay 

June. 

July. 

Au^usi. 

Seplenilier. 

October. 

November 

Deceniijcr  j 

I 

23' 

'  i'6S 

17' 

7'5S 

7' 

’37'i« 

4"29'7N 

1 5°  2'oN 

22‘ 

2'5N 

23' 

8'8N 

1 8°  5'7N 

8‘ 

^  21'9N 

7'4^' 

14°  24'3  S 

2l‘ 

'48-78. 

2 

22 

56-4 

16 

SO-3 

7 

14-3 

4  32-8 

15  20.0 

22 

10.6 

23 

4-7 

17 

53-5 

8 

0.0 

3  33-7 

14  43-5 

21 

57-9 

3 

22 

50.8 

16 

32.8 

6 

51-4 

5  >3-8 

13  37-9 

22 

18.3 

23 

O.I 

17 

35-0 

7  38.1 

3  54-0 

15  2.4 

22 

6.6 

4 

22 

44-7 

16 

15.0 

6  28.4 

3  38-7 

13  33-4 

22 

25.6 

22 

55-2 

n 

19.2 

7 

16.0 

4  17-3 

15  21. 1 

22 

14.9 

5 

22 

38.2 

‘5 

59-9 

6 

1-5 

6  1.5 

16  12.7 

22 

32-4 

22 

49.9 

17 

3-2 

6  53-8 

4  43-4 

15  39-6 

22 

22.8 

6 

22 

31.2 

15  38-6 

5 

42.0 

6  24.2 

16  29.7 

22 

38-9 

22 

44.1 

16  46.8 

6 

31-4 

5  3-6 

15  57-7 

22 

3^’3 

7 

22 

23.8 

15 

19.9 

5 

18.8 

6  46.8 

1 6  46.5 

22 

45-0 

22 

38.0 

16 

30.2 

6 

9.0 

5  26.7 

16  15.7 

22 

37-3 

8 

22 

15*9 

15 

i.i 

4 

35-4 

7  9-3 

•7  2.9 

22 

50.7 

22 

31-5 

16 

13-3 

5  46-4 

5  49*7 

16  33-3 

22 

43-9 

9 

22 

7.6 

14  41.9 

4 

32.0 

7  31-7 

17  19.1 

22 

36.0 

22 

24.6 

15  56.2 

5  23.8 

6  12.6 

16  50.7 

22 

50.0 

10 

21 

589 

14 

22.6 

4 

8.6 

7  33-9 

17  33-0 

23 

0.9 

22 

17-3 

15  38.8 

5 

1.0 

6  35-4 

17  7.8 

22 

55-7 

11 

21 

49-7 

14 

2.9 

3 

45.0 

8  16.0 

17  50.6 

23 

5-3 

22 

9.6 

15 

21.2 

4  38.2 

6  58.2 

17  24.6 

23 

0.9 

1 2 

21 

40.1 

13 

43-1 

3 

21-5 

8  38.0 

18  5.9 

23 

9.4 

22 

1-5 

3-3 

4 

15-3 

7  20.9 

17  41.0 

23 

5-6 

*3 

21 

30.1 

'3 

23.0 

2 

57-9 

8  59.9 

18  20.9 

23 

23-1 

21 

53-0 

14 

45.1 

3 

52.3 

7  43-4 

17  57-2 

23 

1 0.0 

^4 

21 

19.7 

13 

2.7 

2 

34-2 

9  21.6 

18  35.6 

23  16.4 

21 

44.2 

14  26.7 

3 

29-3 

8  5-9 

18  13.1 

23 

13.8 

>5 

21 

8.9 

3 

42.3 

2 

10.6 

9  43  » 

18  50.0 

23 

19.2 

21 

3J-0 

8.1 

3 

6.2 

8  28.2 

18  28.6 

23 

17.2 

16 

20 

57-6 

12 

21.5 

1 

46.9 

10  4.5 

19  4.1 

23 

21.7 

21 

25-4 

13 

49-3 

2 

43-0 

8  53-4 

18  43.9 

23 

20.0 

17 

20 

46.0 

1 2 

0.6 

I 

23.2 

10  25.7 

19  17.9 

23 

23*7 

21 

15-5 

13 

3'=-3 

2 

19.8 

9  12.5 

18  58.7 

23 

22.5 

i3 

20 

33-9 

X  1 

39-6 

0 

59-5 

10  46.7 

‘9  31-3 

23 

253 

21 

5-3 

13 

1  I.O 

I 

36.6 

9  34-5 

19  13-3 

23 

24-5 

19 

2-^ 

21.5 

1 1 

18.3 

0 

35-7 

II  7.5 

19  44.4 

23 

26.5 

20 

54.6 

12 

51-5 

I 

33-3 

9  56.3 

19  27-5 

23 

26.0 

20 

2C 

8.7 

10 

1:6.9 

0 

12.0 

11  28.3 

19  57.1 

23 

27-3 

20 

43-6 

1 2 

3^-9 

1 

1 0.0 

10  18.0 

19  41-3 

23 

27.0 

2 

19 

55-5 

10 

35-2 

0 

11. 6N 

II  48.8 

20  9.5 

23 

27.7 

20 

32.3 

12 

12.0 

0 

46.6 

10  39-5 

19  54.8 

23  27.6 

22 

19  42.0 

10 

13-5 

0 

35-3 

1 2  9.0 

20  21.6 

23 

27.7 

20 

20.6 

II 

51-9 

0 

23.2 

1 1  0.9 

20  7.9 

23 

27.7 

23 

‘9 

28.0 

9 

ii-5 

0 

58.9 

12  29.1 

20  33.3 

23 

27.2 

20 

8.5 

1 1 

31-7 

0 

0.2  b 

II  20.0 

20  29.7 

23 

27-3 

24 

19  13.8 

9 

29-5 

1 

22.5 

12  49.0 

20  44.7 

23  26.3 

19 

56.2 

1 1 

”•3 

0 

23.6 

II  43.0 

20  33.0 

23 

26.4 

25 

18 

59-2 

9 

7-3 

I 

46.1 

13  8.7 

20  55.7 

23 

25.0 

■9 

43-5 

10 

50.7 

0 

47.0 

12  3.9 

20  43.0 

23 

25-2 

26 

18 

44.2 

8 

44.9 

2 

9-7 

13  28.2 

21  6.4 

23 

23-4 

19 

30-5 

10 

29.9 

I 

10.4 

12  24.6 

20  56.6 

23 

23-3 

27 

18  28.9 

8 

22.4 

2 

33-2 

13  47-4 

21  16.7 

23 

21.3 

19 

17.1 

10 

9.0 

I 

33-9 

12  45.0 

21  7.9 

23 

21.0 

28 

18 

13.2 

7  59-8 

2 

56.6 

14  6.4 

21  26.6 

23 

18.8 

19 

3-4 

9 

47-9 

1 

57-3 

13  5-3 

21  18.7 

23  18.3 

29 

17 

57-3 

3 

20.0 

14  25.2 

21  36.1 

23 

15-9 

18 

49-5 

9 

26.6 

2 

20.7 

13  25.4 

21  29.1 

23 

25-2 

30 

‘7 

41.0 

3 

43-3 

14  43-7 

21  43-3 

23 

12.5 

18 

35-2 

9 

5-2 

2 

44.0 

13  45-2 

21  39.1 

23 

22-5 

31 

17 

24.4 

4 

6.5 

|21  54.1 

(8 

20.6 

8  43.6 

I14  4.9 

23 

7-3 

Table  \  III.  2'he  Sun's  Declination  for 

1810,  bein 

g  the  second  after  leap  year. 

Days 

January. 

February. 

Marcli 

ApriJ. 

Mav. 

1  June. 

July. 

AugusL 

SepteiuhtT 

October. 

November. 

December. 

I 

23' 

2'7f>. 

17’ 

I  i'6S. 

f 

>42'7S. 

4°  24'oN 

H°37'3N 

2  2* 

^  o'jN 

23' 

>  9'7i\ 

18°  9'3N 

8°27'iN 

3°  i'8S. 

14“  I9'6S. 

21' 

46*48. 

2 

22 

57-7 

16 

54-5 

1 

19.6 

4  47-1 

13  13-6 

22 

8.6 

23 

i-7 

54-2 

8 

5-3 

3  25-1 

14  38.8 

21 

55-7 

3 

22 

52-1 

16 

37-0 

6 

57-0 

5  lO.I 

13  33  3 

22 

164 

23 

1-3 

17  38-7 

7 

43-4 

3  48-4 

14  57.8 

22 

4-5 

4 

22 

46.2 

16 

19-3 

6 

34-0 

3  33-‘ 

13  3>-i 

22 

23-7 

22 

56-4 

'7 

23.0 

7 

21.3 

4  “-7 

IJ  16.6 

22 

12.9 

5 

22 

39-7 

16 

*•3 

6 

10.9 

3  33-9 

16  8.5 

22 

33-7 

22 

51.2 

17 

7.0 

6 

59-1 

4  34-9 

15  35-1 

22 

20.9 

6 

22 

32-9 

15 

43-0 

5 

47-7 

6  18.7 

16  25.6 

22 

37-3 

22 

45-5 

16 

50.7 

6 

36.8 

4  58.0 

53-3 

32 

28.5 

7 

22 

25.6 

15 

24.4 

5 

24-5 

6  41.3 

16  42.4 

22 

43-5 

22 

39-5 

16 

34-2 

6 

14.4 

5  21. 1 

16  11.3 

22 

35-6 

8 

22 

17.8 

15 

5.6 

5 

I.I 

7  3-9 

16  58.9 

22 

49-3 

22 

33-0 

16 

17.4 

5 

51-9 

5  44-1 

16  29.0 

22 

42.3 

9 

22 

9.6 

14  46.5 

4 

37-7 

7  26.3 

17  15.2 

22 

54-7 

22 

26.7 

16 

0-3 

5 

29-3 

6  7.0 

16  46.5 

22 

48.5 

ro 

22 

I.O 

14 

27.2 

4 

14.2 

7  48.3 

17  3i-‘ 

22 

59-7 

22 

19.0 

'5 

43.0 

5 

6.6 

6  29.9 

17  3-6 

22 

54-3 

1  1 

21 

51-9 

‘4 

7-7 

3 

30-7 

8  10.7 

7  46.8 

23 

4-3 

22 

11.4 

25.4 

4 

43-8 

6  52.6 

17  20.4 

22 

59.6 

12 

21 

42.6 

*3 

47-9 

3 

27.2 

8  32-7 

18  2.2 

23 

8.4 

22 

3-5 

•5 

4-7 

4 

20.9 

7  15-3 

17  37-0 

23 

4-5 

13 

21 

32-5 

13 

27.9 

3 

3-6 

8  34-3 

18  17.3 

23 

12.2 

21 

55-1 

14 

49-5 

3  58-0 

7  37-9 

n  53-2 

23 

8.9 

M 

21 

22.2 

13 

7-7 

2 

40.0 

9  16.3 

18  32.0 

23 

15.6 

21 

46.4 

4 

31.2 

3 

35-0 

8  0.4 

1 8  9.2 

23 

12.9 

21 

”•5 

1 2 

47-2 

2 

16.3 

9  37-8 

18  46.5 

23 

18.5 

21 

37-3 

4 

12.7 

0 

11.9 

8  22.7 

18  24.8 

23 

16.4 

16 

21 

0-3 

1 2 

26.6 

1 

32.7 

9  39-2 

19  0.6 

23 

21. 1 

21 

27.8 

3 

53-9 

2 

48.8 

8  44-9 

18  40.1 

23 

19.4 

17 

20 

48.8 

1 2 

5-8 

I 

29.0 

10  20.4 

19  14.5 

23 

23.2 

21 

18.0 

3 

35-0 

2 

256 

9  7-3 

18  55.0 

23 

21.9 

18 

20 

36.9 

1 1 

44-7 

I 

3-3 

10  41.5 

19  28.0 

23 

24.9 

2  I 

7.8 

3 

13.8 

2 

2-3 

9  29.0 

19  9.7 

23 

24.0 

>9 

20 

24-5 

1 1 

23-5 

0 

41.6 

1 1  2.4 

19  41.1 

23 

26.2 

20 

57-3 

2 

56.3 

I 

39.1 

9  53-9 

19  24.0 

23 

25.6 

20 

20 

II. 8 

1 1 

2.1 

0 

18.0 

11  23.1 

.9  54.0 

23 

27.1 

20 

46-3 

2 

36-7 

I 

*.^7 

10  12.6 

ro  37-9 

23 

26.8 

21 

19  3S.7 

10 

40.6 

0 

3-7 

1 1  43.6 

20  6.4 

23  27.6 

20 

35-‘ 

2 

169 

0 

52-4 

■0  34-2  I 

19  51.5 

23 

27-5 

22 

*9  45-3 

10 

18.9 

0 

29-3 

1 2  4.0 

20  18.6 

23 

27.7 

20 

23-5 

2 

j6-9 

0 

29.0 

10  55.6  ! 

:o  4.7 

23 

27-7 

23 

>9 

3»-5 

9 

57-0 

0 

33-0 

12  24.1 

20  30.4 

23 

27-3 

20 

1 

36-7 

0 

56 

II  16.8  i 

23  17-5 

23 

27-4 

24 

‘9 

17-3 

9 

34-9 

I 

16.7 

1 2  44.0 

20  41.9 

23 

26.5 

'9 

59-3 

I 

16.3 

0 

1 7.8s. 

37  0  ! 

20  30  0 

23 

26.7 

25 

19 

2.8 

9 

1 2.8 

I 

40.2 

'3  3-7 

20  53.0 

23 

25.4 

19  46.6 

0 

55-7 

0 

4>-3 

1 1  j8.8  ! 

20  42.1 

23 

25-.V 

26 

18 

47-9 

8 

50.5 

2 

3-8 

13  23 -.3 

21  3-7 

23 

23.8 

'9 

33-7 

0 

3. "to 

1 

4-7 

12  19.5 

20  53.8 

23 

23.8 

27 

1 8 

32-5 

8 

28.0 

2 

27  3 

13  42.6 

21  14.1 

23 

21.8 

>9 

20.3 

0 

140 

I 

28.2 

I  2  40.0 

21  I.I 

23 

21 -.3 

28 

18 

17.1 

8 

5-4 

2 

30.7 

14  1.6 

21  24.1 

23 

19.4 

■9 

6.8 

9 

S3-'=> 

1 

ji.6 

13  0.4 

21  16.0 

23 

19.0 

29 

i8 

1.2 

3 

14.2 

14  20.5 

21  33.8 

23 

16.6 

1 3 

529 

9 

3‘-7 

2 

15.0 

*3  20.5 

21  26.6 

23 

15.9 

30 

>7 

45.0 

3 

37-3 

'4  391 

21  43.0 

23 

13-4 

18  38.7 

9 

•^3 

2 

384 

«3  30-4 

21  36.7 

23 

12.4 

31 

'7 

4 

0.7 

21  52.0  ' 

18 

24.1 

8  4«.8 

14  O.I 

I23 

S.4 

Vot.  XIV,  l^art  II,  ^  4  t  Tae5  , 


730 


Practice 


N  A  V  I  G  A  T  1  O  N. 


-  Table  VUi.  Sit/i's  declination  for  i8ii,  being  the  third  after  leap  i/tar. 


Days. 

Jaiiuaiy 

I<  eliruary 

*  March. 

April. 

May 

line. 

July, 

August. 

Septeniber 

October. ' 

N  oveniber. 

December. 

“7“ 

23“ 

3'9S. 

17“ 

i5'78- 

7“ 

48'2S. 

4° 

i8'4N 

r  aO 

14 

53'^!^’ 

21® 

58'5N 

23“ 

lo'bN 

x8° 

i2'8S. 

32'3y- 

2® 

56T8. 

h' 

CO 

21® 

44'cS. 

2 

22 

3^-9 

16 

58.6  . 

7 

25-4 

4 

41-5 

15 

"•3 

22 

6.7 

23 

6.7 

n 

57-8 

8 

10.6 

3 

19.4 

H 

34*1 

21 

53-4 

3 

22 

53-5 

16 

41-3 

7 

2.6 

5 

4.6 

15 

29.2 

22 

14.6 

23 

2-3 

17 

42.4 

7 

48.7 

3 

42.7 

14 

53-1 

22 

2-3 

4 

22 

47-7 

16 

23.6 

6 

39-6 

5 

27-5 

15 

46.9 

22 

22.0 

22 

57-6 

17 

26.8 

7 

26.6 

4 

5-9 

15 

11.9 

22 

10.9 

22 

41-3 

45 

5-7 

6 

16.5 

5 

50-4 

16 

4-3 

22 

29.1 

22 

52-4 

17 

10.9 

7 

4-5 

4 

29.2 

15 

30-5 

22 

18.9 

6 

22 

34-6 

15 

47-5 

5 

53-4 

6 

J3-I 

16 

21.4 

22 

35-8 

22 

46.9 

16 

54-7 

6 

42.2 

4 

52.3 

15 

48.8 

22 

26.6 

7 

22 

27.4 

15 

29.0 

5 

30.1 

6 

35.8 

16 

38-3 

22 

42.0 

22 

41.0 

16 

38.2 

6 

19.9 

5 

15-4 

16 

6.9 

22 

33-9 

8 

22 

19.7 

15 

10.3 

5 

6.8 

6 

58.3 

16 

54-9 

22 

47-9 

22 

34-6 

ib 

21.5 

5 

57-4 

5 

38-4 

16 

24.6 

22 

40.7 

9 

22 

11.6 

14 

51-3 

4 

43-5 

7 

20.7 

17 

II. 2 

22 

53-4 

22 

27.9 

16 

4-5 

5 

34-8 

6 

1-3 

16 

42.1 

22 

47.0 

10 

22 

3*1 

14 

32.0 

4 

20.4 

7 

43-0 

17 

27-3 

22 

58.5 

22 

20.8 

‘5 

47.2 

5 

12.1 

6 

24.2 

16 

59-3 

22 

52.9 

II 

2l‘ 

54- ^ 

»4 

12.5 

3 

56.5 

8 

5-2 

17 

43-0 

23 

3-2 

22 

13-3 

15 

29.7 

4 

49-3 

6 

47-0 

17 

16.3 

22 

58.3 

12 

21 

44.8 

^3 

52.8 

3 

33  0 

8 

27-3 

‘7 

58-4 

23 

7-4 

22 

5-4 

*5 

11.9 

4 

26.5 

7 

9-7 

17 

32-9 

23 

3-3 

13 

21 

35-0 

13 

32-9 

3 

9-5 

8 

49.2 

18 

13.6 

23 

”•3 

21 

57-2 

‘4 

53-9 

4 

3-5 

7 

32-3 

»7 

49-3 

23 

7.9 

H 

21 

24.8 

13 

12.7 

3 

45-9 

9 

10.9 

18 

28.5 

23 

14.8 

21 

48.5 

•4 

35-6 

3 

40.6 

7 

54-9 

18 

5-3 

23 

1 1.9 

15 

21 

14.1 

1 2 

52-3 

2 

22.2 

9 

32.5 

18 

43-0 

23 

17.9 

21 

39-5 

14 

17.2 

3 

J7-5 

8 

17-3 

18 

21.0 

23 

*5-5 

16 

21 

3-1 

12 

31-7 

I 

58.6 

9 

54.0 

18 

57-2 

23 

20.5 

21 

30.1 

^3 

58.5 

2 

54-3 

8 

39-5 

18 

36-4 

23 

18.7 

17 

20 

51-7 

12 

10.9 

I 

34-9 

10 

15-3 

19 

1 1.1 

23 

22.7 

21 

20.4 

13 

39-5 

2 

31.2 

9 

1.7 

18 

51-4 

23 

21.3 

18 

20 

39-9 

11 

49.9 

I 

11.2 

10 

36-4 

19 

24.7 

23 

24-5 

21 

10.3 

>3 

20.3 

2 

7-9 

9 

23-7 

‘9 

6.1 

23 

23-5 

19 

20 

27.9 

11 

28.8 

0 

47-5 

10 

57-3 

19 

37-9 

23 

25-9 

20 

59-8 

13 

I.O 

I 

44.0 

9 

45-6 

>9 

20.5 

23 

25-3 

20 

20 

15.0 

1 1 

7-4 

0 

23.8 

1 1 

18. 1 

19 

50-9 

23 

26.9 

20 

48.9 

1 2 

41.4 

1 

21.3 

10 

7-4 

19 

34-5 

23 

26.5 

21 

20 

0.0 

10 

45-9 

0 

0.0 

1 1 

38.7 

20 

3-5 

23 

27-5 

20 

37-8 

12 

21.6 

0 

57-9 

10 

29,0 

19 

48.2 

23 

27.4 

22 

19 

48.6 

10 

24.2 

0 

23. 6N 

1 1 

59-0 

20 

15-7 

23 

27.7 

20 

26.2 

12 

1.6 

0 

34-5 

10 

50-4 

20 

*•5 

23 

27.7 

23 

19 

34-9 

10 

2-3 

0 

47' 2 

12 

19-3 

20 

27.6 

23 

27.4 

20 

14.4 

1 1 

41-5 

0 

11.1 

1 1 

11.7 

20 

14.4 

23 

27-5 

24 

19 

20.8 

9 

40-3 

I 

10.9 

12 

39-3 

20 

39-2 

23 

26.8 

20 

2.2 

II 

21. 1 

0 

12.38. 

1 1 

32.8 

20 

27.1 

23 

26.9 

25 

19 

6-3 

9 

18.1 

I 

34-5 

12 

59-0 

30 

5^-4 

23 

25-7 

19 

49.6 

11 

0.6 

0 

35-7 

1 1 

53-8 

20 

39-2 

23 

25.8 

26 

18 

51-5 

8 

55.8 

2 

5S.0 

13 

18.6 

21 

1.2 

23 

24.2 

19 

36-7 

10 

39-9 

0 

59-1 

12 

14.5 

20 

51.0 

23 

24.2  . 

27 

18 

36-3 

8 

33-4 

2 

21.6 

13 

38.0 

21 

11.7 

23 

22.2 

19 

23-5 

10 

19.0 

1 

22.5 

1 2 

35-0 

21 

2.4 

23 

22.2 

28 

i8 

20.9 

8 

10.9 

2 

45-1 

•3 

57-r 

21 

21.8 

23 

20.0 

19 

lO.O 

9 

58.0 

1 

45*9 

12 

55-4 

21 

13-4 

23 

19.7 

29 

18 

5.0 

3 

8.5 

14 

16.0 

21 

31-5 

23 

>7-3 

18 

56.2 

9 

36.8 

2 

9-3 

'3 

15.6 

21 

24.0 

23 

16.7 

3a 

17 

48.9 

3 

31-9 

14 

34-7 

21 

40.9 

23 

14.2 

18 

42.0 

9 

15-5 

2 

32-7 

13 

55-5 

21 

39-2 

23 

13-3 

31 

‘7 

32-5 

3 

55.2 

21 

49.9 

18 

27.6 

8 

54-0 

23 

9.4 

2^ 

9.4 

Table  Vlll. 

Declination  fen'  1812 

being  leu^ 

Days. 

January, 

February.  | 

March. 

April. 

Alay 

June. 

July. 

August 

September. 

October. 

November. 

December. 

I 

23 

4'9S. 

if 

I9'8S. 

7 

31'oS. 

4° 

35'7N 

15° 

6'7N 

22° 

4.'6N 

23' 

7'6N 

18® 

i'5N 

8® 

ij'9N 

3 

>3'78. 

14 

29'3S, 

21® 

51'cS. 

2 

23 

0.0 

17 

2.8 

7 

8.2 

4 

58.8 

15 

24.7 

22 

12.5 

23 

3-3 

17 

46.2 

7 

54-0 

3 

37-0 

14 

48-5 

22 

O.I 

3 

22 

54-8 

16 

45-5 

6 

45-3 

5 

21.8 

15 

42.4 

22 

20.1 

22 

58.7 

17 

30.6 

7 

32.0 

4 

0‘3 

15 

7-4 

22 

8.7. 

4 

22 

49.0 

16 

27.9 

6 

22.2 

5 

44-7 

15 

59-9 

22 

27-3 

22 

53-6 

17 

14.7 

7 

9.9 

4 

23-5 

‘5 

26.0 

22 

17.0 

J 

22 

42.9 

16 

lO.I 

5 

59  I 

6 

7-5 

16 

17.1 

22 

34-0 

22 

48,2 

16 

58.6 

6 

47-7 

4 

46.7 

•5 

44.4 

22 

24.7 

0 

22 

36.2 

15 

51-9 

5 

'35-9 

6 

30.2 

16 

34-0 

22 

40.4 

22 

42.3 

16 

42.2 

6 

25*3 

5 

9.8 

16 

2.5 

22 

32.0 

7 

2.2 

29.1 

15 

33-5 

5 

12.6 

b 

52.8 

16 

50.8 

22 

46.4 

22 

36.1 

16 

25-5 

6 

2.8 

5 

32-9 

16 

20.3 

22 

39*0 

8 

22 

21.6 

•5 

14.8 

4 

49.2 

7 

15.2 

•7 

7.2 

22 

52.0 

22 

29-5 

16 

8.6 

5 

40-3 

,5 

55.8 

16 

37-9 

22 

45-4 

9 

22 

13.6 

14 

55-9 

4 

25.8 

7 

37-6 

17 

23-3 

22 

57-2 

22 

22.4 

15 

51-4 

5 

17.6 

6 

18.7 

16 

55-2 

22 

5>*4 

10 

22 

5.2 

‘4 

36-5 

4 

2-3 

7 

59-8 

17 

39-1 

23 

2.0 

22 

15.0 

>,5 

33-9 

4 

54*8 

6 

41*5 

«7 

12.2 

22 

57*0 

II 

21 

56.3 

14 

17-3 

3 

38.8 

8 

21.9 

17 

54-6 

23 

6-3 

22 

7-3 

15 

16.2 

4 

32.0 

7 

4-3 

‘7 

28.9 

23 

2.0 

12 

21 

47.0 

•3 

57-6 

3 

15.2 

8 

43-8 

18 

9.9 

23 

10.3 

21 

59-0 

14 

58.2 

4 

9.1 

7 

26.9 

17 

45-3 

23 

6.7 

^3 

2\ 

37-3 

‘3 

37-7 

2 

51.6 

9 

5-S 

18 

24.8 

23 

13-9 

21 

50-5 

14 

40.0 

3 

46-1 

7 

49.4 

18 

1.4 

23 

10.9 

14 

2J 

27.2 

13 

17-5 

2 

27.9 

9 

27-3 

t8 

39-4 

23 

17.0 

21 

41.6 

14 

21.6 

3 

23.0 

8 

II. 8 

18 

17.2 

23 

14.6 

15 

■r  /C 

21 

16.7 

12 

57-2 

2 

4-3 

9 

48.8 

18 

53-7 

23 

19.7 

21 

32-3 

H 

2.9 

2 

59-9 

8 

34-i 

18 

32.6 

23 

17.8 

I  0 

21 

5-7 

12 

36.7 

I 

40.6 

10 

10. 1 

19 

7-7 

23 

22.1 

21 

22.7 

»3 

44.0 

2 

36.8 

8 

56-3 

18 

47-7 

23 

20.6 

*7 

T  0 

2u 

54-4 

12 

15-9 

I 

16.9 

10 

31-3 

19 

21.3 

23 

24.0 

21 

12.6 

13 

25.0 

2 

13.6 

9 

18.4 

‘9 

2-5 

23 

23.0 

I  0 

20 

42.6 

I  I 

55-0 

0 

53-2 

10 

52.2 

>9 

34-7 

23 

26.5 

21 

2-3 

13 

5-7 

1 

50-3 

9 

40-3 

19 

17.0 

23 

24.8 

20 

30.5 

1  1 

33-8 

0 

29-5 

II 

13.0 

19 

47-7 

23 

26.6 

20 

51.5 

12 

46.2 

I 

27.0 

10 

2.0 

19 

31.0 

23' 

26.2 

20 

20 

18  0 

1  T 

12.5 

0 

5-8 

IT 

33-6 

20 

0-3 

23 

27-3 

20 

40.4 

12 

26.4 

I 

3-7 

10 

23-7 

19 

44.8 

23 

27.1 

21 

20 

5-0 

1-  T  0 

10 

51.0 

0 

17.9N 

1 1 

54.0 

20 

12.7 

23 

27.6 

20 

29.0 

1 2 

6-5 

0 

40-3 

10 

45-1 

19 

58  2 

23 

27*5 

‘9 

51.8 

10 

29.4 

0 

41-5 

12 

14-3 

20 

24.6 

23 

27.4 

20 

17.2 

1 1 

46.4 

0 

16.9 

1 1 

6.4 

20 

1 1.2 

23 

27*5 

23 

19 

38.2 

10 

7.6 

I 

5-2 

12 

34  3 

20 

36-3 

23 

26.9 

20 

5'i 

1 1 

26.1 

0 

6. 5 

II 

27.6 

20 

23-9 

23 

■27.0 

24 

19 

•  .i 

^  0 

9 

45-6 

I 

28.8 

12 

54*2 

20 

47-5 

23 

25-9 

19 

52.7 

1 1 

5-7 

0 

29.9 

1 1 

48.6 

20 

36.1 

23 

26.0 

25 

^9 

18 

9.8 

9 

23-5 

I 

52-3 

13 

13.8 

20 

58-4 

23 

24-5 

19 

39-9 

10 

45-0 

0 

53-3 

1 2 

9.4 

20 

48.0 

23 

24.5 

1 8 

55-0 

9 

1-3 

2 

15.8 

13 

33-2 

21 

9.0 

23 

22.7 

i9 

26.8 

10 

24.2 

I 

16.7 

1 2 

30.0 

20 

59-5 

23 

22.6 

27 

28 

18 

8 

Q 

38-9 

2 

39-3 

13 

52.3 

21 

19.2 

23 

20.5 

19 

J3-3 

10 

3-2 

I 

40.1 

12 

50-4 

21 

10.6 

23 

20.3 

18 

G 

-  e-  0 

3 

2.7 

'4 

“•3 

21 

29.0 

23 

17.9 

18 

59-6 

9 

42.0 

2 

3-5 

13 

10.6 

21 

21.4 

23 

17.4 

29 

7 

53-8 

3 

20.1 

30.0 

21 

38.5 

23 

14.8 

18 

45-5 

9 

20.7 

2 

26.9 

13 

30.6 

21 

31-7 

23 

14.0 

'  7 

'2*9 

3 

494 

'4 

48.5 

21 

47.6 

23 

11.4 

18 

3'-i 

8 

59-3 

2 

50-3 

13 

50-4 

21 

41.6 

23 

10.3 

.3  I 

36.5 

4 

1 2.6 

21 

56.3 

18 

16.4 

8 

37-7 

14 

le.o 

23 

6.0 

Tabl^ 


Practice,  NAVIGATION. 


Table  IX.  'I'o  reduce  the  Suii’.t  Declination  to  any  other  Meridian,  and  to  any  given  'l^me  under  that  Meridian. _ j 
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3*1 

3-7 

4.2 

4-7 

5-3 

5.8 

6-3 

6.8 

7-3 

7-9 

8.4 

8.9 

9-3 

30 

“12 

•-  28 

S  »3 

0.5 

1. 1 

1.6 

2.1 

2.7 

3-2 

3.« 

4-3 

4.8 

5-4 

5-9 

6.5 

7.0 

7-3 

8.1 

8.6 

9.1 

9-7 

28 

^  M 

-I26 

0.5 

1. 1 

1.6 

2.2 

2.7 

3-3 

3-« 

4.4 

4.9 

5-5 

6.0 

6.6 

7-2 

•i* 

/•/ 

8.2 

8.8 

9-3 

9.9 

— ■  26 

16 

5  24 

17 

0.6 

1. 1 

1-7 

2.2 

2.8 

3-4 

3-9 

4-5 

5.0 

5-6 

6.2 

6.7 

7-3 

7-9 

8.4 

9.0 

9.6 

10.1 

1 8 

21 

20 

0.6 

1. 1 

1-7 

2-3 

2.9 

3-5 

4.0 

4.6 

c.2 

.5-8 

6-3 

6.9 

/•.I 

8.1 

8.7 

9.2 

9.8 

10.4 

^  21 

21 

.  18 

1 

23 

0.6 

1.2 

J.8 

2.4 

3*0 

3-5 

4.1 

4-7 

5-3 

5-9 

6-5 

7-‘ 

7-7 

8-3 

8.9 

9.3 

lO.O 

10.6 

^  18 

-24 

J  *5 

26 

0.6 

1.2 

1.8 

2.4 

3-0 

3-6 

4.2 

4.8 

J-4 

6.0 

6.6 

7.2 

7-9 

8.? 

9.1 

9-7 

10.3 

10.9 

i»3 

3  27 

2  12 

J 

0.6 

1.2 

1.8 

2.5 

3-i 

3-7 

4-3 

4.9 

5-5 

6.2 

6.8 

7-4 

8.0 

8.6 

9.2 

9.8 

*0.5 

I  l.I 

<12 

0  9 

4 

0.6 

1.2 

1.9 

2-5 

3;J 

3-7 

4.4 

5.0 

5-6 

6-3 

6.9 

7-5 

8.1 

8.8 

9.4 

10.0 

10.6 

'1-3 

9 

'  2 

0 

7 

0.6 

1-3 

1.9 

2-5 

3-2 

3-a 

4.4 

5-1 

.5-7 

6-3 

7.0 

7.6 

8.2 

8.9 

9-3 

I  O.I 

10.8 

11.4 

6 

> 

3 

10 

0.6 

1-3 

1.9 

2.6 

3-2 

3-» 

4-5 

5-1 

5-8 

64 

7.0 

7-7 

8-3 

9.0 

9.6 

10.3 

10.9 

"•3 

3 

8 

-2  30 

.  >3 

0.6 

1-3 

1.9 

2.6 

3-2 

3-9 

4-5 

5-2 

5.8 

6.5 

7-1 

7-7 

8.4 

9.0 

9-7 

10.3 

1 1 .0 

1 1.6 

-•  3* 

5  27 

■S  16 

0.7 

*•3 

1.9 

2.6 

3-2 

3-9 

4-5 

5-2 

5.8 

6-5 

7-« 

7.8 

8.4 

9.1 

9.7 

10.4 

1 1.0 
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1  M 

£■24 
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2.0 

2.6 
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4-5 
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6-5 

7.2 

7.8 

8.3 

9.1 

9.8 

10.4 

I  l.I 
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~  2.1; 

£•17 

“  21 

2  22 

0.7 

1-3 

2.0 

2.6 

3-3 

J-9 

4.6 

5-2 
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6-5 
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8.3 

Q.I 
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oH 

i»4 
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3  T 

4'’0 
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NAVIGATION. 


Practice, 


Table  X.  Change  of  Sun's  Dec. 
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A  190 
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8  !  12 


o' — I 
o 


25 


^  17 
J 

^  25 


.20 

•30 

.40 
.4  o 


.6 


g  ^3 
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I  o 
7  *2 
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100 
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70 
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I  o 
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I  o 
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Table  XI.  The  Right  Ascensions  and  Declinations  of  the  Principal  fxed  Stars, 

adapted  to  the  beginning  of  the  Year  1810. 

Names  of  Stars. 

Mag. 

Right  Ascen. 
in  Time. 

Ann. 

Var. 

Declination. 

Ann. 

Var. 

-6  y  Tegasi 

2 

0 

3 

57" 

3"  .p6 

14 

°  7 

35"N 

+  20".0 

.9  /S  Ceti 

2 

0 

34 

2 

3  -01 

19 

3 

36  S 

— 19  .8 

.2  Alrucabah,  pole  star 

2-3 

0 

54 

15 

12  .42 

88 

J7 

41  N 

4*19  .6 

.4  Mirach 

2 

0 

59 

7 

3  *31 

34 

36 

45  N 

+  19  .4 

.7  Achernar 

•I 

1 

30 

38 

2  .25 

58 

11 

19  S 

—18  .5 

.0  Almaach 

2 

X 

52 

16 

3  -62 

41 

24 

47  N 

-f-17  .7 

2  Alenkar 

2 

I 

52 

2P 

3  •” 

3 

20 

27  N 

+14  -7 

Algol 

Var 

2 

56 

0 

3  -85 

43 

12 

53  N 

+  14  -5 

J  Algenib 

1 

3 

10 

49 

4  .21 

49 

9 

31  N 

+  J3  *6 

6  Aldebaran 

2 

4 

25 

I 

3  -42 

16 

9 

6  N 

+  8  .2, 

7  Capella 

I 

5 

2 

40 

4  -41 

45 

47 

41  N 

+  J  -I 

7  Rigel 

I 

5 

5 

19 

2  .87 

8 

-25 

48  S 

-4-8 

8  ^  Tauri 

2 

5 

H 

17 

3  -78 

28 

26 

10  N 

4*  4  *1 

8  BelJatrix 

2 

5 

H 

57 

3  -21 

'  6 

10 

I  N 

-f-  4  .0 

8  S  Orionis 

2 

5 

22 

20 

3  -37 

0 

26 

53  S 

—  3-4 

8  e  Unoms 

2 

5 

26 

35 

3  -04 

I 

*9 

57  S 

—  3  -o 

^  Orionis 

2 

5 

31 

II 

3  *03 

2 

3 

,  8  S 

—  2  .6 

6  «  Columbm 

2 

5 

32 

45 

2  .17 

34 

10 

54  8 

—  2  .4 

^  Betelguese 

I 

5 

44 

53 

3  -24 

7 

21 

40  N 

4-  *  .4 

^  /S  Catiis  JVlajoris 

2-3 

6 

»4 

22 

2  .65 

^7 

52 

16  S 

4-  I  .2 

3  Canopus 

X 

6 

19 

43 

I  -33 

5* 

35 

44  S 

4-  I  •7} 

I  Sirius 

I 

6 

36 

46 

2  .65 

15 

27 

48  S 

4-4-3 

9  ^  Canis  Majoris 

2 

7 

0, 

40 

2  .44 

,  26 

6 

0  S 

4-5-2 

5 1  Castor 

1.2 

7 

22 

27 

3  *85' 

32 

17 

33  N 

—  6  .9 

^  Procyon 

1.2 

7 

29. 

2P 

3  '*14 

■  i 

42 

56  N 

—  7-5 

d  Pollux 

2-3 

7 

32 

48. 

3  .-69 

28 

27 

.28  N 

—  7-9 

J  ^  Navis 

2 

7 

56 

44 

2  .11 

39 

28 

20  S 

4-9-7 

y  Navis 

2 

8 

3 

41  . 

I  .85 

46 

.46 

39  8 

4-*o  -3 

Acubens 

3 

8. 

48. 

4 

3  *30 

•  12 

35 

19  N 

—^3-  4 

fi  Navis 

I 

-  9 

1 1 

6 

0  -75 

68 

56 

13  s 

+  14  .8 

Alpliard 

2 

9 

14 

2  -93 

H 

/ 

■53 

25  s 

4->5  -2 

Regulus 

1 

9 

58  ' 

14 

3  -20 

12 

53 

29  N 

— 17  .2 

«  Navis 

2 

,  IP 

37 

43 

2  .30 

58 

,41 

,20  S 

4-18  .7 

.  /G  Ursae  Majoris 

2 

IP 

50 

»7 

3  •7« 

57 

23 

53  N 

— 19  .1 

Dubhe 

2 

10 

51 

54 

3  -85 

62 

46 

43  N 

— 19  .1 

/8  Leonis 

2 

1 1 

39 

21 

3  -36 

15 

37 

,9  N 

—19  .9 

y  Ursce  Majoris 

2 

1 1 

47 

45 

3  -22 

54 

44 

7  N 

—  2P  .p 

as  Crucis 

I 

12 

16 

9 

3  -24 

62  . 

2 

46  s 

-f20  .0 

y  Crucis 

2 

12 

20 

42 

3  -24 

52 

.  2 

42  S 

-j-2P  Q 

Crucis 

2 

12 

36 

44.. 

3  -41 

58 

38 

55  S 

-)-i9  .8 

Aliath 

2 

1 2 

45 

36 

2  .67 

57 

10 

48  N 

—19  .7 

Spica  Virginis 

I 

13 

15 

1 1 

3  -13 

10 

9 

54  S 

4-19  .p 

^  Crsse  Majoris 

2 

13 

16 

23 

2  *43 

55 

54 

8  N 

— 19  .0 

Benetnach 

2 

13 

40 

4  • 

2  .40 

53 

15 

58  N 

—18  .2 

/3  Centauri 

1.2 

^3 

53 

32 

4  .11 

59 

26 

51  S 

4-17  -8 

Arcturus 

I 

6 

59 

2  .72 

20 

IP 

34  N 

-19  .1 

ct  Centauri 

I 

14 

27 

16 

4  -45 

60 

3 

17  S 

-|-i6  .1 

Alpliacca 

2 

15 

26 

38 

2  -53 

27 

21 

44  N 

-12  .5 

/3  Scorpii 

2 

15 

54 

26 

3  -47 

10 

j6 

29  S 

+  10  .5 

Antares 

I 

16 

*7 

45 

3  -64 

25 

59 

49  8 

4-  8  .7 

Ras.  Algetlii 

2 

^7 

5 

59 

2  -73 

14 

'36 

■57  N 

-  4  -8 

Ras.  Alliague 

2 

17 

26 

7 

2  .77 

12 

42 

37  N 

-  3  -0 

Vega 

I 

18 

30 

30 

2  .02 

38 

36 

35  N 

4-  2  .6 

Altair 

1.2 

19 

41 

33 

2  .92 

8 

22 

13  N 

4-  8  .5 

Deneb 

2 

20 

34 

56 

2  ^33 

44 

36 

13  N 

f  12  5 

Gruis 

2 

21 

56 

II 

3  -85 

48 

I 

?8  S  - 

-17  .1 

Fomalhaut 

1 

22 

47 

6 

3  -33  , 

33 

48 

148 

—  19  .0 . 

Scheat 

2 

22 

54 

34  . 

2  .87 

27 

3 

7  N 

fi9  .2 

Mai’kab 

2 

22 

55 

17 

2  .96 

27 

3 

7  N 

f  19  -2 

ct  Andromedse 

2 

23 

58. 

34 

3  -07  1 

28 

2 

31  N 

f  20  .0 
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Naviga-  Njf'iGAT/O^f  the  Ancients.  See  Phoekicia  and 
tion,  Trade. 

Inland  Na-  Inland  NAyiGATiOif,  the  metliod  of  conveying  com- 
MgaUon.  ^  from  one  part  of  a  country  to  another  by 

means  of  rivers,  lakes,  canals,  or  arms  of  the  sea.  See 
Canal. 

Vie  have  already,  under  Canal,  taken  notice  of  a, 
method  proposed  by  Dr  Anderson  of  raising  and  lower¬ 
ing  vessels  by  means  of  mechanical  powers,  instead  of 
dams  and  locks.  We  shall  describe  another  mechani¬ 
cal  contrivance  proposed  by  Mr  Leach  for  the  same 
purpose.  This  machinery  is  compounded  of  an  inclined 
plane  and  wheel  in  axis.  The  inclined  plane  is  a  pa¬ 
rallelogram  whose  length  reaches  from  the  end  of  one- 
canal  to  the  beginning  of  another,  or  to  the  sea  or  na¬ 
vigable  river,  to  which  the  vessel  is  next  to  be  convey¬ 
ed  ;  the  breadth  ought  to  be  224  feet,  It  may  be 
made  of  good  oak  or  deal  plank,  and  sufficiently  strong 
to  bear  the  weight  to  be  laid  upon  it and  it  must  be 
very  strongly  supported  by  beams  of  oak  or  other 
wood.  It  ought  to  be  divided  in  the  middle  by  a 
ledge  or  rib  of  I2  inches  square,  the  side  ribs  being 
nine  by  I2  inches.  The  elevation  must  depend  upon 

CCCLXIX  Particular  circumstances.  Fig.  i.  shows  the  inclined., 
i/  *part  of  the  machine  ;  AB  being  tire  wooden  part  just 
described,  placed  between  the  side  of  the  hill  W  and.; 
the  navigable  river  F.  According  to  the  dimensions 
already. given,  the  two  paths  A  and  B  on  which  the 
vessels  move  are  exactly  ten  feet  wide.  G. represents- 
the  canal,  brought  perhaps  from  the  distance  of  several 
miles  to  the  top  of  the  precipice  WW.  At  the  end 
of  the  canal,  and  quite  across  from  R  to  R,  must  be 
built  a  very  strong  wall  5  iu  which  are  two  sluices 
with  flood  gates  at  K  and  L,  to  let  out  the  waters 
occasionally.  Between  the  head  of  the  plane  AB,. 
and  the  end  of  the  canal  G,  is  a  horizontal  platform 
divided  into  two  parts,  as  is  represented  in  the  figure; 
by  the  lettex-s  III.;  At  the  end  of  the  canal  are  six 
rollers  M  and  N,  pf  use  in  carrying  the  boats  and 
lighters  in  and  out  of  the  canal.  .  Near  the  end  of  the  . 
canal,  at  S,,and  T,  are  two  other  sluices,  with  their 
flood-gates,  for  letting  out  a  quantity  of  fluid  to  drive 
the  other  part  of  the  machine.  O  and  P  represent  the 
two  ends  of  the  towing  patfis,  one  ou  each  side  of  the 
canal. 

Fig.  i.  ^  ‘S*  2.  shows  the  vehicle  by  whlth  the  lighters  are 

conveyed  up  and  down  the  Inclined  plane,  by  the  tw  0 
paths  A  and  B,  fig.  1'.  AA  (fig.  2.)  represents  part 
of  the  inclined  plane,  B  the  vehicle  in  the  position  in 
which  it  rolls  up  and  down  the  two  paths.  C  is  the 
body  of  the  vehicle,  which  is  made  hollow,  to  con¬ 
tain  a  quantity  of  water  occasionally  used  as  a  coun¬ 
terbalance  for  its  corresponding  vehicle.  DDD  are 
three  rollers  between  tl>e  bottom  of  the  vehicle  and 
the  plane,  fur  the  purpose  of  rolling  the  boats  up  and 
down,  mill  are  six  rollers  j  four  by  the  horizont:tl 
part  of  the  vehicle  on  which  tl»e  boat  E  is  to  rest  in 
its  passage  up  and  down  the  plane  ;  the  other  two  rol-  - 
lers  are  in  a  moveable  part,  which  is  fastened  to  the 
body  of  the  vehicle  with  a  pair  of  very  strong  hinges  : 
and  in  the  passage  of  the  vehicle  up  and  down  the 
plaue,  it  turns  up  between  the  head  of  the  boat  and 
the  plane,  preventing  the  former  from  rubbing  against 
the  plane.  When  the  vehicle  gets  up  to  the  top,  this 
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moveable  part  falls  down  on  the  platform  marked  HI,  Inland  Na. 
becoming  parallel  with  the  horizontal  part  of  the  ve-  vigation. 
hide  5  after  which  it  serves  for  a  launch  and  passage  • 
to  place  the  boat  upon  the  rollers  MN  (fig.  1.)  at  the 
end  of  the  canal.  This  passage  part  of  the  vehicle, 
together  with  the  three  rollers  at  the  end  of  the  canal, 
is  likewise  of  great  use  in  towing  a  boat  out  of  the 
canal,  in  order  to  place  it  on  the  horizontal  part.  At 
the  bottom  of  the  cavity  of  the  vehicle  is  a  large  hole 
F,  with  a  valve  opening  inwardly.  Through  this  hole 
the  water  enters  when  the  vehicle  sinks  into  the  naviga¬ 
ble  river  F,  for  the  purpose  of  receiving  a  boat  on  the 
top  or  hoi’Izontal  part  of  the  vehicle,  till  it  is  quite 
full,  and  then  will  sink  entirely  under  water,  while  the 
boat  is  towed  in  on  the  horizontal  part.  A  small  rope 
K  is  fastened  to  the  valve,  on  purpose  to  lift  it  up  and 
to  keep  it  so,  while  the  vehicle  and  boat  are  ascending 
up  the  plane  out  of  the  canal ;  that  so  the  water  may 
discharge  itself  till  as  much  as  Is  necessary  be  got  out, 
or  till  it  becomes  an  equal  balance  for  the  correspond¬ 
ing  vehicle  and  its  contents,  which  are  descending  by 
the  other  path.  Hence  we  see,  that  every  machine 
must  have  two  of  these  vehicles  furnished  with  rollers 
as  already  described,  and  so  constructed  that  one  may 
be  as  uearly  as  possible  a  counterbalance  to  the  other. 

As  it  is  necessary  that  the  vehicles  should  be  water  tight, 
the  insides  of  them  must  be  caulked  very  tight  j  and 
they  should  be  capacious  enough  to  hold  as  much 
wrater  as  will  balance  the  largest  boat  with  its  con¬ 
tents.  Here  it  may,  be  observed,  that  every  vessel 
w  ill  be  balanced  by.  as  many  cubic  feet  of  water  as  it 
displaces  by  being-  put  into  the  water  when  loaded. 

The  quantity  may  easily  be  known,  by  observing  how 
far  tb©  boat  sinks  ,in  the  water,  and  calculating  the 
bulk  of  the  part  immersed. 

The  machine  which  puts-the  vehicles  in  motion,  may 
either  be  constructed  with  an  under-shot  or  breast- water 
wheel  :  or  by  an  over-shot  water  wheel  :  or  by  two 
walking-wheels,  for  men  to  walk  in  as  in  cranes,  &c. 

Fig.  3,  shoxvs  a  front  view  of  the  under-shot. water- Fig. 
wheel  movement  j  where  A  is  the  end  of  the  axis  or 
cylinder  of  the  cog  or  spur  wheel  y  the  diameter  of 
which  axis  is  four  feet,  and  its  length  not  less  than 
22  feet,  as  It  must  he  extended  quite  across  the  canal 
from  one  side  to  the  other,  and  placed  on  the  top  of 
veiy  strong  supporters  o.i  each  side  ol  the  canal,  about 
seven  feet  above  the  surface  of  the  water,  as  the  load¬ 
ed  boat  is  to  pass  backwards  and  forwards  under  the 
cylinder,  and  at  a  convenient  distance  from  the  wall 
RR  (fig.  I.);  and  placed  between  the  two  sluices  S 
and  T ;  on  the  end  of  which  cylinder  is  the  cog¬ 
wheel  B  (fig.  3.).  The  wheel  B  is  supposed  to  be 
20  feet  of  diameter,  having  on  its  edge  i  20  cogs  >  and 
underneath  the  cog-wheel  is  the  breast-water  one  C, 

24  feet  in  diameter,  from  the  tip  of  one  allcr-board 
to  the  tip  of  its  opposite.  On  the  end  of  the  axis  of 
the  water-wheel  D  is  a  trundle  two  feet  and  a  half 
in  diameter,  with  15  rounds  and  staves  contained  there¬ 
in.  This  must  be  placed  between  the  two  sluices  S 
and  'P,  to  let  the  water  out  of  the  canal  j  which,  fall¬ 
ing  on  the  float-boards,  will  turn  the  wheel  round 
from  the  right  hand  towards  the  left,  when  the  sluice 
on  the  left  hand  of  the  wheel  is  opened  ;  but  the  con¬ 
trary  way  when  that  of  the  right  is  opened.— The  water 

falling 
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laland  Na-  falling  upon  tlie  boards  passes  along  v-itli  tlie  -wheel  in 
vigation.  the  circular  cavity  EGF,  and  is  discharged  at  G,  what- 
»  ever  way  the  wheel  may  turn. 

To  the  axis  or  cylinder  of  this  machine,  which  must 
*  always  be  horizontal,  are  fixed  a  pair  of  strong  ropes  j 
the  ends  of  each  pair  fastened  to  the  upper  part  of 
the  cylinder  j  it  being  necessary  that  they  should  act 
in  contrary  directions.  Each  must  extend  the  whole 
length  of  the  plane,  and  their  strength  must  be  pro¬ 
portioned  to  the  weight  necessary  to  be  sustained.  The 
two  vehicles  already  mentioned  are  fastened  to  the  other 
ends  of  the  ropes ;  so  that  one  pair  of  the  ropes  are 
wound  up  by  the  cylinder  turning  one  way,  and  the 
other  by  its  turning  the  contrary  way.  Thus  wlien 
*•  one  of  the  vehicles  is  at  the  upper  part  of  the  path  A, 
ready  to  discharge  its  boat  and  cargo  into  the  upper 
canal,  the  other  boat  will  be  at  the  foot  of  the  path  B, 
all  under  water  in  the  lower  canal,  and  ready  for  the 
reception  of  a  boat  to  be  towed  in  on  the  horizontal 
part  of  it  j  so  that  as  one  vehicle  rolls  up  on  one  side  of 
the  plane,  the  other  will  roll  down  on  the  other  side, 
and  vice  versa. 

pig.  4.  Fig.  4.  shows  the  movement  by  means  of  an  over¬ 

shot  water-wheel.  It  consists  of  a  water-wheel  C, 
and  two  spur  or  cog-wheels  A  and  B.  The  water¬ 
wheel  Is  18  feet  in  diameter,  and  has  two  rows  of 
buckets  placed  contrariwise  to  one  another,  that  It 
may  turn  round  in  contrary  directions,  according  as 
the  one  or  the  other  sluice,  S,  or  T,  is  opened.  On  its 
axis  F  is  a  trundle  of  three  feet  diameter,  having  18 
rounds  or  staves  which  fall  into  the  •  cogs  of  the  se¬ 
cond  spur-wheel  B,  causing  it  to  turn  round  In  a  di¬ 
rection  contrary  to  that  of  the  water-wheel.  This 
second  wheel  is  likewise  1 8  feet  in  diameter,  with  a 
trundle  of  three  feet  having  18  rounds  or  staves. — 
The  diameter  of  the  upper  spur-wheel  A  is  also  18 
feet,  but  the  diameter  of  its  axis  is  six  feet.  On  the 
edge  of  the  wheel  are  108  cogs.  These  fall  in  between 
the  staves  of  the  axis  of  the  other  spur-wheel  j  and 
thus  the  third  wheel  turns  round  the  same  way  with 
the  water  wheel  C.  The  cylinder  of  this  upper  spur- 
wheel  must  be  placed  across  the  canal  betwixt  tlie  two 
sluices,  on  very  strong  supporters,  as  explained  in  the 
-former  movement,  and  the  two  pair  of  ropes  in  the 
same  manner. 

The  movement  of  the  walking  wheel  Is  shown  (fig. 
°  '  5')*  Al  and  Az  are  two  wheels  for  men  to  walk  in, 

each  of  them  24  feet  In  diameter.  Bi  and  Bz  are 
the  axes  or  cylinders  of  the  two  wheels,  of  equal 
lengths  j  viz.  1 1  feet  each,  and  four  in  diameter. — 
At  one  end  of  each  of  the  two  cylinders  Ci  and  Cz,  is 
a  wheel  of  the  same  diameter  with  the  cylinder.  On 
the  edges  of  these  wheels  are  teeth  of  an  equal  num¬ 
ber  in  each  wheel  j  and  as  the  teeth  of  the  wheels  mu¬ 
tually  fall  into  each  other,  the  revolutions  of  both 
must  be  performed  in  the  same  time.  By  this  con¬ 
trivance  also  the  cylinders  will  turn  different  ways  ;  and 
the  ropes  on  the  two  different  cylinders  will  constantly 
one  pair  be  wound  up,  and  the  other  wound  down,  by 
the  natural  moving  of  the  machine.  DDD  is  the  frame 
that  supports  the  whole,  which  must  be  made  very  firm 
and  secure. 

Let  us  now  suppose,  that  there  is  a  boat  in  the  up¬ 
per  canal  to  be  brought  down,  but  none  to  go  up  for 
;a  ,  balance.  In  this  case,  as  one  of  the  vehicles  must  be 
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at  the  top  to  receive  the  boat,  the  other  will  be  at  the  luiand  Na. 
bottom  to  take  in  water.  Let  then  any  of  the  move-  vigaiion 
ments  just  described  be  set  to  work,  and  it  is  plain, 
that  as  the  upper  vehicle  with  its  boat  descends,  tlie 
under  vehicle  W'ill  ascend  with  the  water;  the  valve  be- 1,—  y. .nJ 
ing  in  the  mean  time  lifted  up  till  a  sufficient  quantity 
of  w^ater  has  fiow'ed  out,  to  make  the  one  nearly  a  coun¬ 
terbalance  to  the  otlier  j  so  that  the  vessel  may  slide 
down  gently  and  without  any  violence. 

If  it  happens  that  a  boat  is  to  go  up  while  none  is 
to  come  down,  one  of  the  vehicles  being  at  the  foot 
•of  the  plane  under  water,  and  in  readiness  to  have  the 
boat  towed  upon  its  horizontal  part,  one  of  the  sluices 
at  K  or  L  is  to  be  opened,  and  a  quantity  of  water  let 
into  the  cistern  of  the  upper  vehicle  sufficient  to  coun¬ 
terbalance  the  boat  with  the  contents  whicli  is  to  as¬ 
cend.  This  being  done,  the  machine  is  set  to  work,  the 
valve  of  the  under  vehicle  kept  open  till  the  water  is  all 
discharged  j  and  then  the  boat  will  roll  up  to  the  top  of 
the  plane. 

From  this  description  of  the  canal  and  machinery 
for  raising  and  lowering  the  vessels,  the  reader  can  be 
at  no  loss  to  understand  the  principles  on  which  it 
depends.  It  w’ould  be  superfluous  to  adduce  examples, 
or  follow  our  author  through  his  calculations  lelative 
to  particular  cases.  We  shall  only  observe,  that  the 
difference  of  time  In  -which  vessels  may  be  raised  or 
lowered  by  the  machinery  just  described,  in  comparison 
with  what  can  be  done  in  the  ccinmon  way  by  dams 
and  locks,  must  give  a  very  favourable  idea  of  the  new 
method.  According  to  Mr  Leach’s  computations,  a 
boat  with  its  cargo  weighing  10  tons  might  be  raised 
by  the  walking  machine  in  1 2  or  14  minutes,  by  the 
under-shot  wheel  in  15  minutes,  and  by  the  over-shot 
wheel  in  30  minutes  j  and  that  through  a  space  of  no 
less  than  30  fathoms  measured  on  the  inclined  plane,  or 
114  feet  perpendicular. 

NAVIGATORS  islands.  See  Opoun. 

NAULUM,  in  Roman  antiquity,  a  piece  of  money 
put  into  the  mouth  of  a  person  deceased,  to  enable  him 
to  pay  Charon  the  fen-yman  for  Iiis  passage.  It  was  to 
he  ot  the  current  coin  of  the  reigning  emperor ;  so  that 
from  this  money  the  time  of  the  personas  death  may  be 
known.  The  sum  for  poor  men  was  a  farthing,  but 
the  rich  In  general  were  very  liberal  to  Charon,  as 
appears  from  the  number  of  coins  often  found  in  the 
neighbourhood  of  Rome  on  opening  the  graves  of  great 
men.  Charon  was  looked  upon  as  a  very  morose  and 
obstinate  old  fellow,  who  would  not  carry  over  any  man 
without  his  fare  ;  and  hence  the  proverbial  use  of  that 
verse  in  Juvenal, 

Furor  est  post  omnia  pcrdorc  naulam. 

A  similar  custom  took  place  among  the  Greeks:  The 
money  put  into  the  mouth  of  the  deceased  was  by  them 
called  isxixtt-n. 

NAUMACHIA,  in  antiquity,  a  show  or  spectacle 
among  the  ancient  Romans,  representing  a  sea  fight. 

These  mock  sea  fights  are  supposed  to  have  originated 
at  the  time  of  the  first  Punic  war,  when  the  Romans 
first  instructed  their  men  in  the  knowledge  of  naval 
aftairs.  Afterwards  they  were  intended  to  entertain 
the  populace,  as  well  as  to  Improve  the  seamen.  They 
were  often,  like  other  shows,  exhibited  at  the  expence 
of  individuals,  to  increase  their  popularity. 
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In  these  spectac  !cs  they  soiuetlme.s  strove  to  excel 
each  other  in  Bwii'liiess  j  anti  sometimes  engaged  in  a 
v.arlike  manner.  The  naumachi^  ot  Cladiuo  indeed 
was  a  most  savage  diversion.  The  combatants  used 
to  destroy  each  other  to  amuse  a  tyrant  and  a  cruel 
mob.  As  they  passed  before  him,  they  used  this  me- 
laiieholy  greeting,  Ave  Imperator,  murituri  te  salu- 
tant,"  The  emperor  replied,  “  Avete  vos."  This 
they  understood  as  an  answer  of  kindness,  aad  a  grant 
of  their  lives  •,  but  they  soon  discovered  that  it  pro¬ 
ceeded  from  wanton  cruelty,  and  barbarous  insensibi¬ 
lity.  In  the  time  of  the  emperor  Domitian,  such  a 
vast  number  of  vessels  engaged  as  would  have  nearly 
formed  two  regular  fleets  for  a  real  fight,  and  the 
channel  of  water  was  equal  in  magnitude  to  a  natural 
river.  The  emperor  Heliogabalus  is  reported  to  have 
filled  the  channel  where  the  vessels  were  to  ride  with 
wine  instead  of  water.  Tritons  and  sea  monsters  were 
frequently  exhibited  during  the  engagement.  Suetonius 
and  Dio  Cassius  inform  us,  that  at  one  of  these  sea  fights 
of  Domitian  a  violent  shower  fell  j  the  emperor,  how¬ 
ever,  continued  till  the  end  of  the  engagement,  often 
changing  his  clothes,  nor  would  he  sufi'er  any  one  to  de¬ 
part  j  and  as  the  rain  continued  for  several  horn  s,  many 
were  seized  with  distempers,  and  some  even  died,  Suet, 
cap.  4.  Dio.  lib.  Ixvii.  Nauraachioe  were  also  places 
fitted  up  for  these  shows,  a  sort  of  circl  or  amphitheatres, 
with  seats  and  porticoes,  &c.  There  were  several  of 
them  at  Rome  j  three  built  by  Augustus,  one  by  Clau¬ 
dius,  another  by  Domitian,  and  another  by  Nero : 
which  served  for  the  reverse  of  his  medals.  Claudius 
used  the  lake  Foclnus  as  a  naumachia. 

NAUMBURG,  a  town  of  Germany,  in  the  circle 
ef  Upper  Saxony,  capital  of  the  county  of  Saxe-Naum- 
borg,  situated  on  the  siver  Sala,  in  £.  Long.  11.  20. 
N.  Lat.  51.  12. 

N.AUPACTUS,  or  Naup.^ctum,  in  Ancient  Geo¬ 
graphy,  a  city  of  iEtolIa,  at  the  mouth  of  the  Evenus. 
The  word  is  derived  from  ntvf  and  because  it 

was  there  that  the  HeracHdse  built  the  first  ship  which 
carried  them  to  Peloponnesus.  It  first  belonged  to 
the  Locri  OzoIk,  and  afterwards  fell  into  the  hands 
of  the  Athenians,  who  gave  it  to  the  Messenians,  wlio 
had  been  driven  from  Peloponnesus  by  the  Lacedee- 
monians.  It  became  the  property  of  the  Lacedaemo¬ 
nians  after  the  battle  of  iEgospotomos,  and  it  was  re¬ 
stored  to  the  Locri.  Philip  of  Macedon  aftervvaids 
took  it,  and  gave  it  to  the  iEtolians  •,  from  which  cir¬ 
cumstance  it  has  generally  been  called  one  of  the  cliief 
cities  of  their  country.  E.  Long.  22.  20.  N.  Lat. 
38.  o. 

There  was  on  the  shore  a  temple  of  Neptune,  and 
near  it  a  cave  filled  with  oficrings,  and  dedicated  to 
Venus,  where  widows  resorted  to  request  new  Lubbands 
uf  the  goddess.  Paus,an.  lih.  x.  p.  898. 

NAUPLIA,  in  Ancient  Geography,  a  maritime  city 
of  Peloponnesus.  It  was  tlie  naval  station  of  the  Ar- 
gives.  The  fountam  Canathos  was  in  its  neighbourhood. 

NAUPLIUS,  in  fabulous  history,  a  son  of  Neptune 
and  Amymone,  king  of  Eubcea.  ile  was  the  father  of 
tlie  famous  Palamedes,  who  was  so  unjustly  sacrificed 
to  the  artifice  and  resentment  of  Ulysses  by  the  Grei  ks 
at  the  Trojan  war.  The  deatli  of  Palamedes  liighly 
enraged  Nauplius  j  and  to  revenge  the  injustice  of  tlie 
(■'recian  priuccs,  he  endeavoured  to  debauch  their 


wives,  and  ruin  ilieir  characters.  When  the  Greeks 
returned  from  the  Trojan  war,  Nauplius  was  pleased 
to  see  tluni  distressed  in  a  stoim  on  the  coasts  of  Eu¬ 
boea  •,  and  to  make  their  disaster  still  more  universal, 
lie  lighted  fires  on  such  places  as  were  surrounded  with 
the  most  dangerous  rocks,  that  the  fleet  might  be  ship¬ 
wrecked  upon  the  coast.  This  had  the  desired  ef¬ 
fect  j  but  Nauplius  was  so  disappointed  when  he  saw 
Ulysses  and  Diomedes  escape  from  the  general  distress, 
that  he  threw  himself  into  the  sea.  According  to 
some  mythologists  there  were  two  persons  of  this  name : 
one  a  native  of  Argos,  who  went  to  Colchis  with  Ja¬ 
son.  He  was  son  of  Neptune  and  Amymone. — The 
other  was  king  of  Euboea,  aud  lived  about  the  time  of 
the  Trojan  war.  He  was,  as  some  observe,  son  of  Cly- 
toaas,  one  of  the  descendants  of  Nauplius  the  Argonaut. 
The  Argonaut  was  remarkable  for  his  knowledge  of 
sea  afiuiis  and  of  astronomy.  He  bnilt  the  town  of 
Nauplia,  and  sold  Auge  daughter  of  Aleus  to  King 
Teuthras,  to  screen  her  from  her  father’s  resentment. 

NAUPORTUS,  or  Nauportum,  in  Ancient  Geo¬ 
graphy,  a  town  on  a  cognominal  river,  towards  its 
source,  in  Pannonia  Superior.  The  reason  of  the  name, 
according  to  Pliny,  is  that  the  ship  Argo,  after  coming 
up  the  Danube,  the  Save,  and  the  Laubach,  was  thence 
carried  on  men’s  shoulders  over  the  Alps  into  the  A- 
driatlc.  The  river  Nauportus  rises  in  the  Alps,  near 
Longaticum,  at  the  distance  of  six  miles  from  the  town 
Nauportum  ;  which  was  a  colony  of  the  Tanrisci,  a 
people  on  the  confines  of  Noricum.  Now  Upper  Lau¬ 
bach  in  Carinthia,  on  the  river  Laubach.  £.  Long. 
14.  40.  N.  Lat.  46.  28. 

NAUSCOPY,  the  art  of  discovering  the  approach 
of  ships  or  the  neighbourliood  of  land  at  a  considerable 
distance.  This  pretended  art  was  discovered  by  M. 
Bottineau,  employed  in  the  king  and  company’s  service 
in  the  island  of  France,  from  the  year  1782  to  1784  j 
the  account  of  it  is  as  follows  : 

“  This  knowledge  is  not  derived  either  from  the  un¬ 
dulation  of  the  waves,  or  from  the  subtility  of  sight,  or 
from  any  particular  sensation  j  but  merely  from  obser¬ 
vation  of  tlie  horioion,  which  discovers  signs  indicating 
the  proximity  of  ships  or  of  land. 

“  On  the  approximation  of  a  ship  toward  the  land, 
or  towards  another  ship,  there  appears  in  the  atmo¬ 
sphere  a  meteor  of  a  particular  nature,  visible  to  every 
one  without  any  painful  attention.  It  is  not  by  any 
kind  of  accident  that  this  meteor  appears  under  these 
circumstances ;  on  the  contrary,  it  is  the  necessary  re¬ 
sult  of  the  approximation  of  one  vessel  towards  another, 
or  towards  the  land.  The  existence  of  the  meteor,  and 
the  knowledge  of  its  different  modifications,  aie  what 
constitute  tlie  certainty  and  the  precision  uf  iny  infor¬ 
mation. 

**  If  I  am  asked,  how  it  is  possible  that  the  approach 
of  a  ship  towards  land  should  give  birth  to  any  meteor 
whatsoever  in  the  atmosphere,  and  what  connexion  there 
can  be  between  two  objects  at  such  .a  distance  from  each 
Ollier  ?  I  reply,  that  I  am  not  obliged  to  give  an  ac¬ 
count  of  tlie  hows  and  the  wherefores  :  that  it  is  suffi- 
clent  for  me  to  have  discovered  the  fact,  without  being 
obliged  to  account  for  its  principle.” 

The  writer  concludes,  by  desiring  to  be  called  on  for 
expi.Tiiuent.al  proofs,  and  by  promising  in  future  a  coni- 
pli  tc  treatise  of  Nauscopv,  with  maps,  plates,  ike. 
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Nauscopy,  This  complete  treatise,  as  far  as  we  know,  has  not 
Naworth  yet  been  published  j  nor  do  we  expect  ever  to  see  such 
Castle,  a  treatise  on  the  subject  as  will  satisfy  the  minds  of 
those  who  are  persuaded  that  every  effect  must  have 
an  adequate  cause.  The  whole  seems  to  be  the  work 
of  fancy. 

NAUSEA,  or  Sickness;  a  retching  or  propensity 
and  endeavour  to  vomit,  arising  from  something  which 
irritates  the  stomach. 

NAUTILUS,  a  genus  of  animals  belonging  to  the 
order  of  vermes  testacea.  See  CoNCHOLOGY  Index. 

NAVY,  the  fleet  or  shipping  of  a  prince  or  state. 
See  Marine, 

The  management  of  the  British  royal  navy,  under  the 
lord  high  admiral  of  Great  Britain,  is  intrusted  to  prin¬ 
cipal  officers  and  commissioners  of  the  navy,  who  hold 
their  places  by  patent.  The  principal  officers  of  the  navy 
are  four,  viz.  the  treasurer,  whose  business  it  is  to  re¬ 
ceive  money  out  of  the  exchequer,  and  to  pay  all  the 
charges  of  the  navy,  by  warrant  from  the  principal 
officers:  comptroller,  who  attends  and  controuls  all 
payment  of  wages,  is  to  know  the  Yates  of  stores,  to 
examine  and  audit  all  accounts,  &c. :  surveyor,  who 
is  to  know  the  states  of  all  stores,  and  see  wants  sup¬ 
plied;  to  estimate  repairs,  charge  boatswains,  &c.  with 
what  stores  they  receive,  and  at  the  end  of  each  voyage 
to  state  and  audit  accounts  :  clerk  of  the  acts,  whose 
business  it  is  to  record  all  urders,  contracts,  bills,  war¬ 
rants,  &c. 

The  commissioners  of  the  navy  are  five  :  The  first 
executes  that  part  of  the  Comptroller’s  duty  which  re¬ 
lates  to  the  comptrolling  the  victualler’s  accounts ;  the 
Second,  another  part  of  the  said  comptroller’s  duty  re¬ 
lating  to  the  account  of  the  storekeepers  of  the  yard  ; 
the  third  has  the  direction  of  the  navy  at  the  port  of 
Portsmouth  ;  the  fourth  has  the  same  at  Chatham ;  and 
■  the  fifth  at  Plymouth.  There  are  also  other  commission¬ 
ers  at  large,  the  number  more  or  less  according  to  the 
exigencies  of  public  affairs ;  and  since  the  increase  of 
'the  royal  navy,  these  have  severd  clerks  under  them, 
v/ith  salaries  allowed  by  the  king. 

The  victualling  of  the  royal  navy  hath  formerly 
been  undertaken  by  contract;  but  Is  now  managed  by 
commissioners,  who  bold  their  office  on  Tower-hill, 
London.  The  navy  office  is  where  the  whole  business 
concerning  the  navy  is  managed  by  the  principal  of¬ 
ficers  and  commissioners. 

The  royal  navy  of  Great  Britain  Is  now  In  a  very 
flourishing  state,  having  been  diligently  kept  up  in  late 
reigns,  as  the  natural  strength  of  the  kingdom.  When 
it  is  complete,  it  is  divided  into  three  squadrons,  di- 
tinguished  by  the  colours  of  the  flags  carried  by  the 
respective  admirals  belonging  to  the  same,  y\z.  red, 
white,  and  blue;  the  principal  commander  of  which 
bears  the  title  of  admiral;  and  each  has  under  him  a 
vice  admiral  and  a  rear  admiral,  who  are  likewise  flan 
officers,  ° 

Navy  Exercise.  See  Exercise. 

Navy  Discipline,  or  Regulations.  See  Maritime 

NAWOpH  CASTLE,  in  Cumberland,  lo  miles 
.rom  Carlisle,  near  the  Gelt.  This  castle  is  still  entire 
and  inhabited.  It  is  a  large  pile,  square,  and  built 
round  a  court.  On  the  north  it  stands  over  the  ri¬ 
ver  Ithing,  at  a  great  height,  the  banks  shagged  with 
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wood.  The  w'hole  house  is  a  very  irregular  building ;  Naworth 
the  rooms  numerous,  accessible  by  1-6  staircases,  with  Castle 
most  frequent  and  sudden  ascents  and  descents,  &c.— 

The  great  hall  has  a  gallery  at  one  end,  adorned  with  , 
four  vast  crests  carved  in  wocd,'  viz.  a  grnfin  and  dol¬ 
phin,  with  the  scallops ;  an  unicorn,  and  an  ox  with 
a  coronet  round  his  neck.  In  front  is  a  figure  in  wood 
of  an  armed  man;  two  others,  perhaps  vassals,  in  short 
jackets  and  caps.  Tlie  top  and  upper  end  of  the  room 
is  painted  in  squaires,  representing  the  Saxon  kings  and 
heroes.  This  castle  was  built  by  one  of  the  Dacres 
about  the  reign  of  Henry  HI.  In  the  garden  walls 
were  stones  withjloman  inscriptions,  which  the  late 
earl  of  Carlisle  gave  to  Sir  Thomas  Robinson,  and  were 
by  him  removed  to  his  museum  at  Rooksby;  On  one  of 
'■these  stones  is  this  Inscription, centum  quinqua- 
■  ginta  Bi-itanorum  ;  whence  its  appears  that  the  Romans, 

'when  in  possession  of  Britain,  sometimes  indulged  the 
'  national  troops  with  the  favour  of  garrisoning  their  own 
'territories. 

NAXIA,  or  Naxos,  a  considerable  island  of  the 
"Archipelago,  25  miles  in  length,  and  88  in  circum¬ 
ference.  The  whole  island  is  covered  with  orange, 
olive,  lemon,  cedar,  citron,  pomegranate,  fig,  and 
mulberry  trees  ;  and  there  are  a  great  many  springs 
and  brooks.  This  island  has  no  harbour;  and  yet 
they  carry  on  a  considerable  trade  in  barley,  wine,  figs, 
cotton,  silk,  flax,  cheese,  salt,  oxen,  sheep,  mules, 
and  oil.  They  burn  only  oil  of  mastich,  though  olive 
oil  is  exceedingly  cheap.  It  is  inhabited  both  by  Greeks 
and  Latins,  who  live  in  great  dread  of  the  Turks  ; 
for  when  the  meanest  of  their  ships  appear  here,  they 
always  wear  red  caps  like  galley-slaves,  and  tremble 
before  the  lowest  officer ;  but  as  soon  as  they  are 
gone,  they  put  on  their  caps  of  velvet.  The  ladies 
are  so  vain,  that  when  they  return  out  of  the  country 
they  have  40  women  In  their  train,  half  on  foot  and 
half  on  asses,  one  of  whom  carries  a  napkin  or  two, 
another  a  petticoat,  another  a  pair  of  stockings,  and 
so  on;  which  is  a  very  ridiculous  sight  to  strangers. 

There  are  four  archbishops  sees  in  this  island,  and  a 
great  many  villages  ;  but  so  thin  of  people,  that  the 
whole  island  does  not  contain  above  8000  inhabitants. 

The  highest  mountain  is  Zia,  which  signifies  “  the 
mountain  of  Jupiter.”  There  are  but  few  antiquities, 
except  some  small  renvalns  of  the  temple  of  Bacchus. 

Some  say  they  have  mines  of  gold  and  silver ;  how¬ 
ever,  there  is  one  of  emery,  which  is  so  common  here 
and  so  cheap,  that  the  English  often  ballast  their  ships 
therewith. 

NAXOS,  or  Naxia,  a  considerable  town,  and  capi¬ 
tal  of  the  isle  of  Naxos,  over  against  the  isle  of  Paros, 
with  a  castle  and  two  archbishops  sees,  the  one  Greek 
and  the  other  Latin.  The  greatest  part  of  the  In¬ 
habitants  are  Greeks.  E.  Long.  25.  51.  N.  Lat. 

37-  8. 

NAXUS,  now  Naxia,  formerly  Strongyle,  Dia, 
Dionysias,  Callipolis,  and  Little  Sicily.  -  It  was  called 
Strongyle,  from  a  Greek  word,  signifying  “  round,” 
though  in  reality  it  is  rather  square  than  round.  The 
names  of  Dia  or  Dix:ine,  and  Dionysias,  were  given 
it  as  being  consecrated  in  a  peculiar  manner  to  the  fa¬ 
bulous  god  Dionysus  or  Bacchus.  The  appellation 
of  Callipolis,  Pliny  and  Solinus  derive  from  the  metro¬ 
polis  of  the  island,  formerly  a  most  beautiful  city, 

which 
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S'axu''.  Wiilcii  is  liie  import  of  the  word  Callipolis.  The 
— V—  I  great  fertility  of  the  country  gave  rise  to  the  name 
of  Little  Sici'i/,  Naxus  being  the  most  fruitful  of  all 
the  Cyclades,  as  Agathamerus  informs  us,  and  no 
less  fertile  than  Sicily  itself.  As  for  the  name  of 
Naxiis,  some  assert  that  it  was  borrowed  from  one 
Naxus,  under  whose  conduct  the  Carlans  possessed  them¬ 
selves  of  the  island  j  others  pretend  it  received  its  name 
from  Naxus,  the  son  of  Endymion.  Sttphanus,  Suidas, 
and  Phavorinus,  derive  the  name  of  Naxos,  from  the 
Greek  word  na.vai,  signifying,  “  to  sacrifice,”  and  will 
have  it  to  have  been  sc  called  from  the  many  sacrifices 
olfered  here  to  Bacchus.  With  these  Bochart  agrees, 
as  to  its  being  called  Naxos  from  the  sacrifices  per¬ 
formed  here  in  lionour  of  Bacchus,  but  will  have  the 
word  nuxos  to  be  a  corruption  of  the  Phoenician  nascu, 
or  nicsa,  signifying  “  a  sacrifice,  oflerlng.”  Naxos 
is,  according  to  Pliny,  75,  but  reckoned  by  the  pre- 
••  sent  inhabitant^  100  miles,  in  compass.  It  has  Paros 
to  the  we-jl,  Myconos  and  Delos  to  the  north,  and 
los  to  the  south.  This  island  is  the  most  fruitful  of 
the  Archipelago,  and  was  formerly  famed  for  the  ex¬ 
cellent  wines  it  produced.  Archilochus,  as  quoted 
by  Athenaeus,  compares  tlnm  to  the  nectar  of  the 
gods  •,  and  Asclepiades,  cited  by  Stephanos,  assures 
us,  that  Bacchus  took  more  delight  in  Naxos  than 
in  any  other  place  whatsoever,  having  hiniiself  taught 
the  inhabitants  to  cultivate  their  vine.s.  The  wine 
of  Naxos  maintains  to  this  day  its  ancient  reputation, 
being  by  some  deemed  the  best  of  the  Levant.  Be¬ 
sides  wine,  this  island  abounds  with  all  sorts  of  deli¬ 
cious  fruits,  the  plains  being  covered  with  orange, 
olive,  lemon,  cedar,  citron,  pomegranate,  mulberry, 
and  fig  trees.  It  was  formerly  famous  for  quarries  of 
that  sort  of  marble  which  the  Greeks  called  ophites, 
from  its  being  green,  and  speckled  with  white  spots 
like  the  skin  of  a  serpent.  The  best  emerald  is  found 
here  on  the  mountains  near  the  western  coast,  whence 
the  neighbouring  cape  is  called  by  the  Italians  capo 
smeriglio,  or  the  emerald  cape.  As  to  the  inhabitants 
of  Naxos,  Diodorus  relates  that  the  island  was  first 
peopled  by  the  Thracians.  These  were  in  a  little 
time  subdned  by  a  body  of  Thessalians,  who,  having 
possessed  the  island  for  the  space  of  200  years  and 
upwards,  were  compelled  to  abandon  it  by  a  drought 
and  famine. 

After  the  Trojan  war,  the  Carians  settled  here,  and 
called  the  island  Na,vos,  from  their  king,  who  was  the 
son  of  Polemon.  He  was  succeeded  by  his  son  Leu¬ 
cippus,  and  l.ieucippus  by  his  son  Smardius,  in  whose 
reign  Theseus,  coming  out  of  Crete,  landed  here  with 
Ariadne,  whom  he  was,  in  his  sleep,  commanded  by- 
Bacchus  to  leave  in  this  island.  In  process  of  time  a 
colony  of  Cnidiaiis  and  Bliodians  settled  here  under 
the  conduct  of  llippothous  and  Xuthus  ;  and  last  of  all 
the  lonians,  who,  in  time,  possessed  the  whole  island  j 
whence  the  Naxians  are,  by  Herodotus,  called  lonians, 
and  rangeil  among  the  Athenian  colonies.  L.  Long. 
26.  5.  N.  Lat.  36.  30.  It  is  about  105  miles  in  cir¬ 
cumference,  and  about  30  broad. 

Naxus,  in  Ancient  Geography,  a  town  of  Crete,  fa¬ 
mous  for  its  hones,  called  lapis  Naxitts.  .•\nother  of 
Sicily,  built  by  the  Chalcidians  *,  situated  on  the  south 
side  of  Mount  Taurus,  destroyed  bv  Dionysius  the 
Voi..  XIV.  Part  II. 


tyrant :  from  its  yulns  Tauromenium,  built  by  Timo-  Ni-vu.' 

Icon,  either  arose  or  was  increased,  (Plutarch).  !| 

NAYIIES,  the  nobility  of  the  Malabar  coast.  We  ,  Nazareth, 
may  with  truth  affirm  that  they  are  the  oldest  nobility  ’ 
in  the  w-orld  j  for  the  most  ancient  writers  mention 
them,  and  quote  the  law  that  permits  the  Navre  la¬ 
dies  to  have  many  husbands  j  every  one  being  allowed 
four.  Their  houses,  which  stand  single,  have  as  many 
doors  as  the  lady  has  husbands.  When  one  of  them 
visits  her,  he  walks  round  the  house,  striking  with 
his  sabre  on  his  buckler;  he  then  opens  his  door, 
and  leaves  a  domestic  with  his  arms  iu  a  kind  of  * 

porch,  who  serves  to  inform  others  that  the  lady  is 
engaged.  It  is  said,  that  one  day  in  the  week  the  ’ 

four  doors  are  all  opened,  and  all  her  husbands  visit 
her,  and  dine  together  with  her.  Each  husband  gives 
a  sum  of  money,  or  portion,  at  the  time  of  marriage  ; 
and  the  wife  only  has  the  charge  of  the  children.  The 
Nayres,  even  the  Samoriu,  and  the  other  princes, 

^have  no  other  heirs  than  the  children  of  their  sisters. 

This  law  was  established,  that  the  Nayres,  having  no 
family,  might  be  always  ready  to  march  against  the 
enemy.  When  the  nephews  are  of  age  to  bear  arms, 
they  follow  their  uncles.  The  name  of  father  is  un¬ 
known  to  a  Nayre  child.  He  speaks  of  the  husbands 
of  bis  mother  and  of  his  uncles,  hut  never  of  his 
father. 

NAZARETH,  a  little  city  in  the  tribe  of  Zebu- 
lun,  in  Lower  Galilee,  to  the  west  of  Tabor,  and  to 
the  east  of  Ptolemais.  Eusebius  says.  It, is  15  miles 
from  Legion  towards  the  east.  This  city  is  much  ce¬ 
lebrated  in  the  Scriptures,  for  having  been  the  usual 
place  of  the  residence  of  Jesus  Christ  for  the  first  33 
years  .of  his  life,  Luke  ii.  51.  It  was  there  our  Sa¬ 
viour  became  incarnate,  where  he  lived  iu  obedience 
to  Joseph  and  Maiy,  and  from  whence  he  took  the 
name  of  a  Na-z,arean.  After  he  had  begun  to  execute 
his  mission,  he  preached  there  sometimes  in  the  syna¬ 
gogue,* /rf.  iv.  16.  But  because  his  countrymen  had 
no  faith  in  him,  and  were  ofi'ended  at  the  meanness  of 
his  original,  he  did  not  many  miracles  there,  Matth.  xiii. 

54,  58.  nor  would  he  dwell  therein  ;  so  he  fixed  his  ha¬ 
bitation  at  Capernaum  for  the  latter  part  of  his  life,  IL 
iv.  13.  The  city  of  Nazareth  was  situated  upon  an 
eminence ;  and  on  one  side  there  was  a  precipice,  from 
Avhence  the  Nazareans  one  day  had  a  design  of  throw¬ 
ing  down  our  Saviour,  because  he  upbraided  them  with 
their  incredulity,  Luke  iv.  29. 

St  Epiphanius  says,  that  in  his  time  Nazareth  was 
only  a  village,  and  that  to  the  reign  of  Constantine  it 
was  inhabited  by  Jews  -alone,  exclusive  of  all  Christians. 

Adamnanus,  a  writer  of  the  seventh  age,  savs,  that  in 
his  time  there  were  two  gi-eat  churches  to  be  seen  at 
Nazareth,  one  in  the  midst  of  the  city,  built  upon  two 
arches,  in  the  place  where  our  Saviour’s  house  had 
stood.  Cndcr  the  tw-o  arches  now  mentioned,  was  b 
very  fine  fountain,  which  furnished  water  to  flic  whole 
city,  and  from  whence  water  was  drawn  aho  h\  tin 
help  of  a  pulley  for  the  use  of  the  church  above.  'J’lu 
second  church  of  Nazaii  tJi  was  built  in  a  jd.ice  where 
the  house  stood  wheix-in  the  angel  (Jahrid  reveahd  to 
the  virgin  Mai-y  the  niystei-y  of  our  Lord’s  im  arnatii.n  ; 
and  we  are  assured  tliat  the  church  of  the  Incarnation, 
which  Is  supported  by  two  arches,  is  still  in  beiiii:  to 
?  tbh 
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Nazaretl,  this  day.  Mr  Maundrell  tells  us,  that  there  is  a  con- 

Nazafite.  vent  built  over  what  is  said  to  be  the  place  of  annunci- 
ation  j  for  the  chamber  where  she  received  the  angel’s 
saliitatlon  was  about  500  years  ago  removed  from  Na¬ 
zareth,  and,  according  to  the  Roman  legends,  trans¬ 
ported  by  angels  to  Loretto,  then  a  small  village  in 
the  pope’s  dominions,  now  become  a  bishop’s  see. — 
However,  Calmet’s  opinion  (which  is  cei-tainly  the 
true  one)  upon  the  dift’erent  translations  of  this  famous 
house  of  Loretto,  is,  that  they  were  no  other  than  so 
many  difiPerent  buildings  made  upon  the  model  of  the 
church  of  Nazareth,  just  as  in  several  places  sepulchres 
have  been  built  upon  the  model  of  that  at  Jerusalem. 
Mariti  tells  us,  that  in  the  eastern  part  of  the  city 
stands  the  church  dedicated  to  the  Blessed  Virgin  :  the 
zeal  of  the  Coenobites  raised  it  from  the  ruins  of  that 
which  had  been  destroyed  by  the  Saracens.  It  is  a 
very  handsome  building,  and  consists  of  three  naves  5 
in  the  middle  of  which  is  the  principal  altar  ;  to  which 
there  is  an  ascent  by  two  magnificent  stairs,  much  ad¬ 
mired  for  their  iron  ballustrades,  the  work  of  an  in£ce- 
nious  monk  of  the  convent.  The  descent  to  the  grot¬ 
to  or  annunciation  chapel  below  is  by  steps  of  beauti¬ 
ful  marble,  cut  wuth  great  taste.  Two  beautiful  co¬ 
lumns  of  oriental  granite  strike  the  eve  of  the  observer 
in  the  entrance.  They  appear  to  have  been  construct¬ 
ed  both  to  support  and  ornament  the  grotto.  The  al¬ 
tar  of  this  subterranean  chapel  is  extremely  elegant  ; 
and  the  different  kinds  of  marble  rvith  which  it  is  or¬ 
namented,  receive  an  additional  lustre  from  the  com¬ 
bined  light  of  several  silver  lamps  presented  by  Chri¬ 
stian  princes.  On  solemn  festivals,  the  walls  and  the 
pilasters  are  ornamented  with  various  pieces  of  tapes¬ 
try,  representing  the  mysteries  of  the  virgin  j  a  su¬ 
perb  present  from  the  House  of  Austria.  In  the 
western  part  of  the  city  stands  a  Christian  church, 
built,  as  it  IS  said,  on  the  site  of  the  ancient  synagogue 
where  Jesus  showed  the  Jews  the  accomplishment  of 
the  prophecies  in  his  person.  This  place  served  a  long 
time  as  a  shelter  for  flocks,  but  at  present  it  is  in  good 
repair.  In  the  neighbourhood  may  be  seen  a  fountain 
of  excellent  water,  which  is,  however,  esteemed  by  the 
people  on  another  account.  They  conjecture  that  it 
was  contiguous  to  the  habitation  of  the  virgin,  and 
that  it  was  used  by  her.  At  some  distanee  is  a  large 
stone  of  a  round  form,  called  C/ir-ist'’s  'Table.  It  is 
pretended  that  he  came  hither  more  than  once  wuth  his 
disciples  to  eat.  The  inhabitants  of  Nazareth  pay  it  a 
kind  ot  worship,  burning  perfumes  and  incense  around 
it.  It  is  situated  in  35°  E.  Long,  and  in  32°  N.  Lat. ; 
and  formerly  held  the  third  rank  under  the  patriarch  of 
Jerusalem.  At  present  it  is  part  of  the  domains  of  the 
chief  of  Acre.  The  ancient  city,  after  the  ravages  of 
fanaticism,  was  reduced  to  a  miserable  hamlet,  con¬ 
taining  only  a  few  Arab  huts, — Under  the  protection 
of  Haber  Omar,  however,  it  recovered  very  consider- 
ably,  and  is  now  of  far  more  importance. 

NAZARITE,  or  Nazarean,  or  Nazarines,  a 
term  which  may  signify,  i.  One  that  is  of  Nazareth, 
or  any  native  of  this  city.  2.  It  was  given  to  Jesus 
Lhrist  and  his  disciples,  and  is  commonly  taken  in  a 
sense  of  dension  and  contempt  in  such  authors  as  have 
written  against  Christianity.  3.  It  has  been  taken  for  a 
sect  of  heretics  called  Nazareans.  4.  For  a  Nazarlte,  a 
man  tnat  has  laid  himself  under  the -obligation  of  a  vow 
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to  observe  the  rules  of  Nazariteslup,  whether  it  be  for  Vuzarhe. 
his  whole  life,  as  Samson  and  John  tlie  Baptist,  or  only 
for  a  tiincj  as  those  mentioned  in  Numbers  vi.  18,  19, 

20.  Amos  ii.  n,  12.  Lastly,  The  name  Nazarite,  in 
some  passages  of  Scripture,  denotes  a  man  of  particular 
distinction  and  great  dignity  in  the  court  of  some  prince. 

But  w'e  must  speak  of  these  several  sorts  of  Nazarites 
something  more  distinctly. 

The  name  of  Nazarene  belongs  to  Jesus  Christ,  not 
only  because  of  his  having  lived,  the  greatest  part  of  his 
life  at  Nazareth,  and  because  this  city  has  always  been 
considered  as  his  country,  hut  also  because  the  pro¬ 
phets  had  foretold  that  he  should  be  called  a  Nazarene, 

Matth.  ii.  23.  “  And  he  came  and  dwelt  in  a  city 

“  called  Nazareth,  that  it  might  be  fulfilled  which  w'as 
“  spoken  by  the  prophets,  He  shall  be  called  a  Naza- 
“  rene.”  We  find  no  particular  place  in  the  prophets 
in  which  it  is  said  that  the  Messiah  should  be  called  a 
Nazarene  j  and  St  Matthew'  only  quotes  the  prophets 
in  general.  Perhaps  he  would  insinuate,  that  the  con¬ 
secration  of  the  Nazarites,  and  the  great  purity  of 
which  they  made  profession,  was  .a  tvpe  and  a  sort  of 
prophecy  of  those  ot  our  Saviour,  or  else  that  the 
name  ISlazir  or  Tbazarife  given  to  the  patriarch 
Joseph,  Gen.  xlix.  26.  Heut.  xxxiii.  16.  was  a  pro¬ 
phecy  which  was  to  be  fulfilled  in  the  person  of  Jesus 
Christ,  of  whom  .Toseph  w'as  a  figure.  Lastly,  St 
Jerome  was  of  opinion,  that  St  Matthew  here  alludes 
to  that  passage  of  Isaiah  xi.  i.  and  lx.  21.  “  And 

“  there  shall  come  forth  a  rod  out  of  the  stem  of  Jesse, 

“  and  a  branch  (in  Hebrew  ^s'ezer)  shall  grow  out  of 
“  his  roots.”  I'liis  branch  or  Nezer,  and  this  rod,  are 
certainly  Intended  to  denote  Jesus  Christ,  by  the  general 
consent  ot  all  the  fathers  and  interpreters. 

\Vlien  the  word  Nazarean  is  put  for  the  heretics 
known  liy  this  name,  it  denotes  Christians  converted 
from  Judaism,  whose  chief  error  consisted  in  defend¬ 
ing  the  necessity  or  expediency  of  the  works  of  the 
law',  and  who  obstinately  adhered  to  the  practice  of 
the  Jewish  ceremonies.  The  name  of  Nazarenes  at 
fir.st  had  nothing  odious  in  it,  and  it  was  often  given 
to  the  first  Christians.  The  fathers  frequently  men¬ 
tion  tlie  gospel  of  the  Nazarenes,  which  diflers  no¬ 
thing  from  that-  of  St  Matthew,  which  was  either  In 
Hebrew'  or  Syriac,  for  the  use  of  the  first  converts,  but 
W'as  aiterwards  corrupted  by  the  Ebionites.  These 
Nazareans  preserved  this  first  go.spel  in  its  primitive 
purity.  Some  of  them  were  still  in  being  in  the  time 
of  St  Jerome,  who  does  not  reproach  them  with  any 
error.  They  were  vei-y  zealous  observers  of  the  law 
of  Moses,  hut  held  the  traditions  of  the  Pharisees  in 
very  great  contempt. 

Nazarite,  when  put  to  signify  those  under  the  an¬ 
cient  law  who  made  a  vow  ot  observing  a  more  than 
ordinary  degree  of  purity  (Numb.  «//;/.  cit.),  denotes  a 
man  or  woman  who  engage  themselves  by  a  vow  to 
abstain  from  wine  and  all  intoxicating  liquors,  to  let 
their  hair  grow  without  cutting  or  shaving,  not  to  enter 
into  any  house  that  was  polluted  by  having  a  dead 
corpse  in  it,  nor  to  be  present  at  any  funeral.  And  if 
by  chance  any  one  should  have  died  in  their  presence, 
they  began  again  the  whole  ceremony  of  their  conse¬ 
cration  and  Nazariteship.  This  ceremony  generallv 
lasted  eight  days,  sometimes  a  month,  and  sometimes 
their  whole  lives.  W  hen  the  time  of  their  Nazarite¬ 
ship 
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Kazarite.  &liip  "'as  accomplished,  the  priest  brought  the  person 
— y.-ii  to  the  door  of  the  temple,  who  there  oftered  to  the 
Lord  a  he  lamb  for  a  burnt-ofteriiig,  a  she  lamb  for  an 
expiatory  sacrifice,  and  a  ram  tor  a  peace-ofiering. 
They  offered  likewise  loaves  and  cakes,  with  wine  ne¬ 
cessary  for  the  Fibations.  After  all  this  was  sacrificed 
and  ottered  to  the  Lord,  the  priest  or  some  other  shaved 
the  head  of  the  Xaz.arite  at  the  door  of  the  tabernacle, 
and  burnt  his  hair,  throwing  it  upon  the  fire  of  the  al¬ 
tar.  Then  the  priest  put  into  the  hand  of  the  Naza- 
rlte  the  shoulder  of  the  ram  roasted,  with  a  loaf  and  a 
cake,  which  the  Nazarite  returning  into  the  hands  of 
the  priest,  he  oflercd  them  to  the  Lord,  lifting  them  up 
in  the  presence  of  the  Nazante.  And  from  this  time 
he  might  again  drink  wine,  his  Nazariteship  being  now 
accomplished. 

As  to  those  that  were  perpetual  Nazarltcs,  as  were 
Samson  and  John  the  Baptist,  it  appears  that  they  were 
consecrated  to  their  Nazariteship  by  their  parents,  and 
continued  all  their  lives  in  this  state  without  drinking 
wine  or  cutting  their  hair. 

Those  that  made  a  vow  of  Nazariteship  out  of  Pa¬ 
lestine,  and  could  not  come  to  the  temple  when  their 
vow  was  expired,  contented  themselves  with  observing 
the  abstinence  required  by  the  law,  and  after  that  cut- 
tinre  their  hair  in  tlie  place  where  they  were  :  as  to  the 
offerings  and  sacrifices  prescribed  by  Moses,  w'liich 
were  to  be  offered  at  the  temple  by  themselves,  or  by 
others  for  them,  they  deferred  this  till  they  could  have 
a  convenient  opportunity.  Hence  it  was,  that  St  Paul 
being  at  Corinth,  and  having  made  the  vow  of  a  Naza¬ 
rite,  he  had  his  hair  cut  off  at  Cenchrea,  and  put  oft' 
fulfilling  the  rest  of  his  vow  till  he  should  arrive  at  Je¬ 
rusalem,  Acts  xvlli.  i8.  When  a  person  found  that  he 
was  not  in  a  condition  to  make  a  vow  ot  Nazariteship, 
or  had  not  leisure  to  perform  the  ceremonies  belonging 
to  it,  he  contented  himself  by  contributing  to  tiie  ex¬ 
pence  of  the  sacrifice  and  offerings  of  those  that  had 
made  and  fulfilled  this  vow  j  and  by  this  means  he  be¬ 
came  a  partaker  in  the  merit  of  such  Nazariteship. 
When  St  Paul  came  to  Jerusalem,  in  the  year  of  Christ 
58,  the  apostle  St  James  the  Less,  with  the  other  bre¬ 
thren,  said  to  him.  Acts  xxi.  2;^,  24.  that  to  quiet  the 
minds  of  tlie  converted  Jews,  who  had  been  informed 
that  he  everywhere  preached  up  the  entire  abolition  of 
the  law  of  Moses,  he  ought  to  join  himself  to  four  of 
the  faithful  who  had  a  vow  of  Nazariteship  upon  them, 
and  contribute  to  the  charge  of  the  ceremony  at  the 
shaving  of  their  heads  •,  by  which  the  new  converts 
would  perceive  that  he  continued  to  keep  the  law,  and 
that  what  they  had  heard  of  him  was  not  true. 

The  Hebrew  word  NaTiir,  or  Nazarite,  which  is  made 
use  of  to  express  a  man  exalted  to  great  dignity,  as  it  is 
said  of  the  patriarch  Joseph,  Gen.  xlix.  26.  and  Dent, 
xxxiii.  16.  “  that  he  was  separated  from  his  brethren,” 
as  it  is  in  our  translation  j  or  as  the  Vulgate  and  others 
understand  the  Hebrew,  “  that  he  was  a  Nazarite 
among  his  lirethian,”  is  varionslv  understood.  Some 
think  that  the  Hebrew  word  mia,  Nuz/r,  in  tliese  pla¬ 
ces,  signifies  one  who  is  crowned,  clioscn,  separated,  or 
distinguished  ;  the  word  I'P,  -Vi/z/r,  signifies  a  crown. 
The  Septuagint  translate  tills  word  a  chlet,  or  liirn  that 
is  honoured.  Calmet  thinks  that  this  was  a  term  of 
dignity  in  the  courts  of  e.istern  princes,  and  that  at  this 
day  in  the  court  of  Persia  the  word  Nuxtr  signifies  the 


superlntendant  general  of  the  king’s  houscliold,  the  Nazarite 
chief  olftcer  of  the  crown,  the  high  steward  of  his  fa-  || 
mily,  treasures,  and  revenues  j  and  that  in  this  sense 
Joseph  was  the  Nazir  of  tlie  court  of  Pharoli.  Le 
Clerc  translates  the  Na’zivy  a  prince,  and  calls  Joseph 
“  the  prince  of  his  brethren,”  in  the  two  places  already 
quoted.  Mr  Pool  declares  in  favour  of  tliis  last  trans¬ 
lation.  See  Joseph.  Churdin.  Chrysost.  St  Jerome,  SjC, 

NAZIANZEN.  See  Gregory  Nu‘zia?i%en. 

NAZIM,  the  lord  lieutenant,  viceroy,  or  governor 
of  a  province  in  Hindostan  j  the  same  as  Subahdar,  or 
Nabob, 

NEALED,  among  seamen,  is  used  when  the 
sounding  is  deep  water  close  to  the  shore  •,  as  also  when 
the  shore  is  sandy,  clayey,  oozy,  or  foul  and  rocky 
ground. 

NEALING,  or  rather  Annealing,  a  terra  used 
for  the  preparing  of  several  matters,  by  heating  or 
baking  them  in  the  oven,  or  the  like. 

Nealisg  of  glass,  is  the  baking  of  glass,  to  dry, 
harden,  and  give  it  the  due  consistence,  alter  it  has  been 
blowm,  and  fashioned  into  the  proper  works — This  is 
usually  performed  in  a  kind  of  a  tower  called  the  leer, 
built  over  the  melting  furnace.  See  Glass. 

Nealing  of  glass  is  also  used  for  the  art  of  staining 
glass  with  metalline  colours.  “  One  fine  use  of  silver 
(says  Mr  Boyle)  was  only  discovered  since  the  art  of 
annealing  upon  glass  came  to  be  practised.  For  pre¬ 
pared  silver,  or  even  the  crude  metal,  being  burnt  on 
a  glass  plate,  will  tinge  it  of  a  fine  yellow  or  golden 
colour.  And  there  are  several  mineral  earths,  and 
other  coarse  matters,  of  use  in  this  art,  which  by  means 
of  fire  Impart  transjiarent  colours  to  glass,  and  some¬ 
times  very  dift'erent  ones  from  those  of  the  bodies  them¬ 
selves. 

Nealikg  of  steel,  is  the  heating  it  in  the  fire  to  a 
blood-red  heat,  and  then  taking  it  out,  and  letting  it 
cool  gently  of  Itself.  This  is  done  to  make  it  solter, 
in  order  to  engrave  and  punch  upon  it.  See  Temper¬ 
ing  and  Engraving. 

Nealing  is  also  used  for  the  art  or  act  of  burning 
or  baking  earthen  or  other  ware  in  an  oven.  The 
miners  at  Mendip,  when  they  meet  with  a  rock  they 
cannot  cut  through,  anneal  it  by  laying  on  wood  and 
coal,  and  contriving  the  fire  so  that  they  quit  (be  mum 
before  the  operation  begins,  it  being  dangirons  to  en¬ 
ter  it  again  before  it  be  quite  cleared  ot  the  smoke. 

Nealing  of  tile  is  used  in  ancient  statutes  for  the 
burning  of  tile.  The  word  is  formed  of  the  Saxon 
o/urlan,  ucctndere,  to  light,  burn. 

NE.A.P  or  Neep  tides,  are  those  tides  wlilch  hap¬ 
pen  wlien  the  muon  is  in  the  middle  ot  the  second  and 
fourth  quarters.  'I'he  neap  tides  are  low  tides,  in  re¬ 
spect  of  their  opposites  the  spring  tides.  As  the 
highest  of  the  spring  tides  is  three  days  alter  the  full 
or  change,  so  the  lowest  of  the  neap  is  I’oui  days  before 
till  full  or  change.  On  which  occasion  the  seamen  say 
that  it  is  deep  neap. 

NEAI’l'.  I).  ^\  lien  a  >lilp  wants  water,  so  that  fche 

cannot  get  out  of  tlie  harbour,  off  the  ground,  or  out  of 
the  dock,  the  seamen  say  she  is  neaped,  or  beneuped. 

NEAI’OLIS,  in  Ancinit  Geography,  a  city  of  tlit 
Higher  ICgvpt,  in  tlie  Nomos  Panopulitamis,  between 
Thebie  to  the  south,  and  t'anopulis  to  the  iiorlli,  on 
the  ca.st  side  of  the  Nile  ■,  otherwise  called  Caa  in  .  A 
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Neapolis  second  Neapolis  of  Babylonia,  situated  near  the  Eu¬ 
phrates  on  the  south  side. — A  third  of  Campania,  an 
^  ancient  town  and  a  colony  from  Cumae.  (See  Velleius, 
Fiiny,  Strabo)  ;  accounted  a  Greek  city,  and  a  great 
stickler  for  Greek  usages,  (See  Livy,  Tacitus).  Its 
hot  baths  were  in  nothing  inferior  to  those  of  Baiae,  ac¬ 
cording  to  Strabo  5  at  two  miles  distance  from  it  stands 
the  monument  of  Virgil,  held  in  religious  veneration 
by  learned  posterity.  The  Younger  Pliny  relates,  that 
Virgil’s  birth  day  was  more  religiously  observed  by  Si- 
lius  Italicns  than  his  own,  especially  at  Naples,  where 
he  resorted  to  his  tomb  as  to  a  temple.  The  city  is 
washed  by  the  river  Sebethus.  Virgil  feigns  the  nymph 
Sebethis  to  preside  over  the  stream.  Now  Naples,  ca¬ 
pital  of  the  kingdom  of  that  name.  See  Naples.— 
A  fourth,  Neapolis  of  Caria,  near  the  Meander, 
(Ptolemy). — A  fifth,  an  inland  town  of  Cyrenaica, 
situated  between  Ptolemais  and  Arsinoe,  (Ptolemy)  j 
and  to  be  distinguished  from  the  Casnopolis,  or  Nea¬ 
polis,  on  the  east  border  of  the  same  province,  (id.) 
A  sixth  of  Ionia,.  (Strabo)  ;  which  belonged  first  to 
the  Ephesians,  but  afterwards  to  the  Samian.s,  who 
exchanged  Marathesiuin,  a  more  distant  city,  for  a 
nearer. —  A  seventh,  Neapolis  of  Macedonia  Adjecta, 
situated  at  the  distance  of  1 2  miles  to  the  east  of  Phi- 
lippi,  (Anlonine). — An  eighth,  Neapolis  of  Pisidia, 
on  the  borders  of  Galatia,  situated  between  Ainbhida 
and  Pappa,  (Ikoleiny). — A  ninth  of  Samaria,  the 
ancient  Sichem,  which  see  5  so  called  upon  its  restora-. 
tion  by  the  Romans,  (Coin,  Pliny,  Josephus).— A 
tenth  ot  Sardinia,  situated  on  the  south-west  side  of 
the  island,  30  miles  to  the  north  of  Mctalla  j  now 
called  Neaprdi.—A.n  eleventh,  of  the  Keglo  Syrtica, 
called  also  Leptis.—A.  twelfth,  of  Zeugitana  on  the 
Mediterranean,  to  the  east  of  Clypea,  and  south  of  the 
Promontorium  Mercurii. 

NEAT  or  Net  fVeight,  the  weight  of  a  commo¬ 
dity  alone,  clear  of  the  cask,  bag,  case,  or  even  filth. 
See  NeTc 

NEBEL,  or  Nablum,  a  musical  instrument  among 
the  Jews.  See  Nablum. 

NEBIO',  or  Nebbio,  a  ruined  city,  on  the  north 
side  ot  the  island  of  Corsica,  with  a  bishop’s  see,  whose 
bisuop  resides  at  San  Fiorenzo,  from  which  it  is  a  mile 
ilistant. 

NEBO,  in  Ancient  Geograp/nj,  a  very  high  moun¬ 
tain,  a  part,  of  the  mountains  of  Abarim,  and  their 
hig.iest  top,  whither  Moses  was  ordered  to  ascend  to 
take  a  view  of  the  land  of  Canaan,  and  there  die.  Si¬ 
tuated  in  the  land  of  Moab  over  against  Jericho  ;  with 
a  cognominal  town  at  its  foot  (Isaiah)  belonging  to  the 
Ueubenites,  which  afterwards  returned  to-  the  Moab- 

a’  desolate  5  eight  miles  to  the 

south  ot  Heshbon. 

Nebo,  or  Nabo.  See  Nabo.  . 

Ni^BUCHADNEZZAR.  See  Nabuchadnez- 
zar. 

when  a 

coat  s  charged  with  several  little  figures,  in  form  of 
F  T  I  Within  one  another,  or  when  the  outline 

,1  _  whatever  is  done  by  a'  cause  or 

nf.  1  ;  i!'  "'I'icl'  it  is  oppos«l 

-0  detei mined  by  the. causes  preceding  each  action, 
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that  not  one  past  action  could  possibly  not  have  come  Necessitv. 

to  pass,  or  have  been  otherwise  than  it  hath  been  j  nor 

one  future  action  can  possibly  not  come  to  pass,  or  be 

otherwise  than  it  shall  be.  But  he  is  a  free  agent, 

if  he  be  able,  at  any  time,  under  the  circumstances  and 

causes  he  then  is,  to  do  different  things  ;  or,  in  other 

words,  if  he  be  not  unavoidably  determined  in  evCrv 

point  of  time,  by  the  circumstances  he  is  in,  and  the 

causes  he  is  under,  to  do  that  one  thing  he  does,  and 

not  possibly  to  do  any  other  thing.  Whether  man  is 

a  necessary  or  a  free  agent,  is  a  question  which  has 

been  deliaced  with  much  ingenuity  by  writers  of  the 

first  eminence,  from  Hobbes  and  Clarke,  to  Priestley 

and  Gregory.  See  Metaphysics,  Part  III.  chap.  v. 

and  Predestination. 

Necessity,  in  Mjjthologij,  a  power  superior  to  ail- 
otlrer  potvers,  and  equally  irresistible  by  gods  and  by 
men.  Herodotus,  as  he  is  quoted  by  Cudwortli,  men-' 
tions  an  oracle  which  declared  that  “  God  himseif- 
could  not  slum  his  destined  fate.”  And  among  the 
iragnients  of  Philemon  collected  by  Le  Clerc,  is  tliC' 
following  sentence 

A«vZs<  /Suffl-iAsaiv  01  fixo-iXus  hm,  e  6ios  etvxyxiii.  . 

“  W’^e  are  subject  to  kings,  kings  to  the  gods,  and  God. 
to  Necessity.”  Hence  it  is,  that,  in  the  Iliad,  we  find, 

Jove  himself,  the  sire  of  gods  and  men,  regretting  that, 
he  was  restrained  hy  Necessitj/  from  rescuing  his  fa¬ 
vourite  son  from  the  sw'ord  of  Patroelus.  Nay  to  such 
a  height  was  this  impiety  carried  In  the  earliest  ages  of 
Greece,  that  we  find  Hesiod  and  Homer  teaching  that 
the  gods  themselves  were  generated  hy  Nfccssity,  of 
Night  and  Chaos. 

This  power,  though  always  represented  as  blind  and, 
unintelligent,  was  however  w'orsbipped  as  a  goddess, 
bearing  in  her  hand  large  iron  nails,  wedges,  anchors, 
and  melted  lead  *,  as  emblems  of  the  inflexible  severity  * -Hbriifr, 
of  her  nature.  “  In  the  city  of  Corinth  she  had 
temple,  in  which  tjie  goddess  Violence  likewise  resided, 
and  into  w'hicli  no  person  was  ever  permitted  to  enter 
but  the  priest  who  officiated  in  wrrAf.”  ^  Pausan-a^ 

Learned  men  have  exercised  their  inge.uuity  In  vain  in  Corinth. 
attempts  to  trace,  this  portentous  notion  to  its  origin,  cap.  iv. 
Some,  who  wished  to  interpret  it  in  a  pious  sense,  have, 
supposed  that  the  gods  who  are  subject  to  N«e,?«Vy 
were  only  those  who  were  the  ministers  of  the  supreme 
numen  ;  and  that  hy  necessity  Itself  w'ns  meant  nothing 
more  than  divine  providence.  But  this  is  not  consist¬ 
ent  with  Hesiod  and  Homer’s  Generation  of  the  Gods, 
or  with  the  epithets  scEva  ncccssitas,  dura  nccessitas,. 
by  which  this  power  was  peiqietually  distinguished. 

Others,  and  among  them  Moshelm,  have  supposed  that 
this  monstrous  table  was  invented  by  the  Pagan  priests, 
and  diligently  inculcated  upon  the  minds  oi’  the  people, 
in  order  to  excuse  the  villanies  of  the  objects  of  their 
Avorsliip.  For,  says  he,  who  could  be  indignant  at  Ju¬ 
piter’s  nunibeijess  adulteries,  after  it  was  known  that 
in  all  his  actions  he  was  tbe  servant  of  blind  necessity  : 

In  the  thefts  of  Mercury,  the  whoredoms  of  Venus,  and 
the  frequent  squabbles  of  the  other  gods,  there  could  be^ 
no  moral  turpitude,  if  tliey  were  under  the  Influence  oi \  Martial, 
a  sujierior  power.  Kpi^ram. 

Nunn na  cum  videos  duris  obno.xia  J'ulis.  88  t:d. 

Invidia  possis  exonerare  deos  ;{;.  AuwUl. 

This  ■7°*' 
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Neeessitv.  Tills  account  of  the  matter  is  at  least  as  plausible  as 
v~~  '  any  other  which  is  usually  given  j  but  the  real  case 
undoubtedly  was,  that  when  men  “  did  not  like  to  re¬ 
tain  God  in  their  knowledge,  God  gave  tliem  over  to 
a  reprobate  mind  to  do  those  things  which  are  not  con¬ 
venient  j  when  their  foolish  heart  was  darkened,  and 
professing  themselves  to  be  wise,  they  became  fools.” 
See  FarcjE. 

Necessity,  in  Law,  as  it  implies  a  defect  of  will, 
excuses  from  the  guilt  of  crimes.  Bee  Crime. 

Compulsion  and  inevitable  necessity  are  a,  constraint 
upon  the  will,  whereby  a  man  is  urged  to  do  that  which 
liis  judgment  disapproves  j  and  which,  it  is  to  be  pre¬ 
sumed,  his  will  (if  left  to  itself)  would  reject.  As 
punisiiments  are  therefore  only  inflicted  for  the  abuse 
of  that  free  w'iil  which  God  has  given  to  man,  it  is 
highly  just  and  equitable  that  a  man  should  be  excused 
for  those  acts  which  are  done  through  unavoidable 
force  and  compulsion. 

I.  Of  this  nature,  in  the  first  place,  is  the  obliga¬ 
tion  of  civjl  subjection,  whereby  the  inferior  ■  is  con-, 
strained  by  the  superior  to  act  contrary  to  what  his 
own  reason  and  inclination  would  suggest :  as  when 
a  legislator  establishes  iniquity  by  a  law,  and  com-; 
luands  the  subject  to  do  an  act  contrai’y  to  religion  or 
sound  morality.  How  far  this  excuse  will  be  admitted 
in  Joro  conscientUc,  or  whether  the  inferior  in  this  case 
is  not  bound  to  obey  the  divine  rather  than  the  hiu 
man  law,  it  is  not  our  business  to  decide  ;  though 
among  the  casuists,  it  is  bellev'ed  the  question  wilj 
hardly  bear  a  doubt.  But,  however  that  may  be^ 
obedience  to  the  laws  in  being  is  undoubtedly  a  suffi¬ 
cient  extenuation  of  civil  guilt  l.efore  the  municipal 
tribunal.  The  sheriff  who  burnt  Latimer  and  Bidley, 
in  the  bigotted  days  of  Queen  Mary',  was  not  liable  to 
punishment  fiom  Elizabeth  for  executing  so  horrid  an 
office  •,  being  justified  by  the  commands  of  that  ma¬ 
gistracy  which  endeavoured  to  restore  Superstition,  un¬ 
der  the  holy  auspices- of  its  merciless  sister,  Persecu^ 
tion. 

As  to  persons  in  private  relations,  the  principal 
case  where  constraint  of  a  superior  is  allowed  as  an 
excuse  for  criminal  misconduct,  is  with  regard  to  the 
matrimonial  subjection  of  .the  wife,  to  her  husband  ; 
for  neither  a  son  nor  a  servant  are  excused  from  thecomr 
mission  of  any  crime,  whether  capital  or  otherwise,  by 
the  command  or  coercion  of  the  parent  or  master  j 
though  in  some  cases  the  command  or  authority  of 
the  husband,  either  express  or  implied,  will  privilege 
the  wife  from  punishment,  even  from  capiuil  offences. 
And  therefore,  if  a  woman  commit  theft,  burglary,  or 
other  civil  offences  against  the  law  of  society,  by  the 
coercion  of  her  husband,  or  even  in  liis  company, 
which  the  law  construes  a  coercion,  she  is  not  guilty 
of  any  crime  j  being  rousidert  d  as  acting  by  compul¬ 
sion,  and  not  of  her  owu  will.  This  doctrine  is  at 
least  looo  years  old  in  this  kingdom,  being  to  be 
found  among  the  laws  of  Bing  Ina  tlie  M’est  Saxon. 
And  it  appears,  tiiat  among  the  northern  nations  on 
the  continent,  this  privilege  e.xtended  to  any  woman 
transgressing  in  concert  will)  a  man,  and  to  any  servant 
that  committed  a  joint  offence  with  a  freeman  :  the 
inal-  or  freeman  only  w;is  punished,  the  fi-malc  or  slave 
dismissed  ;  proi  ut  duhio  yuod  u/ft  rum  libcrtus,  alU  rtnn 
nee  ssitas  impelUrit.  But  (besides  that,  in  our  law, 
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which  Is  a  stranger  to  slavery,  no  impunity  is  given  to  N't-cessity. 
servants,  who  are  as  mud.  free  agents  as  their  masters) 
even  with  regard  to  wives,  this  rule  admits  of  an  ex¬ 
ception  in  crimes  that  are  mala  in  se,  and  prohibited 
by  the  law  of  nature  ;  as  murder,  and  the  like  ;  not 
only  because  these  are  of  a  deeper  dye,  but  also,  since 
in  a  state  of  nature  no  one  is  in  subjection  to  another, 
it  would  be  unreasonable  to  screen  an  offender  from 
the  punishment  due  to  natural  crimes,  by  the  refine¬ 
ments  and  subordinations  of  civil  society.  In  treason 
also  (the  highest  crime  which  a  member  of  society 
can,  as  such,  be  guilty  of),  no  plea  in  coverture  shall 
excuse  the  wife ;  no  presumption  of  the  husband’s 
coercion  shall  extenuate  her  guilt ;  as  well  because  of 
the  odiousness  and  dangerous  consequence  of  the  crime. 

Itself,  as  because  the  husband,  having  broken  through 
the  most  sacred  tie  of  social  community  by  rebellion  a- 
gainst  the  state,  has  no  right  to  that  obedience  from  a 
w'ife,  which  he  himself  as  a  subject  has  forgotten  to  pav. 

In  inferior  misdemeanours  also,  we  may  remark  another 
exception,  th.it  a  wife  may  be  indicted  and  set  in  the 
pillory  with  her  husband,  for  keeping  a  brothel :  for 
tills  is  an  offence  touching  the  domestic  economy  or  go¬ 
vernment  of  the  house,  in  which  the  wife  has  a  princi¬ 
pal  share  and  is  also  such  an  offence  as  the  law  pre¬ 
sumes  to  be  generally  conducted  by  the  intrigues  of  the- 
female  sex.  And  in  all  cases  where  the  w-Ife  offends, 
alone,  without  the  company  or  coercion  of  her  husband, 
she  is  responsible  for  her  offence  as  much  as  any  femme- 
sole.  , 

2.  Another  species  of  compulsion  or  necessity  is  what 
our  law  calls  duress  per  minas;  or  threats  and  menaces, 

"which  induce  a  fear  of  death  or  other  bodily  harm,  and 
which  take  away  for  that  reason  the  guilt  of  many 
crimes  and  misdemeanours,  at  least  before  the  human 
tribunal.  But  then  that  fear  which  compels  a  man  to 
do  an  unwarrantable  action  ought  to  be  just  and  well, 
grounded  y  such,  “  qui  cadere  possit  in  virum  constan- 
tem,  non  timiclum  et  nieticulosuni,''  as  Bracton  expresses 
it  in  the  words  of  the  civil  law.  Therefore  in  time 
of  war  or  rebellion,  a  man  may  be  justified  in  doing 
many  treasonable  acts  by  compulsion  of  the  enemy  or 
rebels,  which  would  admit  of  no  excuse  in  the  time  of 
peace.  This,  however,  seems  only,  or  at  least  principal¬ 
ly,  to  hold  as  to  positive  crimes,  so  created  by  the  laws 
of  society,  and  which  therefore  soeiety  may  excuse  ;  but 
not  as  to  natural  offences,  so  declared  by  the  law  of 
Ciod,  wherein  human  magistrates  are  only  the  execu¬ 
tioners  of  divine  punishment.  And  therefore  though  a 
man  be  violently  assaulted,  and  hath  no  other  possible 
means  of  escaping  death  but  by  killing  an  innocent  per¬ 
son,  this  fear  and  force  shall  not  acquit  him  of  munlerj 
for  he  ought  rather  to  die  himself  than  escape  by  the 
murder  of  an  innocent.  But  in  such  a  ra.-c  he  is  j)cr- 
niltted  to  kill  the  assailant  j  for  there  the  law  of  nature, 
and  self-defence  its  primary  canon,  have  made  him  his 
own  [.rotector. 

'I’liere  is  a  third  species  of  necessity,  which  may 
be  distinguished  from  the  actual  com])ul>Ion  of  exter¬ 
nal  force  or  fear  ;  being  the  result  of  rca'on  and  rellec- 
tion,  which  act  upon  and  constrain  a  man’s  will,  and 
oblige  him  to  do  an  action  which  without  such  obli¬ 
gation  would  be  criminal.  And  that  is,  when  a  man 
has  bis  choice  of  two  evils  s<  t  before  him,  and  being 
under  a  necessity  of  choosing  one,  be  chooses  the  le..  • 
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Necessity,  penilcious  of  tlie  two.  Here  the  will  cannot  be  said 
V— freely  to  exert  itself,  being  rather  passive  than  active  ; 
or,  if  active,  it  is  rather  in  rejecting  the  greater  evil 
than  in  choosing  the  less.  Of  this  sort  is  that  neces¬ 
sity,  where  a  man  by  the  commandment  of  the  law  is 
bound  to  arrest  another  for  any  capital  ofl’encc,  or  to 
dispei-se  a  riot,  and  resistance  is  made  to  his  authority : 
it  is  here  justifiable,  and  even  necessary,  to  beat,  to 
wound,  or  perhaps  to  kill  the  offenders,  rather  than 
pei-mit  the  murderer  to  escape,  or  the  riot  to  conti¬ 
nue.  For  the  preservation  of  the  peace  of  the  king¬ 
dom,  and  the  apprehending  of  notorious  malefactors, 
are  of  the  utmost  consequence  to  the  public  ;  and 
therefore  excuse  the  felony^  which  the  killing  would 
otherwise  amount  to. 

4.  There  is  yet  another  case  of  necessity,  which  has 
occasioned  great  speculation  among  the  writers  upon 
general  law  j  viz.  whether  a  man  in  extreme  want  of 
food  or  clothing  may  justify  stealing  either,  to  relieve 
his  present  necessities.  And  this  both  Grotius  and 
Puffendorff,  together  w'ith  many  other  of  the  foreign 
jurists,  hold  in  the  affirmative  ;  maintaining  by  many 
ingenious,  humane,  and  plausible  reasons,  that  in  such 
cases  the  community  of  goods,  by  a  kind  of  tacit  con¬ 
cession  of  society,  is  revived.  And  some  even  of  our 
lawyers  have  held  the  same  ;  though  it  seems  to  be  an 
unwarranted  doctrine,  borrowed  from  the  notions  of 
some  civilians;  at  least  it  is  now  antiquated,  the  law  of 
England  admitting  no  such  excuse  at  present.  And 
this  Its  doctrine  is  agreeable  not  only  to  the  sentiments 
of  many  of  the  wisest  ancients,  particularly  Cicei'o, 
who  holds.  That  sunm  cuique  incommndum  fcrendum  est, 
potius  quain  de  alterius  cominodis  detrahcndum  ;  but  also 
to  the  Jewish  law,  as  ceitlfied  by  King  Solomon  him¬ 
self  :  “  If  a  thief  steal  to  satisfy  his  soul  when  he  is 
hungry,  be  shall  restore  sevenfold,  and  shall  give  all 
the  substance  of  his  house  which  was  the  ordinary 
punishment  for  theft  in  that  kingdom.  And  this  is 
founded  upon  the  highest  reason  :  for  men’s  properties 
would  be  under  a  strange  insecurity,  if  liable  to  be  in¬ 
vaded  according  to  the  wants  of  others  ;  of  which 
wants  no  man  can  possibly  be  an  adequate  judge  but 
the  party  himself  who  pleads  them.  In  England 
especially,  there  would  be  a  peculiar  impropriety  in 
admitting  so  dubious  an  abuse :  for  by  the  laws  such 
sufficient  provision  is  made  for  the  poor  by  the  power  of 
the  civil  magistrate,  that  it  is  impossible  that  the  most 
needy  stranger  should  ever  be  reduced  to  the  necessity 
of  thieving  to  support  nature.  The  case  of  a  stranger 
is,  by  the  way,  the  strongest  instance  put  to  Baron 
Puftendorff,  and  whereon  he  builds  bis  principal  ar¬ 
guments  :  which,  however  they  may  hold  upon  the 
continent,  where  the  parsimonious  industry  of  the 
natives  orders  every  one  to  work  or  starve,  yet  must 
lose  all  their  weight  and  efficacy  in  England,  where 
charity  is  reduced  to  a  system,  and  interwoven  in  our 
very  constitution.  Therefore  our  laws  ought  by  no 
means  to  be  taxed  with  being  unmerciful,  for  denying 
this  privilege  to  the  necessitous  ;  especially  when  we 
consider,  that  the^  on  the  representation  of  his 

ministers  ot  justice,  hath  a  power  to  soften  the  law, 
ami  to  extend  mercy  in  cases  of  peculiar  hardship.  An 
advantage  which  is  wanting  in  many  states,  parti¬ 
cularly  those  which  are  democratical  I’aml  these  have 
iu  its  stead  introduced  and  adopted,  in  the  body  of 
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the  law'  itself,  a  multitude  of  circumstances  tending  to  Keccsi,i*v 
alleviate  its  rigour.  But  the  founders  of  our  constitu-  H 
tion  thought  it  better  to  vest  in  the  crown  the  power  of  Neck, 
pardoning  particular  objects  of  compassion,  than  to  ’ ' 
countenance  and  establish  theft  by  one  general  undistin¬ 
guishing  law'. 

NECHO,  king  of  Egypt,  began  his  reign  690  B.  C. 
and  was  killed  eight  years  after  by  Sabacon  king  of 
Ethiopia.  Psammiticns  his  son  succeeded  him,  and 
was  the  father,  as  Herodotus  informs  us,  of  Neclio  II. 
who  reigned  in  the  616  B.  C.  This  Necho  II.  is  ce* 
lebrated  in  history  for  attempting,  though  in  vain,  to 
cut  a  canal  from  the  Nile  to  the  Arabian  gulf.  He 
carried  bis  arms  as  far  as  the  Euphrates,  and  con¬ 
quered  the  city  of  Carchemisli.  This  prince  is  not  only 
known  in  Scripture  under  the  name  of  Ncc/io,  but  also 
in  profane  history'.  He  no  sooner  succeeded  to  the 
crown  than  he  raised  great  land  armies,  and  fitted  out 
vast  fleets,  as  well  upon  the  Mediterranean  as  upon  the 
Bed  sea :  he  gave  battle  to  the  Syrians  near  the  citv 
of  Migdol ;  routed  them,  and  made  himself  master 
of  the  city  of  Cadytis.  The  learned,  however,  are  not 
agreed  about  this  city  Cadytis.  Some  will  have  it  to 
be  Cades  in  Arabia  Petreca,  others  Jerusalem  ;  and 
others  say  it  is  the  city  of  Cedes,  or  Kedesh,  in  Galilee, 
in  the  tribe  of  Naphtali. 

The  Scriptures  aquaint  us  with  the  w’holc  expedi¬ 
tion  of  Ncclio  in  all  its  particulars,  2  Kings  xxlii.  29. 

&c.  and  2  Clir.  xxxv.  20,  21,  &c.  In  the  year  of  the 
world  3394,  this  prince  having  drawn  out  his  army 
into  the  field  to  make  war  with  the  Assyrians  or  Ba¬ 
bylonians,  and  to  take  tin-  city  of  Carchemisli,  other¬ 
wise  called  Circusimn,  upon  t!ie  Euphrates,  Josiah  king 
of  Judah,  who  was  a  tributary  to  the  king  of  Babylon, 
marched  to  oppose  his  passage.  Necho,  who  had  no 
designs  against  him,  sent  to  tell  him,  “  What  have  I  to 
do  with  you,  king  of  Judah  ?  It  is  not  against  you  that 
I  am  come  forth,  but  against  another  people,  against 
whom  the  Lord  has  commanded  me  to  make  war. 

Leave  off  tlierefore  to  set  yourself  against  me,  I'or  fear 
the  Lord  should  punish  you  for  your  resistance.”  But 
Josiah  would  not  hearken  to  the  remonstrances  of  Ne- 
clio,  but  gave  him  battle  at  Megiddo,  where  he  receiv¬ 
ed  the  wound  of  which  he  died.  The  people  of  Je¬ 
rusalem  set  up  Jclioahaz  for  king  of  Jndali,  and  Necho 
soon  passed  forward,  without  making  any  longer  stay 
in  .Tudea. 

But  at  his  return  from  his  expedition,  which  Avas 
very  succe^ssful,  he  halted  at  Biblah  in  Syria ;  and 
sending  for  Jehoahaz  king  of  the  Jews,  he  deposed 
him,  loaded  him  with  chains,  and  sent  him  into 
Egypt.  Then  coming  to  Jerusalem,  he  set  up  Ella- 
kim,  or  Jeholakim,  in  iiis  place,  and  exacted  the  pay¬ 
ment  ot  100  talents  of  silver  and  one  talent  of  gold 
from  the  counti’y.  Jeremiah  (xlvi.  2.)  acquaints  us 
that  the  city  of  Carchemisli  was  taken  li’om  Necho  by 
Neliiicliadnezzar  king  of  Babylon,  in  the  fourtli  year 
of  Jelioiakim  king  of  Judah  ;  .‘O  that  Necho  did  not 
enjoy  his  conquest  above  four  years.  Josephus  adds, 
that  the  king  of  Babylon  pursuing  liis  victory,  brought 
under  his  dominion  all  the  country  whicli  is  between 
the  Euphrates  and  Egypt,  excepting  Judea.  Thus 
Necho  was  again  reduced  within  the  limits'  of  his  own 
country. 

NECK,  in  Anatotmj,  is  tlie  slender  part  situated  be¬ 
tween 
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tween  the  head  and  trunk  of  the  body.  See 

TOMY. 

NECROLIUM,  a  word  used  by  some  of  the  alche¬ 
mical  writers  to  express  a  remedy  almost  always  capa¬ 
ble  of  averting  death,  and  continuing  life  to  its  utmost 
period. 

iiecrologtum,  lormed  ot 

a 


[  74.5  J  N;.  C 

Ana-  of  those  subterraneous  cavities  being  dug  out  of  the  na- 
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book  anciently  kept 


•}•  Lib.  i.  }  2 


_  formed  of 

“  discoui-se  or  enumeration,’ 
in  churches  and  monasterie.s, 
wherein  were  registered  the  benefactors  of  the  same, 
the  time  of  their  deaths,  and  the  days  of  their  comme¬ 
moration  ;  as  also  the  deaths  of  the  priors,  abbots, 
religious,  canons,  &c.  This  was  otherwise  called  ca~ 
lender  and  obituary. 

NECROMANCY,  the  art  of  revealing  future  events 
by  a  pretended  communication  with  the  dead. 

This  superstitious  and  impious  impo.sture  appears 
to  have  had  its  origin  at  a  very  early  period  in  Egypt, 
and  to  have  been  thence  propagated  in  every  nation 
with  the  manners  of  whicli  history  has  made  us  ac¬ 
quainted.  Tlie  conquests  of  Sesostris  might  introduce 
it  into  India  j  the  Israelites  would  naturally  borrow 
it  from  the  people  among  whom  they  sojourned  400 
years  j  and  it  would  easily  find  its  way  into  Phoenicia, 
from  the  vicinity  of  that  country  to  the  land  of  its 
nativity.  From  the  Egyptians  and  Phoenicians  it 
was  adopted,  with  the  other  rites  of  paganism,  by  the 
Greeks  j  and  it  was  imported  into  Rome  with  Grecian 
literature  and  Grecian  manners.  It  was  not  however 
confined  to  the  pagan  nations  of  antiquity  ;  it  spread 
itself  through  all  the  modern  nations  of  Europe,  and 
took  such  deep  root  as  to  be  long  retained  even  after 
those  nations  were  converted  to  the  Christain  faith. 

Of  its  early  antiquity  we  have  complete  evidence  in 
the  writings  of  Moses,  where  it  is  severely  condemned 
as  an  abomination  to  the  Lord  *  ;  and  though  it  appears 
to  Iiave  been  even  then  spread  into  Phoenicia,  we  might 
yet  conclude  its  birthplace  to  have  been  Egypt,  because, 
at  their  exndy,  the  Israelites  were  coiTupted  only  by 
Egyptian  superstitions,  and  because  necromanev  seems  to 
be  one  of  those  whoredoms  which  the  prophet  Ezekiel 
represents  his  countrymen  as  having  brought  with  them 
from  I'.gypt,  and  continued  to  practise  till  they  were 
carried  captives  into  Babylon. 

If  from  sacred  we  proceed  to  consult  profane  authors, 
we  shall  find  them  not  only  alTlrming  Egvpt  to  have 
been  the  birthplace  of  necromancy,  hut  in  some  degree 
accounting  for  the  origin  of  so  impious  a  delusion. 
From  Diodorus  the  Sicilian  t  wc  learn  that  the  Gre¬ 
cian  fable  of  Charon  the  ferryman  of  hell,  of  Styx,  Co- 
cytus,  the  E/ysian  Fields,  Tartarus,  the  judgment  of 
Minos  and  Ttliadamanthus,  &c.  with  the  wliole  scenery 
of  the  Infernal  region.s,  were  imported  from  Egypt  into 
Greece.  The  ancient  Egyptians,  and  indeed  all  the 
people  of  the  cast,  made  use  of  caves  for  burying  places, 
which  rvere  well  suited  to  the  solemn  sadness  of  the  sur¬ 
viving  friemls,  and  proper  receptacles  for  those  wlio 
were  never  more  to  behold  the  light.  In  Egypt,  many 
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and  command  the  admiration 
,  and  near  to  the  pyramids  in  particular 
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there  are  some  apartments  of  a  wonderful  fabric,  which 
though  they  extend  in  length  4400  feet,  and  are  about 
30  leet  in  depth,  appear  to  have  been,  if  not  entirely 
dug,  at  least  reduced  to  form  by  the  chissel  or  pickaxe 
of  the  artist. 

From  the  practice  of  burying  in  such  caverns  sprung 
the  opinion  that  the  infernal  mansions  were  situated 
somewhere  near  the  centre  of  the  earth,  which  by  the 
Egyptians  was  believed  to  be  not  very  distant  from  its 
surface  J.  In  these  dreaiy  mansions,  it  was  very  easy 
for  such  adepts  as  the  priests  of  Egypt  to  fabricate  Ere¬ 
bus,  Tartarus,  the  Elysian  Fields,  and  all  those  scenes 
which  w'ere  displayed  before  the  initiated  (see  Myste¬ 
ries),  and  by  them  described  to  the  million  of  the  peo¬ 
ple.  As  it  was  in  those  dark  abodes  that  necromancy 
was  practised,  it  would  he  no  difficult  matter  for  such 
magicians  as  withstood  Moses  to  impose  so  far  upon  the 
credulous  vulgar,  as  to  make  them  believe,  that  in  con¬ 
sequence  of  their  invocations  they  actually  saw  the 
ghosts  of  their  friends  ascend  out  of  the  earth.  It  ap¬ 
pears  from  the  book  of  Exodus,  that  the  Israelitlsh  wo¬ 
men  were,  even  in  the  wilderness,  well  acquainted  with 
the  use  of  the  mirror,  w-hich  was  therefore  undoubted¬ 
ly  known  to  the  Egyptians.  But  a  mirror  of  a  parti¬ 
cular  form  and  properly  illuminated  at  the  instant  re¬ 
quired,  might  he  easily  made  to  reflect,  in  a  cavern 
from  which  all  other  light  was  carefully  excluded,  the 
image  of  the  deceased,  who  was  called  upon  by  the  ne¬ 
cromancer  j  and  we  can  readily  conceive,  that  with  re¬ 
spect  to  the  question  to  be  proposed,  a  person  might  be 
concealed,  prepared  to  give  such  ambiguous  answers 
as  would  satisfy  the  inquirer,  and  at  the  same  time  save 
the  credit  of  the  oracle.  The  terrified  imaginations 
of  the  spectators  would  aid  the  delusion,  and  make  a 
very  slight  resemblance  pass  for  the  ghost  or  of 

their  departed  friend  •,  or  the  necromancer  might  assign 
plausible  reasons  why  a  spectre,  after  having  dwelt  for 
some  time  in  the  infernal  regions,  should  lose  something 
of  its  resemblance  to  the  body  which  it  animated.  Such 
juggling  tricks,  though  performed  by  artists  less  accom¬ 
plished  than  Jannes  and  Jamhres,  have  gained  credit 
among  people  much  more  enlightened  than  the  Egyp- 
ti.sns  can  possibly  have  been  when  the  science  of  necro¬ 
mancy  was  invented  by  their  priests. 

'I hat  the  Israelites,  notwithstanding  the  prohibition 
of  their  legislator,  continued  to  practise  the  rites  of  ne¬ 
cromancy,  is  apparent  from  Saul’s  transaction  with  the 
witch  of  Endor  (sec  M.vGic).  From  the  same  trans¬ 
action,  It  Is  likewise  apparent  that  the  witches  of  Israel, 
and  therefore  in  all  probability  the  necromancers  of  E- 
gypt,  pretended  to  ovotate  the  ghosts  of  the  dead  by  a 
dmwn  or  familiar  spirit,  which  they  had  at  their  com¬ 
mand  to  employ  upon  every  emergency.  This  demon 
was  called  oB  ;  and  thei-cforc  Saul  desires  his  servants 
to  find  him  a  woman  who  was  mistress  of  an  OB  (a). 

It 


f  Bryayit's 
Analysis  of 
Mytho¬ 
logy.. 


(a)  The  original,  or  radical,  signification  of  this  word  occurs,  in  Job  xxxii.  vcr.  19.  ;  where  Elihu  compares 
his  belly  to  new  bottles,  which  he  calls  oboth,  the  plural  of  ob.  But  as  bottles  were  then  made  of  leathci',  new 
bottles  filled  .vith  wine  and  ready  to  burst,  as  Elihu  dcscribi  s  Uiem,  would  of  course  be  of  a  form  nearly  globu¬ 
lar. 
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Seci'oraan-  It  is  probalile  that  those  wretched  impostors  had  in 
cy.  their  pay  some  persons  who  occasionally  acted  the 
part  of  the  demon,  and  when  the  execution  of  the 
plot  requii-ed  their  agency,  emitted,  by  means  of  a 
cavity  dug  for  that  purpose,  a  law  Imllow  voice  from 
below  the  ground.  Hence  we  find  Isaiah,'  in  his  de- 
"if  Chap.  '  nunciations  against  Ariel*,  Saying,  “'Thou  shalt  be 
XXIX.  4.  brought  down,  and  shalt  speak  out  of  the'grobhd  ;  and 
thy  speech  shall  be  low  out  of  the  dust,  ahd  thy  voice 
shall  be  as  of  one  that  hath  a  familiar  spirit  (an  ob)  out 
"  of  the  ground,  and  thy  speech  shall  whisper  out  of  the 
dust.” 

But  though  the  Egyptian  priests  were  undoubtedly 
the  inventors  of  the  whole  mystery  of  necromancy,  and 
though  it  was  from  them  imported  into  Greece  by  the 
Selli  or  priests  of  Dodona,  it  does  not  appear  that  the 
Grecian  necromancers  pretended  to  be  masters  of  OBS 
or  familiar  spirits.  Mopsus,  Ojpheus,  Linus,  Eumol- 
pus,  &c.  who  either  travelled  into  Egypt  in  quest  of 
knowledge,  or  were  actually  natives  of  that  country,  in¬ 
structed  the  early  Greeks  in  this  Occult  science  :  but 
whatever  might  be  the  practice  of  these  apostles  them¬ 
selves,  their  disciples  professed  to  do  all  the  feats  of  ma¬ 
gic  by  performing  certain  rites,  by  offering  certain  sa¬ 
crifices,  by  muttering  a  certain  form  of  xvords,  by 
charms,  spells,  and  exorcisms.  By  these  they  pretend¬ 
ed  to  evocate  the  dead  as  certainly  as  the  Egj’ptians 
and  Jews  did  by  their  familiar  spirits.  By  a  small  dis¬ 
play  of  critical  learning  this  might  be  easily  proved 
from  the  popular  story  of  Orpheus  and  Eurydlce,  which 
certainly  was  founded  on  one  of  these  necromantic  de¬ 
ceptions  exhibited  in  a  cave  near  Dodona,  where  the 
priests  had  a  hades  or  Infernal  mansion,  in  humble  imi¬ 
tation  of  those  with  which  the  first  of  them  were  well 
acquainted  in  Egypt.  It  is  indeed  evident,  without 
the  aid  of  criticism  :  no  man  of  any  letters  is  ighorant, 
that  whatever  superstitions  of  this  kind  prevailed  among 
the  Romans  were  borrowed  from  the  Greeks.  But  we 
all  know  that  Virgil  makes  one  of  his  shepherds,  by 
means  of  certain  herbs,  poisons,  and  senseless  charms, 
raise  up  ghosts  from  the  bottoms  of  their  graves  •,  and 
Lucian  has  fabricated  a  story  of  this  kind,  wdilcli  may 
be  considered  as  an  exact  parallel  to  the  witch  of  En- 
•I  LIb.  vi.  dor.  Just  before  the  battle  of  Pharsalia  he  makes  f 
ver.  570.  etyoungPompey  travel  by  night  to  a  Thessalian  sorceress, 

“  andanxiouslylnquireof  her  the  issue  of  the  war.  Thft 

female  necromancer,  by  a  tedious  process  of  charms  and 
incantations,  conjures  up  the  ghost  of  a  soldier  who  had 
been  lately  slain.  The  phantom,  after  a  long  preamble, 
denounces  a  prediction  much  of  the  same  kind  with  that 
which  the  king  of  Israel  received  from  Samuel  at  En- 
dor ;  and  though  we  have  elsewhere  shown,  that  no¬ 
thing  but  the  spirit  of  God  could  have  foreseen  the  in- 
evitable  destruction  of  Saul,  his  sons,  and  his  army,  (see 


Magic),  it  was  very  easy  for  any  man  of  tolerable  sa- 
gacity  to  foresee  the  defeat  of  Pompey’s  raw  and  undis-  ^ 
cuplined  troops  by  the  hardy  veterans  of  the  victorious 
Caesar. 

It  w'ould  be  endless  to  enumerate  all  the  fidlacious 
evocations  of  ghosts,  and  the  ambiguous  responses  re¬ 
turned  by  those  pretended  spirits,  of  which  we  have 
accounts  from  the  poets  and  historians  of  the  celebrated 
nations  of  antiquity.  M  e  shall  therefore  proceed  to 
mention  a  few  which  occur  in  the  fabulous  history  of 
more  modern  nations,  and  then  leave  the  subject  to  the 
meditation  of  our  readers.  In  Mallet’s  Northern  An¬ 
tiquities,  we  have  the  following  account  of  a  necroman¬ 
tic  exploit,  between  which,  and  the  descent  of  the  an¬ 
cient  heroes  into  hell,  it  is  impossible  not  to  remark  a 
striking  similitude. 

“  Odin  the  sovereign  of  man  arises.  He  saddles  his 
horse  Sleipncr  j  he  mounts,  and  is  conveyed  to  the  sub¬ 
terraneous  abode  of  Hela.  The  dog  wdiich  guards  the 
gates  of  death  meets  him.  His  breast  and  his  jaws  are 
stained  with  blood.  He  opens  his  voracious  mouth  to 
bite,  and  barks  a  long  time  at  the  father  of  magic. 
Odin  pursues  his  way }  and  the  infernal  cavern  resounds 
and  trembles  under  his  horse’s  hoofs.  At  length  he 
leaches  the  deep  abode  of  death,  and  stops  near  the 
eastern  gate,  where  stands  the  tomb  of  the  prophetess. 
He  sings  with  a  voice  adapted  to  call  up  the  dead  j  he 
looks  tow'ards  the  world  ;  he  engraves  Runic  characters 
on  her  tomb  j  he  utters  mysterious  words  j  and  he  de¬ 
mands  an  answer,  until  the  prophetess  is  constrained  to 
arise  and  thus  utter  the  words  of  the  dead. — "  Who  is 
this  unknown  that  dares  to  disturb  my  repose,  and 
drag  me  from  the  grave,  in  which  I  have  been  dead  so 
long,  all  covered  with  snow,  and  moistened  with  the 


rains  ?”  &c. 

The  Gaelic  druids  pretended  to  be  masters  of  the 
same  secret.  This  is  evident  from  the  name  of  a  species 
of  divination,  not  uncommon  among  the  Scotch  High¬ 
landers  so  lately  as  in  the  beginning  of  the  l8th  cen¬ 
tury.  By  a  gentleman  excellently  versed  in  the  anti¬ 
quities  of  that  people,  and  a  steady  friend  to  the  wTiter 
of  this  article,  we  have  been  Informed,  that  not  many 
years  ago  some  of  the  Highlanders  relied  implicitly  up¬ 
on  certain  oracular  responses,  called  in  their  language 
taghairm.  This  word  seems  to  be  compounded  of  ta, 
which  in  some  parts  of  the  Highlands  is  still  used  to 
denote  a  spirit  or  ghost,  and  g/iainn,  which  signifies 
calli/zg  upon  or  invoking.  Taghairm,  therefore,  in  its 
original  import,  is  necromancy  in  the  most  proper  sense 
of  that  word. 


Thei  •e  were  different  kinds  of  taglu^irm,  of  which  one 
was  very  lately  practised  in  Skye.  The  diviner  cover¬ 
ed  himself  with  a  cow’s  hide,  and  repaired  at  night  to 
some  deep-sounding  cave,  whither  the  person  who  con¬ 
sulted 


ft  inferred  that  the  original  import  of  ob  was  round  or  globular:  but  b  and  p  being  labials, 

vid^n  A  >  and  therefore,  from  the  Hebrew  ob  is  derived  the  Greek  ai|/,  oculus,  cTrleftai, 

mnnn*- tb  f  tb  Ops,  a.  name  under  which  the  earth  was  worshipped.  Upis  was  a  name  of  Diana  or  the 

fpi-ptipp  bft  ^  of  the  Dianas  was  likewise  Upis ;  but  this  Upis  was  undoubtedly  the  sun.  Now  the  dif- 

woril  WQo  j  hence  we  are  led  to  believe,  that  as  they  are  all  derived  from  ob,  this 

♦bosp  liorp+pb  ^  y  t  e  early  Idolaters  of  Egypt  to  denote  the  first  and  greatest  of  Pagan  gods,  the  sun.  If  so, 
ses  of  the  Greeks  °  mistresses  of  obs,  were  exactly  the  same  kind  of  impostors  with  the  Pythones  - 
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Necroman-  suited  lilin  followed  soon  after  witliout  any  attendants, 
cy.  At  the  mouth  of  the  cave  he  proposed  aloud  the  <|ues- 
~  V  *  '  tions  of  which  he  wanted  solutions  j  and  the  man  with¬ 
in  pronounced  the  responses  in  a  tone  of  voice  similar 
-to  that  with  which  the  OBS,  or  pretended  demons  of  an¬ 
tiquity,  gave  from  beneath  the  ground  their  oracular 
answers.  That  in  the  latter  days  of  taghairm,  the 
Gaelic  diviners  pretend  to  evocate  ghosts,  and  from 
them  to  extort  solutions  of  difficulties  proposed,  we 
have  no  positive  evidence  j  but  that  such  was  the  ori¬ 
ginal  pretence  there  can  be  little  doubt,  when  we  re¬ 
flect  either  upon  the  place  where  this  species  of  divina¬ 
tion  w'as  prac  tised,  or  upon  the  import  of  the  word  by 
which  it  was  denominated. 

As  we  have  been  led  to  mention  taghairm,  we  shall 
beg  leave  to  nrake  a  few  observations  on  another  spe¬ 
cies  of  it,  called an  uinge,  or  “  taghairm  by 
water.”  This  too  was  last  practised  in  the  Isle  of  Skye, 
by  a  man  of  the  name  of  M'^Cuidhean,  whose  ancestors 
had  long  been  famous  for  the  art.  He  lived  near  a 
beautiful  cascade  on  a  small  river  ;  and  when  consulted 
on  any  matter  of  consequence,  he  covered  his  whole 
body  with  a  cow’s  hide,  that  necessary  Implement  of 
Highland  divination,  and  placed  himself  between  the 
water  of  the  cascade  and  the  rock  over  which  it  flowed. 
'I’hen  another  man  with  a  heavy  pole  gave  repeated 
strokes  to  the  water,  and  the  diviner  behind  it  crying 
out  now  and  then  in  Gaelic,  “  Is  this  a  stock  o  arn  f” 
'I'his  operation  was  continued  till  IM'Cuidhean  was  per¬ 
ceived  to  he  frantic  or  furious,  when  he  was  considered 
as  in  a  condition  to  answer  the  most  important  ques¬ 
tions.  He  was  frequently  consulted  about  futurity  ; 
and  though  he  could  not,  in  the  proper  sense  of  the 
word,  be  called  a  nccivma/icer,  his  responses  were  list¬ 
ened  to  as  proceeding  from  something  more  than  hu¬ 
man.  A  degree  of  phrenr.y,  citlmr  real  or  affected, 
seems  to  have  accompanied  the  predictions  of  certain 
kinds  of  diviners  in  all  ages  ;  and  we  cannot  help  re¬ 
marking  the  similarity  between  the  madness  of  M‘Cuid- 
hean  and  that  of  the  Sibyl  in  the  sixth  book  of  the  iE- 
neid  j  though  we  cannot  suppose  the  one  to  have  been 
borrowed  from  the  other. 

At,  Phxhi  nondum  patiens,  imma)ti.s  in  antro 
Bacchatnr  rates,  tnagnnm  si  pcctore  possit 
Alxcitsisse  Deum  :  tanto  magis  ille  fatigat 
Os  rahidum,  fera  cor  da  domans,  fingitque  pi'cmcndo. 

Struggling  in  vain,  impatient  of  her  load. 

And  lab’ring  underneath  the  pond’rous  god 
The  more  she  strove  to  shake  him  fronj  her  breast, 
AVith  more  and  far  superior  force  he  press’d. 

Dryden. 

That  all  these  pretences,  whether  ancient  or  nKnIerii, 
to  the  power  of  divination  by  means  of  familiar  spirits, 
or  by  the  art  of  necromancy,  were  groundless  as  well 
as  impious,  it  would  be  allronting  the  understandings 
of  our  readers  to  offer  any  jnoof.  Uiuler  the  article 
iM.\GIC  we  have  said  enough  on  the  subject,  and  per- 
liaps  more  than  enougii,  to  Hiose  who  know  that  de¬ 
mons,  if  they  have  any  existence,  and  the  dejrarled 
spirits  of  good  and  bad  men,  are  all  under  the  controul 
of  Him  who  governs  the  intellectual  as  well  as  material 
world  by  fixed  and  equal  laws. — These  details  of  super¬ 
stition,  however,  will  not  be  useless,  if,  by  showing 
VoL.  XIV.  Part  II. 


how  poor  and  wretched  a  creature  man  becomes  when  Nci  i  in  aa- 
left  to  his  own  inventions,  they  shall  make  any  one  cy 
grateful  for  the  benefits  of  good  government,  and  the  „  . 

blessings  oi  revealrd  religion.  i  _ _ 

NECROPOLIS,  a  suburb  of  Alexandria  In  Egypt. 

It  signifies  “  the  City  of  the  Dead  j”  wherein  there 
w’ere  temples,  gardens,  and  superb  mausoleums.  Here 
Cleopatra  is  said  to  have  applied  the  aspic  to  her  breast, 
to  prevent  being  led  in  triumph  by  Augustus,  who  en¬ 
deavoured  to  save  her. 

NECROSIS,  nx^to-n;,  in  Medicine,  a  complete  mor¬ 
tification  of  any  part ;  called  also  sideratio  and  spha¬ 
celus. 

NECTANEBUS,  or  Nectanabis,  a  king  of  E- 
gypt,  who  defended  his  country  against  the  Persians. 

His  grandson  of  the  same  name  made  an  alliance  with 
Agesilaus  king  of  Sparta,  and  w'ith  his  assistance  he 
quelled  a  rebellion  of  his  subjects.  Some  time  after  he 
was  joined  by  the  Sidonians,  Phoenicians,  and  inhabi¬ 
tants  of  Cyprus,  who  had  revolted  from  the  king  of 
Persia.  This  powerful  confederacy  was  soon  attacked 
by  Darius  the  king  of  Persia,  who  marched  at  the  head 
of  his  troops.  Nectanehus,  to  defend  his  frontiers 
against  so  dangerous  an  enemy,  levied  20,000  merce¬ 
nary  soldiers  in  Greece,  the  same  number  in  Libya, 
and  60,000  were  furnished  in  Egypt.  This  numtroiis 
body  was  not  equal  to  the  Persian  forces,  and  Necta- 
nebus,  defeated  in  a  battle,  gave  up  all  hopes  of  re¬ 
sistance,  and  fled  into  Ethiopia,  where  he  found  a  safe 
asylum.  His  kingdom  of  Egypt  became  from  that  time 
tributary  to  the  king  of  Persia. 

NECTAR,  among  ancient  poets,  the  drink  of  the 
fabulous  deities  of  the  heathens  ;  in  contradistinction 
from  their  solid  food,  which  was  called  ambrosia. 

NECTARINE,  a  fruit  differing  in  nothing  fi-orn 
the  common  peach,  of  which  it  is  a  species,  but  In 
having  a  smoother  rind  and  a  firmer  pulp.  Sec  Pilit- 
SICA. 

NECTARIUM,  from  nectar,  the  fabled  “  drink 
of  the  gods  j”  defined  by  LInnaus  to  be  a  part  of  the 
corolla,  or  appendage  to  the  petals,  ap|)ropriated  for 
containing  the  honey,  a  species  of  vegetable  salt  under 
a  fluid  form,  that  oozes  from  the  plant,  and  is  the  prin¬ 
cipal  food  of  bees  and  other  insects. 

Notwithstanding  this  definition,  which  seems  to  con¬ 
sider  the  nectarium  as  necessary  a  part  of  the  corolla 
.as  the  petals,  it  is  certain  that  all  flowers  are  not  pro¬ 
vided  with  this  appendage,  neither  indeed  is  it  essen¬ 
tial  to  fructification. 

There  is,  besides,  a  manifest  impropriety  in  terming 
the  nectarium  a  part  of  the  corolla.  Linnmus  might, 
with  equal  propriety,  have  termed  it  a  part  or  appen-'®^*' 
dage  of  the  stamina,  calyx,  or  pointal,  as  the  ap]H.'ar- 
ance  in  question  is  confined  to  no  particular  part  of 
tile  flower,  but  is  as  various  in  point  of  situatiou  as  of 
form.  The  truth  is,  the  term  nectarium  is  exceedingly 
vague  ;  and,  if  any  detenninate  meaning  can  be  affixed 
to  it,  is  expressive  of  all  the  singularities  which  are  ob¬ 
served  in  the  different  parts  of  flowers. 

J'he  tube,  or  lower  part  of  flowers  with  one  petal, 

Liniueus  considers  as  a  true  nectarium,  because  it  is 
generally  found  to  contain  the  sweet  liquor  formerly 
mentioned.  This  liquor  Fontedera  comji.irr-.  to  that 
called  amnios  in  pregnant  animals,  which  einers  the 
fertile  or  impregnated  seeds  ;  hut  that  this  is  not  at 

5  R  lea't 


NEC  [  74^  J  NEE 


least  its  sole  use,  is  evident  from  this  circumstance,  that 
the  honey  or  liquor  in  question  is  to  be  found  in  flowers 
where  there  are  either  no  seeds,  or  those  which,  from 
tiie  want  of  male  organs,  cannot  be  impregnated. 
Thus  the  male  flowers  of  nettle  and  willow,  the  female 
flowers  of  sea-side  laurel  and  black  bryony,  the  male 
and  female  flowers  of  clutia,  kiggelaria,  and  butcher’s 
broom,  all  abound  with  the  honey  or  nectar  alluded 
to. 

Vaillant  was  of  opinion,  that  the  nectaiium  was  an 
essential  part  of  the  corolla  ;  for  which  reason  he  distin¬ 
guished  the  singular  appearances  in  fennel  flower  and 
columbine  by  the  name  of  petals  :  the  coloured  leaves 
which  are  now  termed  the  petals  he  denominates  tlie 
Jlower  cup. 

That  the  nectariura,  however,  is  frequently  distinct 
from  the  petals,  is  evident  both  from  the  well  known 
examples  just  mentioned,  as  likewise  from  the  flowers 
of  monkshood,  hellebore,  isopyrum,  fennel  flower  of 
Crete,  barrenwort,  grass  of  Parnassus,  chocolate  nut, 
cherleria,  and  sauvagesia. 

These  general  observations  being  premised,  we  pro¬ 
ceed  to  take  a  nearer  and  more  particular  view  of  the 
principal  diversities,  both  in  form  and  situation,  of  this 
striking  appendage  to  the  flower.  I.  In  many  flowers 
the  nectarlum  is  shaped  like  a  spur  or  horn  j  and  that 
either  in  flower’s  of  one  petal,  as  valerian,  water  mil¬ 
foil  (utnculai'ia),  butterwort,  and  calves-snout  j  or  in 
such  as  have  more  than  one,  as  larkspur,  violet,  fumi¬ 
tory,  balsam,  and  orchis.  2.  In  the  following  plants, 
the  nectarlum  is  properly  a  part  of  the  corolla,  as  ly¬ 
ing  within  the  substance  of  the  petals  ;  ranunculus, 
lily,  iris,  crown  imperial,  water  leaf,  mouse  tail,  ana¬ 
nas,  or  pine  apple,  dog’s-tooth  violet,  piperldge  bush, 
vallisucria,  hermannia,  uvularia,  and  swertia.  3,  'I'he 
nectarlum  is  frequently  placed  In  a  series  or  row  with¬ 
in  the  petals,  though  entirely  unconnected  with  their 
substance.  In  this  situation  it  often  resembles  a  cup, 
as  in  narcissus,  A  nectarlum  of  . this  kind  is  said  by 
Llnngeus  to  crown  the  corolla.  The  following  are  ex¬ 
amples  :  daffodil,  sea  daftodll,  campion,  viscous  cam¬ 
pion,  swallow-wort,  stapella,  cynanchum,  nepenthes, 
cherleria,  balsam-tree,  African  spirma,  w'itch-l)azel,olax, 
and  passion-flower.  4.  In  Indian-cress,  buckler,  mus¬ 
tard,  Barbadoes  cherry,  and  monotropa,  the  nectarium 
is  situated  upon  or  makes  part  of  the  calyx.  5.  The 
nectarium  in  bastard  flower-fence  is  seated  upon  the  an- 
Uierx  or  tops  of  the  stamina  j  whence  the.  name  udenan- 
thera,  ov  glandular  anthera,  which  has  been  given  to 
this  genus  of  plants.  In  the  following  list  it  is  placed 
ujron  the  filaments  j  bean-caper,  bay,  fraxinella,  marvel 
of  Ferii,  bell-flower,  lead-wort,  roella,  and  commelina. 

6.  In  hyacinth,  flowering-rush,  stock  July  flower,  and 
rocket,  tlie  nectarium  is  placed  upon  the  seed-bud. 

7.  In  honey-flower,  orpine,  buckwheat,  collinsonia,  la- 
tnrsea,  naveivvort,  mercury,  clutia,  kiggelaria,  sea-side 
laurel,  and  African  spiraea,  it  is  attached  to  the  com¬ 
mon  receptacle.  Lastly,  In  ginger,  nettle,  dyer’s  weed, 
heart  seen,  costus,  turmeide,  grewia,  bastard  orpine,  va- 
nelloe,  shew-tree,  and  willow,  the  nectarium  is  of  a 
very  singular  construction,  and  cannot  properly  fall  under 
any  of  the  foregoing  heads. 

In  discriminating  the  genera,  the  nectarium  often 
iprnishes  an  essential  character. 

PJants  which  have  the  nectarium  distinct  from  the 
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petals,  tliat  is,  not  lodged  within  their  substance,  are  Nectarium 
affimed  by  Linnseus  to  be  generally  poisonous.  The  || 
following  are  adduced  as  examples  :  monkshood,  helle-  Needham-^ 
bore,  columbine,  fennel-flower,  grass  of  Parnassus,  bar-  '  ’ 
ren-woit,  oleander,  marvel  of  Peru,  bean-caper,  succu¬ 
lent  swallow-wort,  fraxinella,  and  honey-flower. 

NECUIA,  in  Botany,  a  name  given  by  the  ancient 
Greeks  to  a  species  of  mullein. 

The  Greeks  and  Romans  both  used  the  stalks  of  a 
peculiar  kind  of  mullein,  called  thryallis  by  Nicander, 
for  the  making  of  wicks  of  lamps.  We  have  a  kind  of 
mullein  called  lychnites,  and  candle-wick  mullein,  from 
the  of  Dioscoiidesj  but  it  is  not  certain  that 

ours  is  the  same  plant. 

The  ancients  used  the  stalks  of  many  diflerent  plants 
for  the  wicks  of  their  candles  and  lamps.  The  rush, 
stripped  of  its  hark,  was  as  commonly  in  use  with  them 
as  with  us  for  that  purpose  ;  and  they  also  used  the  net¬ 
tle,  this  mullein,  and  many  other  plants,  whose  stalks 
were  composed  of  tough  filaments,  for  the  same  pur¬ 
pose  ;  beating  them  out  like  hemp,  and  when  dry  dip¬ 
ping  them  in  melted  resin,  and  other  such  inflammable 
substances.  When  thus  prepared,  they  are  readily  in¬ 
flammable,  like  our  flambeau  ;  and  this  mullein,  having 
stalks  more  long  and  large,  and  more  Arm  than  all  the 
others,  was  used  to  make  those  lights  with  which  they 
set  fire  to  the  funeral  pile,  I'or  consuming  the  ashes  of 
their  ilead  friends. 

NECYDALIS,  a  genus  of  insects  belonging  to  the 
order  of  coleoptera.  See  Entomology 

NEEDHAM,  John  Tubervillic,  was  born  at 
Londoii  the  loth  of  September  in  the  year  1713.  His 
parents  were  descended  from  ancient  and  noble  fami- 
l  es.  His  father,  who  bad  once  possessed  a  considerable 
patrimony  at  Hilston,  in  the  county  of  Monmouth, 
was  of  the  younger  and  Catholic  branch  of  the  Need¬ 
ham  family :  tlie  head  of  the  elder  and  Protestant 
branch  was  Lord  Kilmory,  created  viscount  in  the  year 
1625.  The  father  of  I\lr  Needham  died  young,  and 
left  but  a  small  fortune  to  his  four  children.  His 
eldest  son,  who  is  the  subject  of  this  article,  prosecu¬ 
ted  his  studies  under  the  secular  clergy  of  the  English 
college  of  Douay,  rvherc  he  took  orders,  taught  rhe¬ 
toric  for  several  years,  gave  eminent  proofs  of  sagacity 
and  genius,  and  surpassed  all  tlie  other  professors  of 
that  seminary  in  the  knowledge  of  experimental  phi¬ 
losophy.  In  1740,  he  was  engaged  by  his  superiors 
ill  the  service  of  the  English  mission,  and  was  entrust¬ 
ed  with  the  direction  of  the  school  erected  at  Twy- 
ford,  near  Winchester,  for  the  educatron  of  the  Ro¬ 
man  Catholic  youth.  In  1744,  he  was  appointed 
professor  of  philosophy  In  the  Englisli  college  at  Lis-  ' 
bon,  where,  on  account  of  his  bad  liealth,  he  remain¬ 
ed  only  1  5  montlis.  After  his  return,  he  passed  seve¬ 
ral  years  at  Ijondon  and  Paris,  whieli  were  principally 
employed  in  micro.scopical  observations,  and  in  other 
branches  of  expm’Imental  philosophy.  'I'lio  results  of 
these  observations  and  experiments  were  published  in 
the  Philosophical  Transaclioiis  of  the  Royal  Society 
o'^  London  in  1749.  and  in  a  volume  in  1  2mo  at  Pa¬ 
ris  in  1750;  and  an  account  of  ibein  was  also  given 
liy  M.  do  Bnffon,  in  tlie  lii’-t  volumes  of  his  Natural 
Hi'iory.  There  was  an  intirnale  connexion  between 
tills  illustrious  French  naturalist  and  Mr  Needham: 
they  made  their  experiments  and  observations  to¬ 
gether  t . 
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Kecdham  gctlier  ;  though  the  results  and  systems  tvhich  they  de- 
Nerdie.  duced  from  the  same  objects  and  operations  tvere  to- 
'  '  »  tally  difterent.  Mr  Needham  was  admitted  to  a  place 
ill  the  Koyal  Society  of  London  in  the  year  1747, 
and  in  the  Antiquarian  Society  some  time  after.  From 
the  year  1751  to  1767  he  was  chiefly  employed  in 
finishing  the  education  of  several  English  and  Irish 
noblemen,  by  attending  them  as  tutor  in  .their  travels 
through  France,  Italv,  and  other  countiies.  He  then 
retired  from  this  ivandering  life  to  the  English  semi¬ 
nary  at  Paris,  and  in  1768  was  chosen  by  the  Poyal 
Academy  of  Sciences  in  that  city  a  corresponding 
member. 

When  the  regency  of  the  Austrian  Netherlands,  in 
order  to  the  revival  of  philosophy  and  literature  in  that 
country  formed  the  project  of  an  Imperial  academy, 
which  was  preceded  by  the  erection  of  a  small  literary 
society  to  prepare  the  way  for  its  execution,  Mr  Need¬ 
ham  was  invited  to  Brussels  by  Count  Cobentzel  and 
the  president  Neny,  and  was  appointed  successively' 
chief  director  of  both  these  foundations.  He  held 
this  place,  together  with  some  ecclesiastical  preferments 
in  the  Low  Countries,  until  his  death,  which  happened 
the  30tli  of  December  1781.  “  His  piety,  temper¬ 

ance,  and  purity  of  manners  (tve  follow  the  expres¬ 
sions  of  the  abbe  Mann)  were  eminent :  his  attach¬ 
ment  to  the  doctrines  and  duties  of  Christianity  was  in¬ 
violable.  His  zealous  opposition  to  modern  infidels 
was  indefatigable,  and  even  passionate.  His  probity 
was  untainted.  He  was  incapable  of  every  species  of 
duplicity  ;  his  beneficence  was  universal,  and  his  un¬ 
suspicious  candour  rendered  him  often  a  dupe  to  per¬ 
fidy.”  These  and  other  good  qualities  the  panegyrist 
attributes  to  his  deceased  friend  •,  and  the  learned  au¬ 
thors  of  the  Monthly  Review,  to  whom  Mr  Needham 
Was  known,  admit  the  justness  of  the  panegyric.  He 
Was  undoubtedly  (say  they),  both  an  honest  man  and  a 
worthy  citizen  ;  but  though  his  death  be  a  real  loss  to 
the  literary  world,  yet  he  died  seasonably  for  liimself  j 
for  had  he  lived  to  see  Joseph  II.  and  the  Cireat  mak¬ 
ing  so  free  with  the  paint,  patches,  and  trinkets  of  the 
mother  church,  confiscating  her  lands,  abolishing  her 
convents,  suppressing  her  holidays,  introducing  common 
sense  into  her  worship,  erecting  political  conductors  to 
disperse  the  thunder  of  the  \’atlcan,  and  acliieving  many 
otlier  things  in  this  style  of  improvement,  it  would  have 
vexed  full  sore  his  feeling  heart.  For  this  honest  man 
was  narrow  even  to  superstition  and  bigotry  in  his  reli¬ 
gious  svstem  j  and  we  never  knew  a  man  in  whom  there 
was  such  an  unaccountable  mixture  of  Implicit  faith 
and  philosophical  curiosity  as  in  Mr  Needham.  He 
%vas  a  keen  and  judicious  observer  of  nature,  had  a  pe¬ 
culiar  dexterity  in  confirming  his  observations  by  expe¬ 
riments,  and  he  was  always  occupied  (sometimes  indeed 
with  too  much  fancy  and  precipitation)  in  generalizing 
facts,  and  reducing  them  to  his  system.  “  His  jien 
( ^.ays  Aljhc  .Mann)  was,  neither  remarkable  for  fecun- 
dilv  nor  method  :  liis  writings  air  rather  tlie  great 
lines  of  a  subject  expressed  witli  energy,  and  thrown 
upon  paper  in  a  hurry,  than  finished  treatises.”  His 
works  are  well  known  both  In  Hritain  and  in  I'rance. 

NkI'-DHAM,  a  town  in  Suffolk,  73  miles  from  Lon¬ 
don,  .‘Stands  on  the  Orwell,  9  miles  Irom  Ipswicli.  Its 
po|)iilatlon  in  1811  was  1301. 

.Ni-,Ei)l.K,  a  very  common  little  In'.liument  nr  uten¬ 


sil  made  of  steel,  pointed  at  one  end,  and  pierced  at  the  Kec'i.c 
other,  used  in  sewing,  embroidery,  tapestry,  &e. 

Needles  make  a  very  considerable  article  in  com¬ 
merce,  though  there  is  scarce  any  commodity  cheaper, 
the  consumption  of  them  being  almost  incredible. — 

The  sizes  are  from  N°  i.  the  largest,  to  N®  25,  the 
smallest.  In  the  manufacture  of  needles,  German  and 
Hungarian  steel  is  of  most  repute. 

In  the  making  of  them,  the  first  thing  is  to  pass  the 
steel  through  a  coal  tire,  and  under  a  hammer,  to  bring 
it  out  of  its  square  figure  into  a  cylindrical  one.  This 
done,  it  is  drawn  through  a  large  hole  of  a  wire-draw¬ 
ing  iron,  and  returned  into  the  fire,  and  drawn  through 
a  second  hole  of  the  iron  smaller  than  the  first  j  and 
thus  successively  from  hole  to  hole,  till  it  has  acquired 
the  degree  of  fineness  required  for  that  species  of 
needles ;  observing  every  time  it  is  to  be  drawn,  that 
it  be  greased  over  with  lard,  to  render  it  more  manage¬ 
able.  The  steel,  thus  reduced  to  a  fine  wire,  is  cut  in 
pieces  of  the  length  of  the  needles  intcuded.  I  hese 
pieces  are  flattened  at  one  end  on  the  anvil,  in  order 
to  form  the  head  and  eye  :  they  are  then  put  into  the 
fire  to  soften  tliem  farther  j  and  thence  taken  out  and 
pierced  at  each  extreme  of  the  flat  part  on  the  anvil, 
by  force  of  a  puncheon  of  well-tempered  steel,  and  laid 
on  a  leaden  block  to  bring  out,  with  another  puncheon, 
the  little  piece  of  steel  remaining  in  the  eye.  Tlie, 
corners  are  then  filed  off  the  square  of  the  heads,  and 
n  little  cavity  filed  on  each  side  of  the  flat  of  tlie  head  ^ 
this  done,  the  point  is  formed  with  a  file,  and  the  whole 
filed  over;  they  are  then  laid  to  heat  red  hot  on  a  long 
narrow  iron,  crooked  at  one  end,  in  a  charcoal  fire  ; 
and  when  taken  out  thence,  are  thrown  into  a  bason  of 
cold  water  to  harden.  On  this  opwation  a  good  deal 
depends  j  too  much  heat  burns  tliem,  and  too  little 
leaves  them  soft ;  the  medium  is  learned  by  experience. 

M'hen  they  are  thus  hardened,  they  are  laid  in  an  iron 
shovel,  on  a  fire  more  or  less  brisk  in  proportion  to  the 
thickness  of  the  needles  J  taking  care  to  move  them 
from  time  to  time.  This  serves  to  temper  them,  and 
take  off  their  brittleness  5  grcat  care  here  too  must  be 
taken  of  the  degree  of  heat.  They  urc  then  straighten¬ 
ed  one  after  another  with  the  luunmei’,  the  coldness  of 
the  water  used  in  hardening  them,  having  livisted  the 
gre.itest  part  of  them. 

The  next  process  is  the  polishing  them.  To  do  this, 
they  take  12,000  or  15,000  needles,  and  range  them 
in  little  heaps  against  each  other  on  a  piece  of  new 
buckram  sprinkled  with  emery  dust.  The  needles  thus 
disposed,  emci-y  dust  is  thrown  over  them,  which  is 
again  sprinkled  with  oil  of  olives  ;  at  last  the  whole  is 
made  up  into  a  roll,  well  bound  at  both  eiid.s.  'i'hii 
roll  is  then  laid  on  a  polishing  table,  and  over  it  a  tliick 
plank  loaded  with  stones,  which  two  men  work  back¬ 
wards  and  forwards  a  day  and  a  half,  or  two  day.-^, 
successively  'y  by  which  means  the  roll  thus  continually 
agitated  by  the  weight  and  motion  of  the  plank  over 
it,  the  needles  withiuside  being  lublied  again.st  «acli 
other  with  oil  and  emery,  are  insensibly  ])olislied.  Af¬ 
ter  iiolishing  they  are  taken  out,  and  the  filth  washed 
off  them  rvlth  hot  water  and  soap  ;  they  are  then  wi- 
])cd  in  hot  bran,  a  little  moistened,  placed  with  the 
needles 'in  a  round  box,  sus|icuded  in  the  air  by  a  coril, 
which  is  kept  stirring  till  the  bran  and  needles  lie  dry. 

The  needles  tliu-.  wiped  in  two  or  tliree  different  hrans, 
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Needle,  arf;  taken  out  and  put  in  wooden  vessels,  to  have  the 
good  separated  from  those  whose  points  or  eyes  liave 
been  broken  either  in  polishing  or  wiping  ;  the  points 
are  then  all  turned  the  same  way,  and  smoothed  with 
an  emery  stone  turned  with  a  wheel.  This  operation 
finishes  them,  and  tliere  remains  nothing  but  to  make 
them  into  packets  of  250  each.  Needles  were  first 
made  in  England  by  a  native  of  India,  in  1545,  but  the 
art  -was  lost  at  his  death  ;  it  was,  however,  recovered  by 
Christopher  Greening  in  1560,  Avho  was  settled  with 
his  tiiree  children,  Elizabeth  John,  and  Thomas,  by- 
Mr  Damar,  ancestor  of  the  pre.sent  Lord  Milton,  at 
Long  Crendoii  in  Bucks,  where  the  manufactory  has 
Plate  been  carried  on  from  that  time  to  the  present  day. 

CCCLXIX.  Dtpping~NEEDLE,or  Inclinatory Needle, magnetical 
needle,  so  hung,  as  that,  instead  of  playing  horizontally, 
and  pointing  out  north  and  south,  one  end  dips,  or  in¬ 
clines  to  the  horizon,  and  the  other  points  to  a  certain 
degree  of  elevation  above  it. 

The  dipping-needle  was  invented  in  the  year  1576, 
])y  one  Kobert  Norman,  a  compass-maker  at  Wapping. 
I'he  occasion  ot  tlie  discovery,  according  to  his  own  ac- 
cjunt,  w'as,  that  it  being  his  custom  to  finish  and  li-ang 
the  needles  ol  his  compasses  before  he  touclied  them,  he 
always  found,  that  immediately  after  the  touch,  the 
north-point  would  bend  or  incline  downward,  under  the 
horizon  5  insomuch  that,  to  balance  the  needle  again, 
he  was  ahvays  forced  to  put  a  piece  of  wax  on  the  south 
end  as  a  counterpoise.  The  constancy  of  this  effect 
led  him  at  length  to  observe  the  precise  quantity  of  the 
dip,  or  to  measure  the  greatest  angle  which  the  needle 
■<vould  make  with  the  horizon  j  and  this  at  London  he 
found  to  be  71°  5c'.  In  1724  Mr  Graliam  made  a 
great  many  observations  on  the  dipping-needle,  and 
I  found  the  angle  to  be  between  74  and  75  degrees. 
Mr  Nairn,  in  177^  found  it  to  be  somewhat  above 
72°.  It  is  not  certain  whether  the  dip  varies,  as  well 
as  the  horizontal  direction,  in  the  same  place.  The 
Trifling  difference  between  Mr  Norman  and  MrNairne 
would  lead  us  to  Imagine  that  the  dip  was  unalterable  ; 
but  Mr  Graham,  who  was  a  very  accurate  observer, 
makes  the  difference  more  considerable.  It  is  certain, 
however,  fi-om  a  great  number  of  experiments  and  ob¬ 
servations  that  the  dip  is  variable  in  different  latitudes, 
and  that  it  increases  in  going  northwards.  It  appeal's 
from  a  table  of  observations  made  with  the  marine  dip- 
ping-ueedle  In  a  voyage  towards  the  north  pole  in  t733, 
that  in  lat.  60.  18.  the  dip  was  75°;  and  in  lat.  70.  4;. 
)t  was  77°  52'  j  in  lat.  80.  12.  it  was  81°  52'  3  and  in 
lat,  80.  27.  it  was  82°  2-^'. 

Several  authors  have  endeavoured  to  apply  this  dis- 
covery  of  the  dip  to  the  finding  of  the  latitude  ;  and 
Mr  Bond  attempted  to  apply  it  to  the  finding  of  the 
longitude  also  3  but  for  want  of  observations  and  ex¬ 
periments  he  could  not  make  any  progress.  The  af¬ 
fair  was  farther  prosecuted  by  Mr  Whiston,  who  pub¬ 
lished  a  treatise  on  the  longitude,  and  for  some  time 
imagined  it  was  possible  to  find  it  exactly  by  means  of 
the  dip  of  the  needle  :  yet  he  at  last  despaired  of  it,  for 
the  iollowiiig  reasons  3  i.  The  weakness  of  the  magne¬ 
tic  power.  2.  The  concussion  of  the  ship,  which  he 
round  it  exceedingly  difficult  to  avoid  so  much  as  was 
necessary  for  the  accuracy  of  the  experiments.  3.  The 
principal  objection  was  an  irregularity  in  the  motions 
of  all  magnetic  needles,  both  horizontal  and  dipping. 
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by  which  they,  within  the  compass  of  about  a  degree.  Needle. 

vary  uncertainly  backward  and  forward  3  even  some-  — v - - 

times  in  a  few  hours  time,  without  any  evident  cause. 

For  a  particular  account  of  these  variations,  both  of 
the  horizontal  and  dippiifg  needle,  see  the  article  Va¬ 
riation. 

Mr  Nairne  made  a  dipping  needle  in  1772  for  the 
Board  of  Longitude,  which  was  used  in  the  voyage 
towards  the  north  pole.  Tliis  is  represented  at  fig.  2.  Fig-J." 
The  needle  AA  Is  12  inches  long,  and  its  axis,  the 
ends  BB  of  which  are  made  of  gold,  alloyed  with  cop¬ 
per,  rests  on  friction  wheels  CCCC,  of  four  iiiehes 
diameter,  each  end  on  two  friction  wheels  5  which 
wheels  are  balanced  with  great  care.  T  he  ends  of  ihe 
axis  of  the  friction  wheels  are  likewise  of  gold  alloyed 
witli  copper,  and  moved  in  small  holes  made  in  bell 
metal  3  and  opposite  to  the  ends  of  the  axes  of  the 
needle  and  the  friction  wheels,  arc  flat  agates,  set  in 
at  HDD,  finely  polished.  The  magnetic  needle  vi¬ 
brates  within  a  circle  of  bell  metal,  EEE,  divided  in¬ 
to  degrees  and  half  degrees  3  and  a  line,  passing  through 
the  middle  of  the  needle  to  tlie  ends,  points  to  the  divi-' 
sions.  The  needle  of  this  instrument  was  kalnnced  be¬ 
fore  It  was  made  magnetical  3  hut  by  means  of  a  cross, 
the  ends  of  whith  are  FFFF,  (contrived  by  the  re¬ 
verend  Mr  IMitehell)  fixed  on  the  axis  of  the  needle^ 
on  tlie  arms  of  which  are  cut  very  fine  screws  to  receive  ' 
small  buttons,  that  may  be  screwed  nearer  or  farther 
from  the  axis,  the  needles  may  be  adjusted  both  ways  to 
a  gi’cat  nicely,  after  being  made  magnetical,  by  rci'cr- 
sing  the  poles,  and  changing  the  sides  of  the  needle. 

GG  are  two  levels,  hv  which  tlic  line  of  O  degrees  of 
the  instrument  is  set  horizontal,  by  means  of  the  four 
adjusting  screws  FLLJ.  3  H  is  tlie  perpendicular  axis, 
by  which  the  instrument  may  he  turned,  that  the  di¬ 
vided  lace  of  the  circle  may  front  the  cast  or  west  3 
to  this  axis  may  be  fixed  an  index  I,  which  points  to  an 
opposite  line  on  the  horizontal  jilatc  K  when  tiie  in¬ 
strument  is  turned  half  round  5  hiMMM  arc  screws 
which  hold  the  glass  cover  to  keep  the  needle  from 
being  disturhed  by  ihe  wind.  \\  hen  this  needle  is 
constructed  for  sea,  it  is  suspended  liy  an  universal 
joint  on  a  triangular  stand,  and  adjusted  vertically  by 
a  plumb  line  and  button  above  the  divided  circle  and 
the  dovetail  work  at  the  upper  903  and  the  divisions 
on  tlie  circle  are  adjusted  so  as  to  he  perpendicular  to 
the  horizon  by  the  same  plunih  line,  and  an  adjoining 
screw  3  and  when  it  is  adjusted,  a  pointer  annexed  to  a 
screw,  which  serves  to  move  the  divided  circle,  is  fixed 
at  the  lowest  90.  Whenever  the  instrument  is  used  to 
find  the  dip,  it  must  he  so  placed  that  the  needle  may 
vibrate  exactly  In  the  magnetic  meridian. 

Magnetical  Needle,  in  Navigation,  a  needle  toucIicd 
with  a  loadstone,  and  sustained  on  a  pivot  or  centre  3 
on  which  playing  at  liberty,  it  directs  itself  to  certain 
points  ill  or  under  the  horizon  3  whence  the  magneti¬ 
cal  needle  Is  of  two  kinds,  viz.  Jiorlzontal  or  Iiiclinatory. 

See  the  article  Magnet. 

Horizontal  needles  are  tliose  equally  balanced  on  cadi 
side  ol  the  pivot  that  sustains  them,  anil  which,  playing 
horizontally  with  their  two  extremes,  jioiiit  out  the  north 
and  south  points  ot  the  horizon.  For  their  application 
and  use,  see  the  article  Compass. 

In  the  construction  ol  the  iiorizonfal  needle,  a  piece 
of  pure  steel  is  ju  ovided  3  ol  a  length  not  exceeding  six 

incliv:'. 
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Keedle.  Indies,  lest  its  'iveij^ht  should  impede  iCs 
- — V — verv  thin,  to  take  its  verticity  the  better  *,  and  not 
pierced  with  any  holes,  or  the  like,  for  ornament  sake, 
whieli  prevent  the  equable  diffusion  of  the  magnetic 
virtue.  A  perforation  Is  then  made,  in  tlie  middle  of 
its  length,  and  a  brass  cap  or  head  soldered  on,  whose 
inner  cavity  is  conical,  so  as  to  play  freely  on  a  style 
or  pivot  headed  with  a  fine  steel  point.  The  north 
point  of  the  needle  in  our  hemisphere  is  made  a  little 
lighter  than  the  southern  ;  tlie  touch  always  destroying 
tlie  balance,  if  well  adjusted  before,  and  rendeiing  the 
north  end  heavier  than  the  south,  and  thus  occasioning 
ihe  needle  to  dip. 

Tiie  method  of  giving  the  needle  its  verticity  or  di¬ 
rective  faculty  has  been  shown  already  under  the  ar¬ 
ticle  Magnet  •,  hut  if,  after  touching,  the  needle  be 
out  of  its  equilihi'ium,  something  must  be  filed  ofi  from 
the  heavier  side,  till  it  balance  evenly. 

Needles  in  sea  compasses  are  usually  made  of  a  vhom- 
boidal  or  oblong  form  •,  we  have  given  their  structure 
already  under  the  article  Compass. 

The  needle  is  not  found  to  point  precisely  to  the 
r.ortb,  except  in  verv  lew  jdaces ;  hut  deviates  from  it 
more  or  less  in  different  places,  and  that  too  at  differ¬ 
ent  times  ;  which  deviation  is  called  its  declination  or 
variation  from  the  meridian.  See  the  article  \'aria- 
TtON. 

burgeons  yii:F,DLF,s  arc  generally  made  crooked,  and 
their  points  triangular  j  however,  they  are  of  dlfierent 
forms  and  siz.es,  and  bear  difierent  names,  according  to 
'.he  purposes  thev  are  used  for. 

The  largest  are  needles  for  amputation  ;  the  next, 
needles  for  wounds  5  tlie  finest,  needles  tor  sutures. 
Tlipy  have  others,  very  short  and  flat,  for  tendons  j 
others,  still  shorter,  and  the  eye  placed  in  the  middle, 
for  lying  together  of  vessels,  &c.  Needles  for  couch¬ 
ing  cataracts  arc  of  various  kinds  j  all  of  winch  have 
a  small,  broad,  and  sharp  point  or  tongue,  and  some 
with  a  sulcus  at  the  point.  Surgeons  have  sometimes 
used  two  needles  in  this  operation  j  one  with  a  sharp 
point  for  pe.  fcrating  the  coats  of  the  eye,  and  anotlicr 
with  a  more  obtuse  point  for  depressing  or  couching 
the  opaque  crystalline  lens  ;  hut  care  should  he  taken 
i.i  the  use  of  any  of  these,  that  they  he  first  well  po¬ 
lished  with  cloth  or  leather,  before  they  are  applied  to 
the  eye. 

Mr  M'arner  observes,  that  tlie  blade  of  the  couching 
needle  should  he  at  least  a  third  part  larger  than  those 
generally  used  upon  this  occasion,  as  great  advantages 
will  he  found  in  the  depressing  of  the  cataract,  by  the 
increased  breadth  of  the  blade  of  tliat  instrument. 
']'he  handle,  also,  if  made  somewhat  shorter  than 
usual,  will  enable  the  operator  to  perform  with  greater 
steadiness  tlian  he  can  do  with  a  larger  liandled  instru¬ 
ment. 

It  Is  to  he  observed,  that  needles  of  silver  pierce 
more  l  usily  in  stitching  arteries  after  an  amputation, 
than  those  made  of  steel. 

Xf.edi.e  Fish.  Sec  Syngnathus,  Ichthy'oi.ogy 

Indc’.r. 

Needees,  sharp  pointed  rocks  north  of  the  isle  of 
Wight.  Tluy  are  situated  at  the  western  extremity  of 
the  I-tland,  which  Is  an  acute  point  of  higli  land,  from 
which  they  have  licen  disjoined  liy  the  washing  of  the 
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sea.  There  were  of  tliese  lofty  white  rocks  formerly  Kcedic 
three,  but  about  14  years  ago  the  tallest  of  them,  call-  ^  1) 
ed  Lot's  JFife,  which  rose  1 20  feet  above  low  water  Negat'^'<’- 
ir.ark,  and  in  its  shape  resembling' a  needle,  being  un¬ 
dermined  by  the  constant  efforts  of  the  waves,  was 
thrown  down,  and  totally  disappeared. 

NEEDS,  or  St  Neots,  six  miles  from  Huntingdon, 

58  miles  from  London,  so  called  from  the  monument  of 
a  saint  of  that  name  in  it,  who  was  burnt  by  the  Danes, 
is  a  large  well  built  town,  having  a  handsome  strong 
church,  with  a  very  fine  steeple,  and  a  stohe  bridge  over 
the  Ouse.  Its  population  in  1811  was  1988. 

NEED  WOOD  FOREST,  in  Staffordshire,  between  • 
the  Trent,  Dove,  and  Blythe,  and  near  Utoxeter,  i-. 
said  to  exceeil  all  the  forests  in  England  in  the  excel¬ 
lence  of  its  soil  and  the  fineness  of  its  tiwf. 

NE  EXEAT  REGNO,  in  Lair,  Is  a  writ  to  re¬ 
strain  a  person  from  going  out  of  the  kingdom  with¬ 
out  the  king’s  license.  F.  N.  B.  85.  It  may  be  di¬ 
rected  to  the  sheriff,  to  make  the  party  find  surety  that 
he  will  not  depart  the  realm,  and  on  refusal  to  com¬ 
mit  him  to  prison  :  or  it  may  be  directed  to  the  party 
himself ;  and  if  he  then  goes,  he  may  be  fined.  And 
this  writ  is  granted  on  a  suit  being  commenced  against 
a  man  in  the  cliancery,  when  the  plaintift  fears  the  de¬ 
fendant  will  fly  to  some  other  country  j  and  thereby 
avoid  the  justice  and  equity  of  the  court  j  which  hath 
been  sometimes  practised  :  and  w’hcn  thus  granted,  the 
party  must  give  bonds  to  the  master  of  the  rolls,  in  the 
penalty  of  loool.  or  some  other  large  sum,  for  yielding 
obedience  to  it or  satisfy  the  court,  by  answer,  alEda- 
vlt,  or  otherwise,  that  he  hath  no  design  of  leaving  the 
kingdom,  and  give  seenrity. 

NEFASTI  DIES,  in  Roman  antiquity,  an  appella 
tion  given  to  those  days  wherein  it  was  not  allowed  to 
administer  justice,  or  hold  courts.  They  were  so  called 
because  non  fari  licebat,  the  preetor  was  not  allowed  to 
pronounce  the  tliree  solemn  words  or  formulas  of  the 
law,  do,  dico,  addico,  I  give,  I  appoint,  I  adjudge. 

These  dajs  were  distinguished  in  the  calendar  liy  the 
letter  N.  for  nefastus  ;  or  N.  P.  Nefnstus  Primo,  when 
tlie  day  was  only  nefastus  in  tlie  forenoon,  or  first  part. 

The  days  of  a  mixed  kind  were  called  intercisi. 

NEGAPATAN,  a  town  of  Asia,  in  the  peninsul.i 
on  tills  side  the  Ganges,  and  on  the  coast  of  Coroman¬ 
del.  It  was  first  a  colony  of  the  Portuguese,  but  was 
taken  from  them  by  the  Dutch,  and  now  forms  part  of 
the  British  tcrrlton.  Jt  is  situated  in  E.  Long.  79.  10. 

N.  Lat.  1 1.  15. 

NEGATION,  in  I^gic,  an  act  of  the  mind  affirm¬ 
ing  one  thing  to  be  different  from  another  j  as  that  the 
soul  is  not  matter.  Sec  Logic. 

NEGATIVE,  in  general,  somctliing  that  implies  a 
negation  :  thus  we  say,  negative  quantities,  negative 
powers,  negative  signs,  &c. 

Negative  Sign.  'J'lie  use  of  the  negative  sign,  in 
algebra,  is  attended  witli  several  ronscquences  that  at 
first  siglit  are  admitted  with  diiriculty,  and  has  some¬ 
times  given  occasion  to  notions  that  seem  to  have  no 
real  foundation.  This  sign  implies,  that  the  real  va¬ 
lue  of  the  quantitv  repn  seiiti  d  by  the  letter  to  which 
it  is  prefixed  Is  to  he  subtracted  ;  and  it  serves,  with 
tlie  positive  sign,  to  keep  in  ciew  wliat  elements  nr 
parts  enter  into  tlie  composition  of  quantities,  and  in 
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'ICe^aiive  wliat  manner,  whetlier  as  increments  or  decrements, 
Si^ns.  (that  is,  whether  hy  addition  or  subtraction),  whicli  is 
ot  the  greatest  use  in  this  art. 

In  consequence  of  this,  it  serves  to  express  a  quan¬ 
tity  of  an  opposite  quality  to  the  positive,  as  a  line  In 
a  contrary  position  j  a  motion  with  an  opposite  direc¬ 
tion  ;  or  a  centrifugal  force  In  opposition  to  gravity; 
and  thus  often  saves  the  trouble  of  distinguishing  and 
demonstrating  separately,  the  various  Cases  of  propor¬ 
tions,  and  preserves  their  analogy  in  view.  But  as 
the  proportions  of  lines  depend  on  their  magnitude 
only,  witliout  regard  to  their  position,  and  motions 
and  forces  are  said  to  be  equal  or  unequal,  in  any 
given  ratio,  without  regard  to  their  directions ;  and,  in 
general,  the  proportion  of  quantity  relates  to  their 
magnitude  only,  without  determining  whether  they  are 
to  be  considered  as  increments  or  decrements ;  so  there 
is  no  ground  to  imagine  any  other  proportion  of  — i 
and  -f-a  (or  of  i  and  i)  than  that  of  the  real  mag¬ 
nitude  of  the  quantities  represented  by  b  and  a,  whether 
these  quantities  are.  In  any  particular  case,  to  be  added 
or  subtracted.  It  is  the  same  thing  to  subtract  the  de¬ 
crement,  as  to  add  an  equal  increment,  or  to  subti'act 
— b  from  a — b,  as  to  add  -j-  i  to  it :  and  because  mul¬ 
tiplying  a  quantity  by  a  negative  number  implies  only 
a  repeated  subtraction  of  it,  the  multiplying  — b  by 
— «,  is  subtracting  — b  as  often  as  there  are  units  in 
n  ;  and  is  therefore  equivalent  to  adding  -|-i  so  many 
times,  or  the  same  as  adding  -\-n  b.  But  if  we  infer 
irom  this,  that  i  is  to  —n  as  — b  to  n  b,  according  to 
the  rule,  that  Unit  is  to  one  of  the  factors  ns  the  other 
factor  is  to  the  product,  there  is  no  ground  to  imagine, 
that  there  Is  any  mystery  in  this,  or  any  other  meaning 
than  that  the  real  magnitudes  represented  by  i,  71,  b, 
and  n  b  are  proportional.  For  that  rule  relates  only  to 
the  magnitude  of  the  factors  and  product,  without  de¬ 
termining  whether  any  factor,  or  the  product,  is  to  be 
added  or  subtracted.  But  this  likewise  must  be  deter¬ 
mined  in  algebraic  computations  ;  and  this  is  the  pro- 
jicr  use  of  the  rules  concerning  the  signs,  without  which 
the  operation  could  hot  proceed.  Because  a  quantity 
to  be  subtracted  is  never  produced  in  composition  by 
any  repeated  addition  of  a  positive,  or  repeated  sub¬ 
traction  of  a  negative,  a  negative  square  number  is 
never^ produced  by  composition  from  the  root.  Hence 
the  square  root  of  a  negative,  implies  an  ima¬ 
ginary  quantity^  and  in  resolution,  is  a  mark  or  cha¬ 
racter  of  the  impossible  cases  of  a  problem,  unless  it  is 
compensated  by  another  imaginary  symbol  or  supposi¬ 
tion,  when  the  whole  expression  may  liave  a  real  sig¬ 
nification.  Thus  I,  and  taken 

separately,  are  imaginary,  but  their  sum  is  2  j  as  the 
conditions  that  separately  would  render  the  solution  of 
a  problem  impossible,  in  some  cases  destroy  each  others 
effect  when  conjoined.  In  the  pursuit  of  general  con¬ 
clusions,  and  of  simple  forms  representing  them,  ex¬ 
pressions  of  this  kind  must  sometimes  arise  where  the 
imaginary  symbol  is  compensated  in  a  manner  that  is 
not  always  so  obvious. 

By  proper  substitutions,  however,  the  expression  may 
be  transformed  into  another,  wherein  each  particular 
term  may  have  a  real  signification  as  rvell  as  the  whole 
'  expression.  The  theorems  that  are  sometimes  briefly 
'discovered  by  the  use  of  this  symbol,  may  be  demon- 
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strated  witliout  it  by  the  inverse  operation,  or  some  Negative 
other  way ;  and  though  such  symbols  arc  of  some  use  Signs 
in  the  computations  by  the  method  of  fluxions,  its  evl-  ,  H 
deuce  cannot  be  said  to  depend  upon  arts  of  this  kind. ,  ^ 

See  Algebra  and  Fluxioxs. 

l^EGATivE  Elfcti'icitjj,  See  the  article  Electri¬ 
city,  pa^sun.  Sec  also  Positive  Elcct/icity. 

NEGINOTH.  This  term  Is  read  before  some  of 
the  Psalms,  as  Psalm  Ixvii.  It  signifies  st7'ing  inst7'7i- 
iiicnts  of  77iusic,  to  be  played  on  by  the  fingers,  or  wo¬ 
men  musicians  ;  and  the  titles  of  these  Psalms  where 
this  word  is  found,  may  be  thus  translated,  A  psahn  of 
David  to  the  77iuste7'  of  77iusic,  who  jtvcsides  over  the 

St7'{71g  i/lStri/77lC7ltS, 

NEGOMBO,  a  sea  port  town  of  Asia,  on  the  west 
coast  of  Ceylon.  It  has  a  fort  built  by  the  Portuguese, 
ivhich  was  taken  from  them  by  the  Hutch  in  1640. 

E.  Long.  80.  25.  N.  Lat.  17.  o. 

NEGBIL  point,  the  most  ivesterly  promontory  of 
the  island  of  Jamaica. 

NEGRO,  Ho777o  pcili  7i/g7'a,  a  name  given  to  a 
variety  of  the  human  species,  who  are  entirely  black, 
and  are  found  in  the  torrid  zone,  especially  in  that 
part  of  Africa  which  lies  within  the  tropics.  In  the 
complexion  of  Negroes,  we  meet  with  many  various 
shades  ;  hut  they  likewise  differ  far  from  other  men  in 
all  the  features  of  their  lace.  Round  cheeks,  Iiigh 
cheek-bones,  a  forehead  somewhat  elevated,  a  short, 
broad,  flat  nose,  thick  lips,  small  ears,  ugliness,  and 
irregularity  of  shape,  characterize  their  external  ap¬ 
pearance.  The  negro  women  have  the  loins  greatly  de¬ 
pressed,  and  very  large  buttocks,  which  gives  the  back 
the  shape  of  a  saddle.  Vices  the  most  notorious  seem 
to  be  the  portion  of  this  unhappy  race  ;  idleness,  trea¬ 
chery,  revenge,  cruelty,  impudence,  stealing,  lying, 
profanity,  debauchery,  nastiness,  and  intemperance,  arc 
said  to  have  extinguished  the  principles  of  natural  law, 
and  to  have  silenced  the  reproofs  of  conscience.  They 
are  strangers  to  eveiy  sentiment  of  compassion,  and  are 
an  awful  example  of  the  corruption  of  man  when  left  to 
himself. 

The  origin  of  the  negroes,  and  the  cause  of  their 
remarkable  difference  trom  the  rest  of  the  liuman  spe¬ 
cies,  lias  much  perplexed  the  naturalists.  Mr  Boyle 
has  observed,  that  it  cannot  be  produced  by  the  heat 
of  the  climate  :  for  though  the  licat  of  the  sun  may 
darken  the  colour  of  the  skin,  yet  experience  does  nof 
show  that  it  is  sufficient  to  produce  a  new  blackness  like 
that  of  the  negroes. 

In  Africa  itself,  many  nations  of  Ethiopia  arc  not 
black  5  nor  Were  there  any  blacks  originally  in  the 
West  Indies.  In  many  parts  of  Asia  under  tlie  same 
parallel  witli  the  African  region  inhabited  by  tlie 
blacks,  the  people  are  but  tawney.  He  adds,  that  there 
ale  negroes  in  Africa  beyond  the  southern  tropic  ;  and 
that  a  river  sometimes  parts  nations,  one  of  which  is 
black,  and  the  other  only  tawncy.  Dr  Barricre  alleges 
that  the  gall  of  negroes  is  black,  and  being  mixed 
with  their  blood  Is  deposited  between  the  skin  and 
scarf-skin.  However,  Hr'  Mitchell  ot  \  irgliiia,  in  the 
Philosophical  I  ransactlons,  N°  476,  has  endeavoured 
by  many  learned  arguments  to  prove,  that  the  influ¬ 
ence  ot  the  sun  in  hot  countries,  and  the  manner  ol 
life  of  their  Inhabitants,  are  the  remote  causes  of  thf 
colour  of  the  negroes,  Indians,  Sic.  Lord  Karnes, 

on 
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Negro,  on  the  other  hanJ,  and  such  philosophers  as  he,  whose 
'  genius  and  imagination  are  too  lively  to  submit  to  a 
dry  and  palnl'ul  investigation  of  facts,  have  contended 
that  no  physical  cause  is  sufficient  to  change  tlie 
colour,  and  what  wc  call  the  regular  features  of  white 
men,  to  the  dark,  hue  and  deformity  of  the  w’oolly- 
headed  negro.  Their  arguments  have  been  examined 
with  much  acuteness  and  ingenuity  by  Dr  Stanhope 
Smith  of  New  Jersey,  Dr  Hunter,  and  Professor 
Zimmerman,  who  have  made  it  in  a  high  degree  pro¬ 
bable,  that  the  action  of  the  sun  is  the  original  and 
chief  cause  of  the  black  colour,  as  well  as  distorted 
features  of  the  negro.  See  America,  N°  48 — ji.  and 
Complexion. 

True  negroes  are  found  in  no  quarter  of  the  globe 
where  the  heat  of  the  climate  is  not  very  great.  They 
exist  nowhere  but  in  the  torrid  zone,  and  only  in  three 
regions  situated  in  that  zone,  viz.  in  Senegal,  in  Guinea, 
and  on  the  western  shores  of  Africa,  in  Nubia,  and  the 
Papous  land,  or  what  is  called  yfeiv  Guinea.  In  all 
these  regions  the  atmosphere  is  scorching,  and  the  heat 
excessive.  J'lie  inhabitants  of  the  north  are  whitest  •, 
and  as  we  advance  southwards  towards  the  line,  and 
tho'C  countries  on  which  the  sun’s  rays  fall  more  per¬ 
pendicularly,  the  complexion  gradually  assumes  a  dark¬ 
er  shade.  And  the  same  men,  whose  colour  has  been 
rendered  black  by  the  powerful  action  of  the  sun,  if 
they  remove  to  the  north,  gradually  become  whiter  (at 
least  their  posterity),  and  lose  their  burnt  colour. 
Whites  when  transported  into  the  burning  regions  of 
the  torrid  zone,  are  the  first  subject  to  fever  j  the  skin 
of  the  face,  liands,  and  feet,  becomes  burnt,  hardens 
and  falls  off  in  scales.  Hitherto  the  colour  of  negroes 
appears  to  be  only  local,  extrinsic,  and  accidental,  and 
their  short  frizzled  and  sparse  hair  is  to  be  accounted 
for  in  the  very  same  manner. 

Climate  possesses  great  and  evident  influences  on  the 
hair,  not  only  of  men,  but  of  all  other  animals.  If  in 
one  case  these  transmutations  are  acknowledged  to  be 
consistent  with  identity  of  kind,  they  ought  not  in  the 
othergo  be  esteemed  criterions  of  dlflerent  species.  Na¬ 
ture  has  adapted  the  pliancy  of  her  work  to  the  situa¬ 
tions  in  which  she  may  require  it  to  be  placed.  The 
beaver  and  sheep  removed  to  the  v/arm  latitudes  ex¬ 
change,  the  one  its  fur,  and  the  other  its  wool,  for  a 
coarse  hair  that  preserves  the  animal  in  a  more  moderate 
temperature.  The  coarse  and  black  shag  of  the  bear  is 
converted,  in  the  arctic  regions,  into  the  finest  and 
whitest  fur.  The  colour  of  the  hair  is  likewise  changed 
by  climate.  The  bear  is  white  under  the  arctic  circle  j 
and,  in  high  northern  latitudes,  foxes,  hares,  and  rabbits, 
are  found  white.  Similar  eflects  of  climate  are  discern¬ 
ible  on  mankind.  The  hair  of  the  Danes  is  generally 
red  j  of  the  English,  fair  or  brown  j  and  of  the  I'rcnch, 
commonly  black.  The  hair  of  all  people  ot  colour  is 
black,  and  that  of  the  African  negroes  is  likewise  sparse 
and  rurlcd  in  a  manner  peculiar  to  themselves  j  but  this 
pecu'iarity  is  analogous  to  the  ellect  which  a  warm  cli¬ 
mate  has  on  almost  every  other  animal.  Cold,  by  ob¬ 
structing  tbe  perspiration,  tends  to  throw  out  the  ptr- 
.spirable  matter  accumulated  at  the  skin  in  an  additional 
coat  of  hair.  A  warm  climate,  by  opening  the  pores, 
evaporates  this  matter  before  it  can  be  conertted  into 
the  substance  of  hair  ;  and  the  laxness  and  ap<  rlure  of 
the  pores  rendtr  the  hair  liable  to  be  easily  eradica¬ 


ted  by  innumerable  incidents.  Its  curl  may  result  Negro, 
in  part  from  the  nature  of  the  secretion  by  which  it  is  v— 
nourished,  and  in  part  from  external  heat.  That  it 
depends  in  some  degree  on  the  quality  of  the  secretion 
is  rendered  highly  probable  from  its  appearance  on  the 
chin  and  other  parts  of  the  human  body.  Climate  is  as 
much  distinguished  by  the  nature  and  proportion  of  the 
Secretions  as  by  the  degree  of  heat,  (See  Physiolo¬ 
gy,  sect.  6.).  Whatever  be  the  nutriment  of  the  hair, 
it  is  evidently  combined  in  the  torrid  zone  of  Africa 
with  some  fluid  of  a  highly  volatile  or  ardent  quality, 
which  produces  the  rank  smell  of  many  African  nations. 

Saline  secretions  tend  to  curl  and  to  burn  the  hair.  The 
evaporation  of  any  volatile  spirit  ivould  render  its  sur¬ 
face  dry  and  disposed  to  contract  j  whilst  the  centre  con¬ 
tinuing  distended  by  the  vital  motion,  these  opposite 
dilatations  and  contractions  would  necessarily  produce  a 
curve,  and  make  the  hair  grow  involved.  External  and- 
vlolent  heat  parching  the  extremities  of  the  hair,  tends 
likewise  to  involve  it.  A  hair  held  near  the  fire  in¬ 
stantly  colls  Itself  up.  Africa  is  the  hottest  country  on 
the  globe  ;  and  the  influence  of  its  heat,  either  external 
or  internal,  or  both,  in  giving  the  peculiar  form  to  the 
hair  of  the  natives,  appears,  not  only  from  its  sparseness 
and  its  curl,  but  from  its  colour.  It  is  not  of  a  shining, 
but  of  an  aduit  black  *,  and  its  extremities  tend  to 
brown,  as  if  it  had  been  scorched  by  the  fire. 

The  peculiarities  of  the  negro  features  and  form  may 
likewise  be  accounted  for  from  the  excessive  heat  of  the 
climate  and  the  state  of  African  society.  Being  sava¬ 
ges,  they  have  no  arts  to  protect  them  from  the  rays  of 
a  burning  sun.  The  heat  and  serenity'  of  the  sky  pre¬ 
serving  the  lives  of  the  children  without  much  care  of 
the  parents,  they  seem  of  course  to  be,  in  the  interior 
parts  of  the  country,  negligent  of  their  offspring.  Able 
thenrselves  to  endure  the  extremes  ol  that  ardent  climate, 
they  inure  their  children  to  it  from  their  most  tender 
age.  They  suffer  them  to  roll  in  the  dust  and  sand  be¬ 
neath  the  direct  rays  of  a  vertical  sun.  The  mother, 
if  she  be  engaged,  lays  down  the  infant  on  the  first  spot 
she  finds,  and  is  seldom  at  the  pains  to  seek  the  miserr 
able  shelter  of  a  barren  shrub,  which  is  all  that  the  in¬ 
terior  country  affords.  When  we  reflect  on  the  influ¬ 
ence  of  a  glare  of  light  upon  the  eye,  and  on  the  con¬ 
tortions  of  countenance  produced  by  our  eflerts  to  re¬ 
pel  or  prevent  it,  we  need  not  wonder,  that  the  pliant 
features  of  a  negro  infant  should,  by  constant  c.xposuic, 
acquire  that  permanent  irregularity  which  we  teim  their 
characteristic  uglinc-ss.  But  besides  the  climate,  food 
and  clothing  and  modes  of  life  have  prodigious  effects 
on  the  human  form  and  featurc-s.  This  is  apparent  even 
in  polished  societies,  where  the  poor  and  labouring  part 
of  the  community  are  much  more  coarse  in  tlii  ir  li  atures, 
and  ill  formed  in  their  limbs,  than  persons  of  belter  for¬ 
tune  and  more  liberal  means  of  subsistence.  AMiat  an 
immense  difference  exists  in  Scotland,  for  instance,  be¬ 
tween  the  chiefs  and  the  commonalty  of  tlic  Highland 
elans  ?  If  they  had  been  separately  found  in  dlff'cient 
countrii  s,  they  would  have  been  ranged  by  some  philo¬ 
sophers  under  dift'erent  spicies.  A  similar  distinction 
takes  place  between  the  nobility  and  pcasantiy  of. 

France,  of  Spain,  of  Italy,  and  of  (w-rmany. 

That  food  and  clothing,  and  the  different  modes  of 
life,  have  as  great  an  influence  upon  the  shapes  and  fea¬ 
tures  of  the  Africans  as  upon  the  natives  of  Europe,  is 

r\  ident 
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Jsesra.  evktent  from  the  different  appeaj-ances  of  the  negroes  in 
~  the  southern  repnblics  of  America  according  to  the  sta¬ 
tions  in  which  thev  are  employed.  ‘‘  The  field  slaves 
(says  Dr  Smith)  are  badly  fed,  clothed,  and  lodged. 
They  live  in  small  huts  on  the  planucions,  where  they 
labour  remote  from  the  society  and  example  ot  the:r 
superiors.  Living  by  themselves,  they  retain  many  of 
the  customs  and  manners  of  their  African  ancestors. 
The  domestic  servants,  on  the  other  hand,  who  are  kept 
near  the  persons,  or  employed  in  the  families  of  their 
masters,  are  treated  with  gi'eat  lenitv  j  their  service  is 
light;  they -are  fed  and  clothed  like  their  superiors; 
they  see  their  manners,  adopt  their  habits,  and  insensi¬ 
bly  receive  the  same  ideas  of  elegance  and  beauty.  The 
field  slaves  are,  in  consequence,  slow  in  changing  the 
aspect  and  figure  of  Africa.  The  domestic  servants 
have  advanced  far  before  them  in  acquiring  the  agree¬ 
able  and  regular  features,  and  the  expressive  countenance 
of  civil  society.  The  former  are  frequently  ill-shaped. 
They  preserve,  in  a  great  degree,  the  African  lips, 
nose,  and  hair.  Their  genius  is  dull,  and  their  coun¬ 
tenance  sleepy  and  stupid.  The  latter  are  straight  and 
well  proportioned  ;  their  hair  extended  to  three,  four, 
and  sometimes  even  to  six  or  eight  inches  ;  the  size  and 
shape  of  the  mouth  handsome,  their  features  regular, 
their  capacity  good,  and  their  look  animated.” 

Upon  the  whole,  we  hope  that  the  reader,  wlio  shall 
candidly  weigh  in  his  own  mind  what  we  have  said  at 
present  and  under  the  article  Complexion',  will  agree 
with  us,  that  the  black  colour  in  the  torrid  zone,  the 
sparse  crisp  hairs  of  die  negroes,  and  the  peculiarities  of 
their  features  and  form,  proceed  from  causes  altogether 
extrinsic  ;  that  they  depend  on  local  temperature  and  the 
state  of  society  ;  and  that  they  are  as  accidental  as  the 
various  shades  of  colour  which  characterise  the  different 
nations  of  Europe.  If  the  whites  be  considered  as  the 
stock  whence  all  others  have  sprung,  it  is  easv  to  con¬ 
ceive  how  they  have  degenerated  into  negroes.  -Some 
have  conjectured  that  the  complete  change  may  have 
taken  place  at  the  end  of  three  centuries,  w  hilst  others 
have  thought  that  it  could  not  be  effected  in  less  tlian 
double  that  period.  Such  conjectures  can  be  formed 
from  no  certain  data  ;  and  a  -much  greater  length  of 
time  is  undoubtedly  necessary  before  negroes,  when 
transplanted  into  our  temperate  eountries,  can  entirely 
lose  their  black  colour.  By  crossing  the  breed  with 
whites,  every  taint  of  the  negro  colour  may  be  expelled 
we  believe,  from  the  fifth  generation  (a). 

But  the  most  serious  charge  brought  against  the 
,  poor  negroes  is,  that  of  the  vices  said  to  be  natural 
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to  them.  If  they  be,  indeed,  such  as  their  enemies  K, 
represent  them,  treacherous,  cruel,  revengeful,  and -v — 
intemperate,  by  a  necessity  of  nature,  they  must  be  a 
different  race  from  the  whites ;  for  though  all  these 
vices  abound  in  Europe,  it  is  evident  that  they  proceed 
not  from  nature,  but  from  wrong  education,  which 
gives  to  the  youthful  mind  such  deep  impressions  as  no 
future  exertions  can  completely  eradicate.  Let  ns  in¬ 
quire  coolly  if  the  vices  of  the  negroes  may  not  have  a 
similar  origin. 

In  every  part  of  Africa  with  which  the  nations  of 
Europe  have  anv  commerce,  slavery  prevails  of  the 
worst  kind.  Three-fourths  of  the  people  are  slaves  to 
the  rest,  and  the  children  are  born  to  no  other  inherit¬ 
ance.  “  Most  parts  of  the  coast  differ  in  their  go- 
vernments  ;  some  are  absolute  monarchies,  whilst  others  if of 
draw  near  to  an  aristocr.acy.  In  both  the  authority  oft^c  JVest 
the  chief  or  chiefs  is  unlimited,  extending  to  life,  and  it-^”J^'f5> 
is  exercised  as  often  as  criminal  cases  require,  unless'**  *^ 
death  is  commuted  into  slavcrv  ;  in  vrhich  case  the  of¬ 
fender  is  sold,  and  if  the  shipping  will  net'  buy  the  cri¬ 
minal,  he  is  immediately,  put  to  death.  Fathers  of  free 
condition  have  power  to  sell  their  children,  but  this 
power  is  very  seldom  enforced.  In  Congo  however, 
a  father  i  w  ill  sell  a  son  or  daughter,  or  perliaps  both,  , 
for  a  piece  of  cloth,  a  collar  or  girdle  of  coral  or  beads, 
and  often  for  a  bottle  of  \Vine  or  brandv.  A  husband  Uisioiy, 
may  have  as  many  wives  as  be  pleases,  and  repudiate  or '<>••  xiu. 
even  sell  them,  though  with  child,  at  his  pleasure.  TheP'  55- 
wives  and  concubines,  though  it  be  a  capital  crime  for 
the  former  to  break  the  conjugal  faith,  have  a  wav  to 
rid  themselves  of  their  husbauds,  if  tlu-y  have  set  their 
affections  upon  a  new  gallant,  by  accusing  them  of 
some  crime  for  wliith  tlie  punishment  is  death.  In  a 
w  ord,  the  bulk  of  the  people  in  every  state  of  A  ft  lea 
are  born  slaves  to  great  men,  reared  as  such,  Iicld  as 
property,  and  as  propety  sold  (see  Slavery).  ir,iward'<'‘t 

are  Indeed  many  circumstances  by  which  a  free  man  iji-ton/  r/ 
may  become  a  slave:  such  as  being  in  debt,  and  nottA<  Jfist 
able  to  pav ;  and  in  some  of  such  cases,  if  the  debt  be^”dj<s. 
large,  not  only  tlie  debtor,  but  bis  family  likewise,  be¬ 
come  the  slaves  of  his  creditor,  and  maybe  sold.  A- 
dulterv  is  commonly  punished  in  the  same  manner,  both 
the  offending  parties  being  sold,  and  the  purchase-mo¬ 
ney  paid  to  the  injured  husband.  Obi,  or  pietcndcd 
witchcraft  (in  which  all  the  negroes  firmly  believe,  see 
M  iTCHCRAEx),  is  another,  and  a  very  common  offence, 
for  wliicli  slavery  is  adjudged  the  lawful  punishment  ; 
and  it  extends  to  all  the  family  of  the  offender.  There 
are  various  other  crimes  which  subject  the  offender  and 

bis 


VV ,  ^^ite  man  with  a  negro  woman,  or  negro  man  with  a  white  woman,  produce  a  mulatto,  half  white 
an  a  ac',  or  of  a  yellow-blackish  colour,  with  black,  short  friitzled  hair.  2.  \  white  man  with  a  mulatto 
woman,  or  a  “egro  with  a  mulatto  woman,  produce  a  quadroon,  three-fourths  white  and  one-fourth  black,  or 
ree  ^ck  and  one-fourth  white,  or  of  a  lighter  yellow  than  the  former.  In  America,  they  give  the 

name  o  cares  to  those  who  are  descended  from  a  black  man  and  a  mulatto  woman,  or  a  mulatto  man  and  a  black 
woman,  w^  o  are  t  ree-fourths  black  and  one-fourth  white,  and  who  are  not  so  black  as  a  negro,  but  blacker 
^  an  a  mmatto.  3.  A  white  man  vyith  a  quadroon  woman,  or  a  negro  with  a  quadroon  woman,  produce  a  mesti- 
seven  eig  t  s  w  ite  and  one-eighth  black,  or  seven-elghtlis  black  and  one-eighth  white.  4.  A  white  man  with 
a  me^  zo  wonian,  or  a  negro  with  a  mestizo  woman,  produce,  the  one  almost  a  perfect  white,  the  other  almost 
^  lec  ac  ',  ca  e  a  quinteroon.  This  is  the  last  gradation,  there  being  no  visible  difference  between  the  fair 
qnm  roous  an  t  e  whites  .  and  the  children  of  a  white  and  quinteroon  consider  themselves  as  free  from  all  taint 
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his  clilldren  to  be  sold;  and  it  is  more  tlian  probable, 
that  if  there  were  no  buyers,  the  poor  wretches  would 
l>e  murdered  without  mercy. 

In  such  a  state  of  society,  what  dispositions  can  be 
looked  for  in  the  people,  but  cruelty,  treachery,  and 
revcnjTe  ?  Even  in  the  civilized  nations  of  Europe, 
blessed  with  the  lights  of  law,  science,  and  religion, 
some  of  the  lower  orders  of  the  community  consider  it 
as  a  very  trivial  crime  to  defraud  their  superiors  j  whilst 
almost  all  look  up  to  them  with  stupid  malevolence  or 
rancorous  envy.  That  a  depressed  people,  when  they 
get  power  into  their  hands,  are  revengeful  and  cruel, 
t^ie  present  age  afi'ords  a  dreadful  proof  in  the  conduct 
of  the  demagogues  of  a  neighbouring  nation  ;  and  is  it 
wonderful  that  the  negroes  of  Africa,  unacquainted 
with  moral  principles,  blinded  by  the  cruellest  and  most 
absurd  superstitions,  and  whose  customs  tend  to  eradi¬ 
cate  from  the  mind  all  natural  affection,  should  some¬ 
times  display  to  their  lordly  masters  of  European  ex¬ 
traction  the  same  spirit  that  has  been  so  generally  dis¬ 
played  by  the  lower  orders  of  Frenchmen  to  their  ec¬ 
clesiastics,  their  nobles,  and  the  family  of  their  murder¬ 
ed  sovereign  !  When  we  consider  that  the  majority  of 
the  negroes  croan  under  the  cruellest  slavery,  both  in 
their  own  country,  and  In  every  other  where  they  are 
to  be  found  in  considerable  numbers,  it  can  excite  no 
surprise  that  they  are  in  general  treacherous,  cruel,  and 
vindictive.  Such  are  the  caprices  of  their  tyrants  at 
home,  that  they  could  not  preserve  their  own  lives  or 
the  lives  of  their  families  for  any  length  of  time,  but  by 
a  perpetual  vigilance,  which  must  necessarily  degene¬ 
rate,  first  into  cunning,  and  afterwards  into  treachery  ; 
and  it  is  not  conceivable  that  habits  fonned  in  Africa 
should  be  instantly  thrown  off  in  the  West  Indies,  where 
they  are  tite  property  of  men  whom  some  of  them  must 
consider  as  a  difterent  race  of  beings. 

But  the  truth  is,  that  the  ill  qualities  of  the  negroes 
have  been  greatly  exaggerated.  Mr  Edwards,  in  his 
valuable  History  of  the  W  est  Indies,  assures  us  that  the 
Mandingo  negi'oes  display  such  gentleness  of  disposi¬ 
tion  and  demeanor,  as  would  seem  the  result  of  early 
education  and  discipline,  were  it  not  that,  generally 
speaking,  they  arc  more  prone  to  theft  than  any  of  the 
African  tribes.  It  has  been  supposed  that  this  propen-- 
slty,  among  other  vices,  is  natural  to  a  state  of  slaveiy, 
%vhlch  degrades  and  corrupts  the  human  mind  in  a  de¬ 
plorable  manner  j  but  why  the  Mandingoes  should  have 
become  more  vicious  in  this  respect  than  the  rest  of  the 
natives  of  Africa  in  the  same  condition  of  life,  is  a  que¬ 
stion  he  cannot  answer. 

“  The  circumstances  which  (according  to  the  same 
author)  distinguish  the  Koromantyn  or  Gold  Coast  ne¬ 
groes  fi’om  all  others,  are  firmness  both  of  body  and 
mind  j  a  ferociousness  of  disposition  j  but  withal,  ac¬ 
tivity,  courage,  and  a  stubbornness,  or  what  an  ancient 
Homan  would  liave  deemed  an  elevation  of  soul,  which 
prompts  them  to  enterprises  of  difficulty  and  danger, 
and  enables  them  to  meet  death,  in  its  most  horrid 
?hape,  with  fortitude  or  indifference.  They  sometimes 
take  to  labour  with  great  promptitude  and  alacrity,  and 
have  constitutions  well  adapted  for  it ;  for  many  of  them 
have  undoubtedly  been  slaves  in  Africa.  But  as  the 
Gold  Coast  is  inhabited  by  various  tribes,  which  are 
engaged  In  perpetual  warfare  and  hostility  with  each 
vther,  there  cannot  be  a  doubt  tltatniany  of  the  captives 
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taken  in  battle,  and  sold  in  the  European  settlements, 
were  of  free  condition  in  their  native  country,  and  per¬ 
haps  the  owners  of  slaves  themselves.  It  is  not  wonder¬ 
ful  that  such  men  should  endeavour,  even  by  means  the 
most  desperate,  to  regain  the  freedom  of  which  they 
have  been  deprived  •,  nor  do  I  conceive  that  any  further 
circumstances  are  necessary  to  prompt  them  to  action, 
than  that  of  being  sold  into  captivity  in  a  distant  coun- 
tiy.  One  cannot  surely  but  lament  (says  our  author) 
that  a  people  thus  naturally  intrepid,  should  be  sunk 
into  so  deplorable  a  state  of  barbarity  and  superstition  ; 
and  that  their  spirits  should  ever  be  broken  down  by' 
the  yoke  of  slavery.  Whatever  may  be  alleged  con 
cerning  their  ferociousness  and  implacability  in  their 
present  notions  of  right  and  wrong,  I  am  persuaded  that 
they  possess  qualities  which  are  capable  of,  and  well  de¬ 
serve,  cultivation  and  improvement. 

“  Very  different  from  the  Koroinantyns  are  the  ne¬ 
groes  imported  from  the  Bight  of  Benin,  and  known 
in  the  West  Indies  by  the  name  of  Ebots.  So  great 
is  their  constitutional  timidity  and  despondency  of  mind, 
as  to  occasion  them  very  frequently  to  seek,  in  a  vo¬ 
luntary  death,  a  refuge  from  their  own  melancholv  re¬ 
flections.  I'hey  require  therefore  the  gentlest  and 
mildest  treatment  to  reconcile  them  to  their  situation  ) 
but  if  their  confidence  be  once  obtained,  they  manifest 
as  gre-at  fidelity,  affection,  and  gratitude,  as  can  rea¬ 
sonably  be  expected  from  men  in  a  state  of  slavery. 
The  females  of  this  nation  are  better  labourers  than  the 
men,  probably  from  having  been  more  hardly'  treated 
in  Africa. 

“  The  natives  of  Whidah,  who,  in  the  West  Indies, 
ai-e  generally  called  Papaivs,are  unquestionably  the  most 
docile  and  best  disposed  slaves  that  are  imported  from 
any  part  of  Africa.  Without  the  fierce  and  savage 
manners  of  the  Koromantyn  negroes,  they  are  also 
happily  exempt  from  the  timid  and  desponding  temper 
of  the  Ebocs.  The  cheerl'ul  acquiescence  with  ivhich 
tliese  people  apply  to  the  labours  of  the  field,  and  their 
constitutional  aptitude  for  such  employment,  arise,  with¬ 
out  doubt,  from  the  great  attention  paid  to  agi'icuiture 
in  their  native  country.  Bosnian  speaks  with  rapture 
of  the  improved  state  of  the  soil,  the  number  of  villages, 
and  the  industry,  riches,  and  obliging  manners  of  the 
natives.  He  observes,  liuwevcr,  that  they  are  much 
greater  thicve,s  than  those  of  the  Gold  Coast,  and  vciy 
unlike  them  in  another  respect,  i\amely.  In  the  dread 
of  pain,  and  the  apprehension  of  deatli.  They  are, 
says  lie,  so  very  apprehensive  of  death,  that  they  are 
niiwilliiig  to  hear  it  mentioned,  for  fear  that  alone 
should  hasten  their  end  ;  and  no  man  dares  to  speak  of 
death  in  the  presence  of  the  king,  or  any  great  man, 
under  the  penally  of  suffering  it  himself,  as  a  jiiiulsh- 
nient  for  his  presumption.  He  relates  fiirllier,  that  they 
are  addicted  to  gaming  beyond  any  people  of  Africa. 
All  these,  propensities  are  observable  in  the  cliaractiTof 
the  Papaws  in  a  stato  of  slavci-y  in  the  West  Indies. 
'J'liat  punishment  which  excites  the  Koromantvn  to  rt  - 
bel,  and  drives  the  Ebo  negro  to  suicide,  is  received  by 
tlie  Papaws  a.s  the  cbastiseuient  of  legal  antliorilv,  to 
wliicli  it  Is  tlicir  duty  to  submit  |)aticntly.  'I'lie  <:ise 
seems  to  be,  that  the  generality  of  llicsc  people  arc  in  a 
state  of  absolute  slavery  in  Africa,  and,  li.iving  been 
habituated  to  a  life  of  labour,  lliev  submit  to  a  iliar.gr 
of  siniation  with  little  reluctance.” 
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Having  recited  such  observations  as  cccuri’ed  to  him 
J  on  contemplating  the  various  tribes  of  negroes  from  each 
other,  Mr  Edwards  thus  estimates  their  general  charac¬ 
ter,  influenced  as  they  are  by  circumstances  which  soon 
efl’ace  the  native  and  original  impressions  w’hich  distin- 
guisli  oiie  nation  from  another  when  newly  imported 
into  the  West  Indies. 

“  Notwithstanding  what  has  been  related  of  the  firm¬ 
ness  and  courage  of  the  natives  of  the  Gold  Coast,  it  is 
certain  that  the  negroes  in  general  in  our  islands  (such 
of  them  at  least  as  have  been  any  length  of  time  in  a 
state  of  servitude)  are  of  a  distrustful  and  cowardly  dis¬ 
position.  So  degrading  is  the  nature  of  slavery,  that 
fortitude  of  mind  is  lost  as  free  agency  is  restrained. 
To  the  same  cause  probably  must  be  imputed  their  pro¬ 
pensity  to  conceal  or  violate  the  truth  j  which  is  so 
general,  that  the  vice  of  falsehood  is  one  of  the  most 
prominent  features  in  their  character.  If  a  negro  is 
asked  even  an  indiflerent  question  by  his  master,  he  sel¬ 
dom  gives  an  immediate  reply  but,  affecting  not  to 
understand  what  is  said,  compels  a  repetition  of  the 
question,  that  he  may  have  time  to  consider,  not  what 
is  the  true  answer,  but  what  is  the  most  politic  one -for 
him  to  give.  The  proneness  observable  in  many  of  them 
to  the  vice  of  theft  has  already  been  noticed  5  and  I  am 
afraid  (says  our  author),  that  evil  communication  makes 
it  almost  general.  It  is  no  easy  matter,  I  confess,  to 
discriminate  those  circumstances  which  are  the  result  of 
proximate  causes,  from  those  which  are  the  effects  of 
national  customs  and  early  habits  in  savage  life  j  but  I  am 
airaid  that  cowardice  and  dissimulation  have  been  the 
properties  of  slavery  in  all  ages,  and  w  ill  continue  to  be 
so  to  the  end  of  the  world.  It  is  a  situation  that  neces¬ 
sarily  suppresses  many  of  the  best  affections  of  the  human 
heart. — If  it  calls  forth  any  latent  virtues,  they  are 
those  of  sympathy  and  compassion  towards  persons  in 
the  same  condition  ol  life ;  and  accordingly  we  find 
that  the  negroes  in  general  are  strongly  attached  to 
their  countrymen,  but  above  all,  to  such  of  their  com¬ 
panions  as  came  in  the  same  ship  with  them  from  Afri¬ 
ca.  This  is  a  striking  circumstance  :  the  term  shipmate 
is  understood  ameng  them  as  signifying  a  relationship 
of  the  most  endearing  nature  5  perhaps  as  recalling  the 
time  when  the  sufferers  were  cut  off  together  from  their 
Common  country  and  kindred,  and  awakening  recipro¬ 
cal  sympathy  from  the  remembrance  of  mutual  afflic¬ 
tion.  But  their  benevolence,  with  a  very  few  excep¬ 
tions,  extends  no  further.  The  softer  virtues  are  sel¬ 
dom  found  in  the  bosom  of  the  enslaved  African.  Give 
him  sufficient  authority,  and  he  becomes  the  most  re¬ 
morseless  of  tyrants.  '  Of  all  the  degrees  of  wretched¬ 
ness  endured  by  the  sons  of  men,  the  greatest,  assured¬ 
ly,  is  the  misei  y  which  is  felt  by  those  who  are  unhap¬ 
pily  doomed  to  be  the  slaves  of  slaves  j  a  most  uunatural 
relation,  which  sometimes  takes  place  in  the  sugar 
plantations.  The  same  observation  may  be  made  con¬ 
cerning  their  conduct  towards  tlie  animal  creation, 
ilheir  tieatment  of  cattle  under  their  direction  is  bimtal 
beyond  belief.  Even  the  useful  and  social  qualities  of 
the  dog  secure  to  him  no  kind  usage  from  an  African 
master.  One  of  the  most  pleasing  traits  in  their  charac¬ 
ter  is  (.he  respect  and  attention  which  they  pay  to  their 
aged  countrymen.  The  wdiole  body  of  negroes  on  a 
plantation  must  be  reduced  to  a  deplorable  state  of 
wietciiedness,  if  at  any  time,  they  suffer  their  aged 
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companions  to  want  the  common  necessaries  of  life,  or 
even  many  of  its  comforts,  as  far  as  they  can  procui-e 
them.  They  seem  to  be  actuated  on  these  occasions  by 
a  kind  of  involuntary  Impulse,  operating  as  a  primitive 
law  of  natm’e,  which  scorns  to  wait  the  cold  dictates  of 
reason  :  among  them,  it  is  the  exercise  of  a  common 
duty,  W’hich  courts  no  observation,  and  looks  for  no 
applause.” 

As  the  colour  and  features,  and  moral  qualities  of 
the  negroes,  may  be  thus  easily  accounted  for  by  the  in¬ 
fluence  of  climate  and  the  modes  of  savage  life,  so  there 
is  good  reason  to  believe  that  their  intellectual  endow’- 
ments  are  equal  to  those  of  the  whites  who  have  been 
found  in  the  same  circumstances.  Of  those  imitative 
arts  in  which  perfection  can  be  attained  only  In  an  im¬ 
proved  state  of  society,  it  is  natural  to  suppose  that  they 
have  but  little  knowledge  y  but  the  fabric  and  colours 
of  the  Guinea  cloths  are  a  ju'oof  of  their  native  inge¬ 
nuity.  In  the  est  Indies  many  of  them  are  expert 
carpenters,  some  watchmakers,  and  one  or  two  have 
successfully  practised  physic  y  while  others  have  figured 
both  in  Latin  and  English  poetry,  so  that  we  cannot 
doubt  but  that  “  God,  wlio  made  the  world,  hath  made 
of  one  blood  all  nations  of  men,”  and  animated  them 
with  minds  equally  rational. 

NEGKOLAND,  or  Nigritia,  a  country  of  Afri¬ 
ca,  lying  next  to  Guinea  towards  the  north,  and  ex¬ 
tending  from  18®  of  west  to  23°  of  east  longitude, 
and  from  9°  to  20°  of  north  latitude.  On  the  north 
it  is  bounded  by  Zaara  or  the  Desert  j  on  the  east,  by- 
countries  unknown;  on  the  south,  by  Guinea;  and  on 
the  w’est,  by  the  Atlantic  ocean  ;  and  is  watered  by 
the  great  river  Niger  or  Senegal,  which  runs  througli 
It  from  cast  to  west.  The  Europeans  have  settlements 
on  the  coasts  of  this  country,  especially  near  the 
mouths  of  the  Niger  and  Gambia,  which  last  is  sup¬ 
posed  to  be  a  branch  of  the  former.  A  great  many 
nations  Inhabit  the  banks  of  the  rivers ;  some  Pagans, 
some  Mohammedans,  of  difierent  languages,  and  inde¬ 
pendent  of  one  another.  The  country  is  fruitful,  espe¬ 
cially  along  the  rivers ;  abounding  in  rice,  Guinea 
grain,  and  Indian  corn,  where  it  is  cultivated ;  and 
w’ith  cocoa  nuts,  plantains,  pulse,  palm  trees,  and  tro¬ 
pical  fruits  ;  nor  is  it  destitute  of  cattle,  and  a  variety 
of  other  animals,  particularly  such  as  abound  in  Gui¬ 
nea.  See  Guinea. 

Negroland  is  fertilized  by  the  overflowing  of  its 
rivers  the  Senegal  and  Gambia,  as  Egypt  Is  by  the 
Nile.  It  hath  not  yet  been  ascertained  whether  the 
Gambia  is  a  branch  of  the  Senegal  or  not.  As  far 
as  the  Europeans  have  penetrated  up  the  country,  they 
appear  to  be  distinct ;  and  the  Mandingo  negroes  ■ 
report  that  the  Gambia  has  a  different  origin.  The 
entrance  into  Senegal  river,  is  narrow  and  some¬ 
what  difficult,  by  reason  of  its  immoveable  bar,  and 
sandy  shoals,  as  well  as  the  several  islands  at  the 
mouth  of  it,  and  the  several  canals  and  marshes  that 
clog  it :  but  after  sailing  up  eight  or  ten  leagues,  it  Is 
found  broad  and  deep,  and  fit  to  can-y  large  vessels;  and, 
excepting  about  five  or  six  leagues  on  each  side  above 
the  mouth,  which  is  sandy  and  barren  ground,  the 
banks  are  covered  with  stately  trees  and  villages,  and 
the  country  in  general  is  fertile  and  well  watered  ; 
for,  like  the  Nile,  this  river  overflows  its  banks  for 
many  leagues,  and  enriches  the  land  to  a  great  de¬ 
gree. 
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tl  not  rcaj)  the  advantages  which  they  might  obtain  from 
Negroponn  fertility.  The  peojjle  on  both  sides  of  the  river 
live  as  near  to  it  as  they  can,  and  feed  great  herds  of 
cattle,  sowing  large  and  small  millet,  the  former  ol 
which  is  called  by  us  Turkey  ivhcat,  in  great  quantities, 
and  with  great  increase.  If  the  river  fails  of  over¬ 
flowing  at  Its  usual  season,  a  great  scarcity  ensues  in 
the  adjacent  country  ;  and,  even  when  it  overflows 
regularly,  it  breeds  such  vast  flights  of  grashoppers 
and  Insects,  as  quite  darken  the  air,  and  frequently 
devour  the  ^vhole  produce  of  the  soil :  in  which  case 
the  people  kill  those  insects  and  eat  them  j  which  they 
do  either  by  pounding  in  leather  bags,  and  then  boil¬ 
ing  them  in  milk,  or  which  is  reckoned  the  more  de¬ 
licious  method,  by  frying  or  broiling  them  over  a  light 
blaze  in  a  frvlngpan  full  of  holes.  Thus  the  legs 
and  wings  of  the  insects  are  burnt  oft,  and  the  rest  of 
the  body  Is  sufficiently  roasted  to  be  eaten  as  a  dainty, 
which  they  look  upon  to  be  very  wholesome  and  nou¬ 
rishing. 

To  the  east,  north-east,  and  south-east  of  the  island 
of  Senegal,  the  country,  as  far  as  it  is  known,  is 
overrun  with  woods  and  marshes  :  the  Senegal,  Gam¬ 
bia,  and  Sherbro,  passing  through  it  in  their  way  to  the 
Atlantic  ocean.  The  Niger  rises  near  the  Senegal, 
and  runs  eastward,  but  its  termination  is  unknown. 
During  the  rainy  months,  which  begin  in  July,  and  con¬ 
tinue  to  October,  they  lay  the  whole  counti-y  under  wa¬ 
ter;  and  indeed  the  sudden  rise  of  these  rivers  is  incredi¬ 
ble  to  such  as  are  not  acquainted  with  the  violent  rains 
that  fall  between  the  tropics.  At  Galam,  900  miles 
from  the  mouth  of  the  Senegal,  the  waters  rise  150  feet 
perpendicular  from  the  bed  of  the  river.  At  the  island 
of  Senegal,  the  river  rises  gradually,  during  the  rainy 
season,  above  20  feet  perpendicular  over  part  of  that 
flat  coast ;  which  of  itself,  so  freshens  the  water  that 
ships  lying  at  anchor,  at  the  distance  of  three  leagues 
from  its  mouth,  generally  make  use  of  it,  and  fill  their 
water  there  for  their  voyage  home.  AVhenthe  rains  are 
at  an  end,  which  soon  happens  in  October,  the  intense 
heat  of  the  sun  usually  dries  up  those  stagnating  waters 
which  lie  on  the  higher  parts,  and  the  remainder  from 
lakes  and  marshes,  in  which  are  found  all  sorts  of  dead 
animals.  At  last,  those  too  are  quite  dried  up ;  and 
then  the  effluvia  that  arise  ai'e  almost  quite  insupport¬ 
able.  At  this  season  the  winds  blow  so  hot  from  the 
land,  that  they  may  be  compared  to  the  heat  proceed¬ 
ing  from  the  mouth  of  an  oven,  and  they  bring  with 
them  an  intolerable  smell.  The  wolves,  tigers,  Hons, 
and  other  wild  beasts,  then  resort  to  the  river,  steep¬ 
ing  their  body  under  water,  and  only  their  snout  above 
it  for  the  sake  of  breathing.  The  birds  soar  to  an  im¬ 
mense  height  in  the  air,  and  fly  a  vast  ivay  over  the 
sea,  where  they  continue  till  the  wind  changes,  and 
c  omes  from  the  west. 

Nf.grof.h,  U'hite.  See  Ih:r.iopnoBi  and  Albino. 
NKCiKOMANCY.  See  Nfxuomancy. 

Nl'iGKOPONT,  anciently  Eii/ncu,  an  island  of  the 
Archipelago,  stretching  along  the  eastern  coast  of 
Aehaia  or  Livadia,  from  which  it  is  separated  by  a 
narrow  channel  called  the  llitripu/t,  'I'his  strait  is  so 
narrow,  that  the  island  is  joined  to  the  continent  by  a 
bridge  thrown  over  it ;  and  here,  it  is  thought,  there 
was  formerly  an  isthmus.  The  irregularity  of  the  tides 
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do  in  the  Euripus  hath  from  the  remotest  antiquity  beeu  Segi-opoiu. 
very  remarkable,  and  this  Irregularity  is  i'ound  to  be  Neiieniiab. 
connected  with  the  age  of  the  moon.  From  the  three 
last  days  of  the  old  moon  to  the  eighth  dav  of  the  new 
moon,  and  from  the  14th  to  the  20th  day  inclusive, 
they  are  regular  ,  but  on  the  other  days  they  are  ir¬ 
regular,  flowing  12,  13,  or  14  times  in  the  space  of 
24  hours,  and  ebbing  as  often.  The  island  is  90  miles 
long  and  25  broad  in  the  widest  part  ;  and  produces 
corn,  oil,  fruit,  and  cattle,  in  great  abundance.  The  on¬ 
ly  place  in  the  island  worth  notice  is  the  capital,  which 
is  also  called  lScgropo7it ;  and  which  is  walled,  and  con¬ 
tains  about  15,000  inhabitants  ;  but  the  Christians  are 
said  to  be  much  more  numerous  than  the  Turks.  The 
captain  bashaw,  or  admiral  of  Turkey,  who  is  also  go¬ 
vernor  of  the  city,  the  island,  and  the  adjacent  con¬ 
tinent  of  Greece,  resides  here  ;  and  the  harbour,  which 
is  very  safe  and  spacious,  is  seldom  without  a  fleet  of 
galleys,  ready  to  be  put  to  sea  against  the  pirates  and 
the  Maltese.  A  part  of  the  bridge  between  the  city 
and  the  coast  of  Greece,  consists  of  a  draw  bridge  no 
longer  than  just  to  let  a  galley  pass  tlirough. 

NEHEMIAH,  or  Neemias,  son  of  Hachaliah,  was 
born  at  Babylon  during  the  captivity,  (Neh.  i.  1,  2, 

&c.).  He  was,  according  to  some,  of  the  race  of  the 
priests,  but  according  to  others,  of  the  tribe  of  Judali 
and  the  royal  family.  Those  who  maintain  the  first 
opinion,  support  it  by  a  passage  in  Ezra,  (x.  10.)  where 
he  is  called  a  priest  ;  but  those  who  believe  that  he  was 
of  the  race  of  the  kings  of  Judah,  say,  1st,  That  Ne- 
hemiah  having  governed  the  republic  of  the  Jews  for  a 
considerable  time,  there  is  great  probability  he  was  of 
that  tribe  of  which  the  kings  always  were.  2dlv,  Ne- 
hemiah  mentions  his  brethren  Hanani,  and  some  other 
Jews,  who  coming  to  Babylon  during  the  captivity,  ac¬ 
quainted  him  ivlth  the  sad  condition  of  their  countrv. 


3dly,  The  office  of  cupbearer  to  the  king  of  lYrsia, 
to  which  Nehemiah  was  promoted,  is  a  further  proof 
that  he  was  of  an  illustrious  family.  4thly,  He  excuses 
himself  from  entering  into  the  inner  part  of  the  temjile, 
probably  because  he  was  only  a  laic,  (Neh.  vi.  ii.) 
“  Should  such  a  man  as  I  flee  ?  And  who  is  there 
that,  being  as  I  am,  would  go  into  the  temple  to  save 
his  life  ?” 

The  Scripture  (Ezra  ii.  63.  Nehem.  vii.  65.)  calU 
him  aniVT.-i  ti/'shalha,  that  is  to  sav,  “  cup-bearer,;”  for 
he  had  this  employment  at  the  court  of  Artaxcrxe> 
liongimamis.  He  had  an  exceeding  great  tendtrness 
lor  the  country  of  his  fathers,  thougl;  he  had  never  seen 
it  ;  and  one  day,  as  some  Jews  newly  come  from  Jeru¬ 
salem  acquainted  him  with  the  miserable  estate  of  that 
city,  that  its  wall  were  beat  down,  its  gates  burnt,  and 
the  Jews  wire  become  a  reproach  among  all  nations  ; 
he  was  sensibly  allcctcd  with  this  relation  ;  he  fasted, 
prayed,  and  humbled  himself  before  the  I.ord,  that  he 
would  be  lavouialile  to  the  design  he  had  then  conceiv¬ 
ed  of  asking  the  king’s  jiermission  to  rebuild  Jerusalem. 
The  course  of  his  attendance  at  court  being  come,  he 
presi-ntcd  the  cup  to  the  king  aciording  to  cii-tom  ; 
but  with  a  countenance  sad  and  dejected  ;  which  the. 
king  observing,  entertained  sonn-  suspicion,  as  if  he 
might  have  had  some  bad  design;  but  Nehemiah  (ii.) 
discovering  the  occasion  of  his  disquiet,  .\rfa\<i\i- 
gave  him  leave  to  go  to  Jerusalem,  and  repair  it-,  walls 
and  gtites ;  but,  howfever,  upon  this  condition,  that  he 
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Nelien)i;th.  should  return  to  court  at  a  time  appointed.  Letters 
1 ,  1. 1  -y— j  were  made  out,  directed  to  the  governors  beyond  the 
Euphrates,  witii  orders  to  furnish  Nehemlah  with  tim¬ 
bers  necessary  for  covering  the  towers  and  gates  of  the 
city,  and  the  house  designed  for  Nehemiah  himself,  who 
was  now  appointed  governor  of  Judea,  in  the  year  of 
the  world  3350. 

Nehemiah  being  arrived  at  Jerusalem  with  the  king’s 
commission,  went  round  the  cityj  and  having  viewed 
the  condition  of  the  walls,  assembled  the  chief  of  the 
people,  produced  his  commission,  and  exhorte.d  them  to 
undertake  the  reparation  of  the  gates  and  walls  of  the 
city.  He  found  every  person  ready  to  obey  him  ; 
whereupon  he  immediately  began  the  work.  The 
enemies  of  the  Jews  observing  these  works  in  such  for¬ 
wardness,  made  use  of  all  the  means  in  their  power  to 
deter  Nehemiah  from  this  undertaking,  and  made  seve¬ 
ral  attempts  to  surprise  him  5  but  finding  that  their  de¬ 
signs  were  discovered,  and  that  the  Jews  kept  upon  their 
guard,  they  had  recourse  to  craft  and  stratagem,  endea- 
vourino;  to  draw  him  into  an  ambuscade  In  the  fields, 
wliere  they  pretended  they  would  finish  the  dispute  at  an 
amicable  conference  :  but  Nehemiah  gave  them  to  un¬ 
derstand,  that  tlie  work  he  had  begun  required  his  per¬ 
sonal  attendance  j  and  therefore  he  could  not  come  to 
them.  He  sent  the  same  ^answer  to  four  several  mes¬ 
sages  that  they  sent  one  after  another  on  the  same  sub¬ 
ject,  (JTi/.  Iv.  and  vi.). 

Sanballat,  the  chief  of  the  enemies  of  the  Jews,  to¬ 
gether  with  his  associates,  wrote  word,  that  a  report  was 
spread  that  the  Jews  were  building  the  walls  of  Jerusa¬ 
lem  only  with  a  design  to  make  it  a  place  of  strengtli, 
to  support  them  in  an  intended  revolt ;  that  it  was  said 
also  that  Nehemiah  had  suborned  false  prophets  to  fa¬ 
vour  his  designs,  and  to  encourage  the  people  to  choose 
him  king ;  and  to  stop  the  course  of  these  rumours,  he 
advised  him  to  come  to  him,  that  they  might  confer  to¬ 
gether,  and  take  such  resolutions  as  should  be  found 
convenient.  Nehemiah  gave  himself  no  trouble  on  this 
account,  but  returned  for  answer,  that  all  tliose  accusa¬ 
tions  were  false  and  made  at  random.  About  the  same 
time  he  discovered,  that  a  false  prophet  called  S/ie- 
maiah,  had  been  corrupted  by  his  enemies,  and  that 
some  of  the  chief  of  tlie  city  were  secretly  in  confede¬ 
racy  With  them.  Yet  all  this  did  not  discourage  him  j. 
he  went  on  with  his  work,  and  happily  completed  it  in 
two  and  fifty  days  after  it  had  been  begun. 

Then  he  made  a  dedication  of  the  walls,  of  the 
towers,  and  of  the  gates  of  Jerusalem,  with  the  solem¬ 
nity  and  magnificence  that  such  a  work  required.  He 
separated  the  priests,  the  Levites,  and  the  princes  of  the 
people.  Into  two  companies,  one  of  which  walked  to 
the  south  and  the  other  to  the  north,  on  the  top  of  the 
walls.  These  two  companies  were  to. meet  at  the  tem¬ 
ple.  The  procession  was  accompanied  with  music  both 
vocal  and  instrumental :  and  when  they  were  all  come 
lO  the  temple,  they  there  read  the  law,  oflered  sacrifices, 
and  made  great  rejoicings.  And  as  the  feast  of  taber¬ 
nacles  happened  at  the  same  time,  it  was  celebrated 
with  great  solemnity,  (iV/.  vili.).  Nehemiah- observing 
that  the  compass  of  the  city  was  too  large  for  its  inha¬ 
bitants,  he  ordered  that  the  chief  of  the  nation  should 
fix  their  dwelling  in  the  city  ■,  and  caused  them  to  draw 
mts,  by  which  a  tenth  part  of  the  whole  people  of  Ju- 
dau  were  to  dwell  at  Jerusalem,  (Zc/.  xi.).  Then  he  ap- 
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plied  himself  to  the  reformation  of  such  abuses  as  had  Nehemiah. 
crept  into  the  administration  of  the  public  afi’airs.  He  ^  ' 

curbed  the  inhumanity  of  the  great  ones,  who  held  in 
a  state  of  slavery  the  sons  and  daughters  of  those  who 
were  poor  or  unfortunate,  keeping  their  lands  in  pos¬ 
session,  which  these  poor  people  had  been  obliged  either 
to  mortgage  or  to  sell  to  the  rich.  Another  abuse  there 
was,  which  Ezra  liad  in  vain  attempted  to  redress,  that 
they  had  contracted  marriages  with  strange  and  idola¬ 
trous  evomen.  Nehemiah  undertook  to  dissolve  these 
marriages,  succeeded  in  it,  and  sent  away  all  such  wo¬ 
men  as  had  been  taken  against  the  express  command  of 
the  law,  {Id.  ix.).  Having  likewise  observed,  that  the 
priests  and  Levites  were  obliged  to  take  refuge  wliere- 
ever  they  could,  and  so  the  ministry  of  the  temple  was 
not  attended  or  performed  with  that  decency  it  ought, 
because  they  did  not  receive  the  revenues  that  the  law 
had  appointed  for  their  subsistence  j  he  obliged  the  peo¬ 
ple  punctually  to  pay  the  minlster-s  of  the  Lord  what 
was  due  to  tlicm,  and  enjoined  the  priests  and  Levites 
duly  to  attend  on  their  respective  duties,  and  to  dis¬ 
charge  tlieir  functions,  ( Id.  xiii.  lo,  1 1,  &c.).  He  en¬ 
forced  the  observation  of  the  sabbath,  wliich  had  been 
much  neglected  at  Jerusalem,  and  would  not  permit 
strangers,  to  come  in  to  buy  and  sell,  hut  kept  the  gates 
of  the  city  shut  all  that  day.  And,  to  perpetuate  as 
much  as  was  possible  these  good  regulations  which  he 
had  newly  established,  he  engaged  the  chief  men  of  the" 
nation  solemnly  to  renew  the  covenant  with  the  Lord. 

This  ceremony  was  performed  in  the  temple,  and  an  in¬ 
strument  was  drawn  up,  which  was  signed  by  the  prin¬ 
cipal  men,  botl)  priests  and  people  {Id.  ix.  x.),  In  the 
year  of  tlie  world  3551. 

AVe  read  In  the  hooks  of  Maccabees  (2  Macc.  i, , 

19»  20,  21.  &c.),  that  Nehemiah  sent  to  search  for  the 
holy  fire,  which  before  the  captivity  of  Babylon  the 
priests  had  hid  in  a  dry  and  deep  pit  ;  but  not  finding 
any  fire  there,  but  instead  thereof  a  thick  and  muddy 
water,  he  sprinkled  tin's  upon  the  altar  ;  wliereupon  the 
wood  which  had  been  sprinkled  with  this  water  took 
fire  presently  as  soon  as  the  sun  began  to  appear. 

AA  hich  miracle  coming  to  the  knowledge  of  tlie  king 
ot  Persia,  lie  caused  the  place  to  be  encompassed  with 
walls  where  the  fire  liad  been  hid,  and  granted  great  fa¬ 
vours  and  privileges  to  the  priests.  It  is  recorded  in 
the  same  hooks,  (2  Macc.  ii.  13,  14.),  that  Nehemiali 
erected  a  library,  wlierein  he  placed  wliatever  lie  could 
find,  either  of  the  hooks  of  tlie  prophets,  of  David,  or 
of  such  princes  as  had  made  presents  lo  tiie  temple. 

Lastly,  lie  returned  to  Babylon  (/<•/.  v.  14.  and  xiii.  6.) 
according  to  the  promise  he  had  made  to  King  Arta- 
xerxes,  about  the  thirty-second  year  of  this  prince, 
in  tlie  year  35^3"  ironi  tlience  he  returned  again  to 
Jerusalem,  where  he  died  in  peace,  about  the  year  3580, 
having  governed  the  people  of  Judah  for  about  thirty 
years. 

Hie  book  wliicli  in  the  English  Bible,  as  also  in  the 
Hebrew,  has  the  name  of  in  the  Latin  Bible 

is  called  the  book  pt  Esdras;  and  it  must  be  confessed, 
that  though  this  author  speaks  in  tlie  first  person,  and 
though  at  first  reading  one  would  think  that  he  had 
writ  it  day  by  day  as  the  transactions  occurred,  yet 
there  are  some  things  in  this  book  'wlilch  could  not 
Iiave  been  written  by  Neliemiah  himself;  for  example, 
memorials  are  quoted  wherein  were  registered  thcnanios 
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Nehcmi:ih  of  the  priests  in  the  time  of  Jonathan  the  son  of  Elia- 
II  shib,  and  even  to  the  times  of  the  high  priest  Jaddus, 

,  Nelson-  rnet  Alexander  the  Great.  These  therefore  must 

'  ’  have  been  added  afterwards. 

It  may  well  be  questioned,  whether  this  Nehemiah 
,  be  the  same  that  is  mentioned  in  Ezra,  (ii.  2.  and 
^  Neh.  vii.  7.)  as  one  that  returned  from  the  Babylo¬ 
nish  captivity  under  Zerubbabel  j  since  from  the  first 
year  of  Cyrus  to  the  twentieth  of  Artaxerxes  Longi- 
manus,  there  are  no  less  than  ninety-two  years  inter¬ 
vening  j  so  that  Nehemiah  must  at  this  time  have  been 
a  very  old  man,  upon  the  lowest  computation  an  hun¬ 
dred,  consequently  utterly  incapable  of  being  the  king’s 
cup-bearer,  of  taking  a  journey  from.Shushan  to  Jeru¬ 
salem,  and  of  behaving  there  with  all  the  courage  and 
activity  that  is  recorded  of  him.  Upon  this  presump¬ 
tion,  therefore,  we  may  conclude  that  this  was  a  differ¬ 
ent  person,  though  of  the  same  name,  and  that  Tir- 
shatha  (the  other  name  by  which  he  is  called,  Ezra  ii. 
63.  and  Neh.  vii.  65.)  denotes  the  title  of  his  office, 
and  both  in  the  Persian  and  Chaldean  tongues  was  the 
general  name  given  to  the  king’s  deputies  and  gover¬ 
nors. 

NEHOW,  one  of  the  Sandwich  islands,  discovered 
by  Captain  Cook  in  his  last  voyage  to  the  Pacific 
ocean  :  these  islands  are  eleven  in  number,  and  are  situ¬ 
ated  from  18°  44'  to  22°  15' N.  Lat.  and  from  154°  56' 
to  i6o°  24'  W.  Long. 

NEIGHBOUR,  [i.  One  who  dwells  or  is  seated 
near  to  another  (2  Kings  iv.  3.).'  2.  Every  man  to 

whom  we  have  an  opportunity  of  doing  good  (Matt, 
xxii.  39.).  3-  A  fellow  labourer  of  one  and  the  same 

people  (Acts  vii.  27.).  4.  A  friend  (Job.  xvi.  2i.). 

At  the  time  of  our  Saviour,  the  Pharisees  had  restrain¬ 
ed  the  word  neighboiu  to  signify  those  of  their  own  na¬ 
tion  onlv,  or  their  own  friends ;  being  of  opinion  that 
to  hate  their  enemy  was  not  forbidden  by  their  law. 
But  our  Saviour  informed  them,  that  the  whole  world 
were  their  neighbours  j  that  they  ought  not  to  do  to 
another  what  they  would  not  have  done  to  themselves  ; 
and  that  this  charity  ought  to  be  extended  even  to  thtk 
enemies,  (Matt.  v.  43.  Luke  x.  29,  &c.). 

NEISSE,  a  town  of  Silesia,  containing  70C0  people, 
and  the  residence  of  the  bishop  of  Breslaw,  who  has  a 
magnificent  palace  here.  The  air  is  very  wholesome, 
ami  provisions  are  cheap  j  the  Inhabitants  carry  on  a 
great  trade  in  wine  and  linen.  This  place  suffered  great¬ 
ly  by  an  inundation  and  fire  in  It  was  taken  by 

the  Prussians  in  1741,  who  augmented  the  fortifica¬ 
tions,  and  built  a  citadel  to  which  they  gave  the  nante 
of  Prussia.  It  is  seated  on  a  river  of  the  same  name, 
in  E.  Long.  17.  39.  N.  Lat.  50.  32. 

NEIUS  MON’S,  in  Ancient  Geography,  at  the  foot  of 
which  stood  Ithaca,  a  town  of  the  island  of  that  name, 
(Homer). 

NELSON,  The  Right  Honourable  VTscoun’T,  one  of 
the  most  celebrated  naval  commanders,  was  the  son  of 
tile  reverend  Edmund  Nelson,  and  was  born  at  Burnham 
Thorpe,  in  Norfolk,  where  his  father  was  rector,  in  the 
vear  1758.  He  received  his  education  at  the  school  of 
!S«orth  Walsham  •,  liut  we  are  unacquainted  with  the 
particulars  relative  to  his  childhood,  and  whether  tlie 
progre'ss  he  made  in  his  studies  was  in  any  respect  ex¬ 
traordinary.  It  is  certain,  however,  that  he  discovered 
a  strong  predilection  for  the  naval  profession  at  a  very 


early  period,  and  having  quitted  school  at  the  age  of  ydsoi:. 
twelve  years,  went  on  board  the  Raisonable  of  64  guns,  v~ 
commanded  by  his  mother’s  brother.  Captain  Maurice 
Suckling. 

In  the  month  of  April  1773,  a  voyage  of  discoveiy 
to  the  north  pole  was  undertaken  by  the  honourable 
Constantine  John  Phipps,  afterwards  Lord  Mulgravc, 
in  consequence  of  an  application  by  the  Royal  Society 
to  Lord  Sandwich  j  and  although  the  instructions  which 
were  issued,  prohibited  all  boys  from  being  received  on 
board,  yet  the  enterprising  spirit  of  Horatio  Nelson 
earnestly  solicited  to  be  appointed  cockswain  to  Captain 
Lutwidge,  rather  than  submit  to  be  left  behind  j  and 
his  unsubdued  spirit  so  forcibly  struck  the  captain,  that 
his  wish  was  complied  with. 

Mhen  the  ship  returned  to  England  in  the  month  of 
October  1773,  Mr  Nelson  having  received  information 
that  a  squadron  was  fitting  out  for  the  East  Indies,  em¬ 
ployed  all  his  interest  to  be  appointed  to  one  of  the 
ships.  It  was  not  long  before  he  was  placed  in  the  Sea¬ 
horse  of  20  guns,  commanded  by  the  celebrated  Captain 
Farmer,  and  stationed  in  the  fore-top  to  keep  watch, 
but  soon  after  removed  to  the  quarter-deck. 

He  obtained  the  professional  order  of  lieutenant  on 
the  8th  of  April,  1777,  and  received  his  commission 
the  next  day,  as  second  of-tiie  Lowestolfe  of  32  guns. 

Captain  AVilliam  Locker,  in  which  ship  he  arrived  at 
Jamaica  ;  but  feeling  that  his  glowing  mind  was  circum¬ 
scribed  in  so  small  a  frigate,  he  requested  the  com¬ 
mand  of  a  schooner,  which  acted  as  tendm-  to  the 
Lortestofle,  thus  availing  himself  of  the  opportunity  of 
becoming  an  experienced  pilot  for  every  intricate  pas¬ 
sage  through  the  islands,  situated  on  the  northern  side 
of  Hispaniola. 

AVbea  Sir  Peter  Parker  arrived  at  Jamaica  in  the 
year  1778,  Lieutenant  Nelson  was  nominated  by  that 
gallant  admiral  to  be  the  third  of  his  own  flag  ship, 
the  Bristol,  and  by  rotation  soon  became  the  first. 

In  this  ship  his  services  terminated  in  the  rank  of  a 
lieutenant. 

On  the  iith  of  June,  1779,  he  obtained  the  rank  of 
post-captain  ;  and  during  the  nine  years  he  had  been 
in  the  service  he  not  only  became  an  able  officer  by  his 
constant  attention  to  every  part  of  his  duty,  and  his 
keen  observation,  but  he  also  laid  the  foundation  of  be¬ 
ing  a  pilot  of  distinguished  eminence.  The  first  ship  to 
which  he  was  appointed  after  being  made  a  post  cap¬ 
tain,  was  the  Hinchinbrokc.  On  the  arrival  of  Count 
d’Estaign  at  Hispaniola,  as  an  attack  upon  Jamaica  was 
immediately  apprehended.  Captain  Nelson  was  intrusted 
with  the  command  of  the  batteries  of  Port-Royal,  with 
the  concuriing  approbation  ol  the  Bnti>h  admiral  and 
general.  In  the  month  of  January  1780,  it  was  re¬ 
solved  on  to  reduce  Foil  Juan,  on  the  river  St  John, 
in  the  gulf  of  Mexico,  when  Captain  Nelson  was  made 
choiee  of  to  command  the  naval  department,  and  (hat 
of  the  military  was  committed  to  Major  Poison.  In 
accomplishing  the  object  of  this  arduous  and  interesting 
undertaking.  Nelson’s  usual  intrepidity  was  again  ex¬ 
hibited.  Having  quitted  tlie  ship  under  his  command, 
he  superintended  the  transjiorting  of  the  troop-  in  boats, 

300  miles  up  a  river,  which  none  but  Spaniards  had 
ever  navigated  since  the  time  of  the  buccaneers. 

His  great  and  vig»rou.s  exertions  were  represented  by 
Major  Poison  to  General  Dulling  in  theii  true  colours, 
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Nelson.  *‘0^'  '"''■is  liis  grillnntry  passed  over  by  that  officer  in 
'  silence.  After  storming  aii  out-work  belonging  to  tlie 
enemy,  he  constructed  batteries,  and  fought  the  Spa¬ 
niards  5  and  it  is  to  his  conduct  in  the  reduction  of  Fort 
Juan  that  the  success  of  Britain  has  been  justly  and 
chiefly  ascribed.  He  was  next  appointed  to  the  Janus, 
at  that  time  stationed  at  Jamaica  j  on  his  arrival  at 
which  place  every  medical  assistance  was  given  him 
wbicli  his  situation  required  ;  but  as  his  healt'n  still  con¬ 
tinued  on  th.e  decline,  he  deemed  it  expedient  to  return 
to  England  in  his  majesty’s  ship  Lion,  the  honourable 
William  Cornrvallis  commander,  to  whose  unremitting 
care  and  attention  he  owed  the  preservation  of  his  life. 
He  obtained  the  command  of  the  Albemarle  in  the 
month  of  August  1781,  which  put  his  delicate  con¬ 
stitution  to  the  severest  trial,  as  he  was  stationed  during 
the  whole  of  the  ensuing  winter  in  the  north  seas. 

He  sailed  from  Quebec  in  the  montli  of  October, 
1782,  with  a  convoy  to  New  York,  where  he  had  an 
opportunity  of  joining  the  fleet  under  Sir  Samuel 
Hood  5  and  in  the  month  following  he  sailed  with  him 
to  the  West  Indies,  where  he  was  honourably  employed 
until  the  termination  of  hostilities.  He  soon  after  I’e- 
ceived  orders  to  repair  to  England,  being  directed  to 
attend  in  his  way,  his  royal  highness  Prince  William 
Henry  on  his  visit  to  the  Havannah.  AVhen  he  reach¬ 
ed  England,  the  Albemarle  was  paid  oil’  at  Ports¬ 
mouth  on  the  31st  July,  1783.  During  the  autumn  of 
that  year  he  paid  a  visit  to  France,  where  he  continued 
till  the  spring  of  the  ensuing  year,  wdien  he  received 
the  command  of  the  Boreas  frigate  of  28  guns,  and  his 
destination  was  the  Leeward  Islands,  where  he  con¬ 
tinued  until  June  1787,  and  was  then  ordered  to  repair 
to  England.  In  the  month  of  March  the  same  year 
ne  was  married  to  the  amiable  and  accomplished  widow 
ol^  Dr  Nesbit,  of  the  island  of  Nevis.  When  the  Boreas 
frigate  Avas  paid  off  at  Sheerness  on  the  30tl>  Novem¬ 
ber,  1787,  he  retired  to  the  parsonage-house  of  Burn- 
liam^  Thorpe,  which  liad  been  conferred  upon  liim  by 
i)is  rather  for  a  place  of  residence,  there  to  enjoy  the 
consolations  Avhich  result  from  domestic  felicity. 

He  again  came  forward  on  the  3^1"^  January 
^793>  to  shine  forth  more  conspicuous  as  a  naval  officer 
than  lie  had  ever  done  before,  at  which  time  he  re¬ 
ceived  the  command  of  the  Agamemnon  of  64  guns, 
being  soon  placed  under  the  orders  of  that  truly  great 
and  illustrious  character.  Lord  Hood,  who  at  that  pe¬ 
riod  was  destined  to  command  in  the  Mediterranean, 
ihe  unlimited  confidence  reposed  in  him  by  this  noble 
and  gallant  admiral,  is  an  incontestable  evidence  of  the 
high  estimation  in  which  his  courage  and  naval  abilities 
were  held.  If  his  superior  designed  to  attack  batteries, 
or  cut  ships  out  of  the  harbours  in  ivlilch  they  ivere 
moored  5  if  troops  were  to  be  landed  in  perilous  situa¬ 
tions,  or  passages  of  extreme  difficulty  to  be  explored, 
the  great  Nelson  took  the  lead  on  every  such  occasion 
seconded  by  the  brave  officers  and  crew  belongin*)-  to 
the  Agamemnon.  Toulon,  Bastia,  and  Calvi,  jvitnes- 
sed  lus  gallant  and  intrepid  deportment,  of  which  Lord 
Jrlood  did  not  fail  to  make  honourable  mention.  At 
the  siege  of  Calvi  Captain  Nelson  lost  the  sirdit  of  his 
right  eye,  a  shot  from  the  battery  of  the  enemy  having 
struck  that  of  which  he  bad  the  command,  and  driven 
some  particles  of  sand  against  his  face  with  irresistible 
impetuosity. 


When  Lord  Hood  left  his  station  in  the  Mediter¬ 
ranean  in  the  month  of  October,  1794,  the  command'' 
devolved  on  Admiral  Hotham,  who  honoured  our  hero 
with  an  equal  share  of  his  confidence  and  esteem.  On 
the  13th  and  14th  of  March,  and  13th  of  July  1795, 
he  again,  rendered  himself  conspicuous  in  the  actions 
which  then  took  place  with  the  French  fleet ;  and 
soon  after  he  was  chosen  by  Admiral  Hotham  to  co¬ 
operate  Avith  General  De  Vins,  on  the  coast  of  Genoa, 
in  Avhich  service  he  continued  so  long  as  Hotham  re¬ 
tained  the  command,  avIio  Avas  superseded  by  Sir  John 
Jervis.  This  officer  so  much  applauded  the  conduct  of 
Captain  Nelson,  that  he  received  the  honour  of  Avearlim- 
a  pendant  of  distinction  ;  and  in  the  month  of  May  lie 
Avas  removed  from  the  Agamemnon  to  tlie  Captain  of 
74  guns.  On  the  nth  of  August  he  had  a  captain  ap¬ 
pointed  under  him. 

From  April  to  October  1795,  Commodore  Nelson 
was  continually  employed  in  the  most  active  and  ar¬ 
duous  service,  the  blockade  of  Leghorn,  the  taking  of 
Porto  Ferrajo,  Avith  the  island  of  Caprea,  and  finally  in 
the  evacuation  of  Bastia.  In  December  1796  he  hoist¬ 
ed  his  broad  pendant  on  board  La  Minerve  frigate, 
and  Avas  dispatched  Avith  that  ship,  and  La  Blanche,  to 
Porto  Ferrajo,  to  bring  the  naval  stores  left  there  to 
Gibraltar,  Avhich  the  fleet  Avas  in  much  Avant  of.  Wffiile 
on  this  service  in  the  night  of  the  17th  December,  he 
fell  in  AvIth  tAvo  Spanish  frigates,  one  of  Aviiich  he  im¬ 
mediately  attacked,  and  ordered  the  Blanche  to  bear 
down  to  engage  the  other.  About  half  past  ten  the 
commodore  brought  his  ship  to  close  action,  Avhich  con¬ 
tinued  without  interruption  till  half  past  one,  Avhen  the 
Spanisli  frigate  of  40  guns,  28  of  Avhicii  Avere  18 
pounders,  struck  to  La  Minerve. 

After  various  other  active  and  important  services  dur¬ 
ing  the  three  preceding  months.  Sir  Horatio  Nelson, 
in  April  I797>  hoisted  his  flag  on  board  the  Captain  of 
74  guns  as  rear-admiral  of  the  blue,  and  in  the  end  of 
May  he  shifted  his  flag  from  the  Captain  to  the  The¬ 
seus,  Avhen  he  Avas  appointed  to  the  command  of  the 
inner  squadron  at  the  blockade  of  Cadiz.  While  on 
this  service  he  exhibited  another  remarkable  proof  of 
his  undaunted  personal  courage.  In  the  attack  on  the 
Spanish  gun-boats  in  July,  he  Avas  boarded  in  his  barge, 
Avhich  had  only  the  usual  complement  of  10  men,  and 
the  cocksAvain.  The  commander  of  the  Spanish  gun¬ 
boats,  in  a  barge  Avith  30  men  and  officers,  made  a 
desperate  attack  on  the  admiral  and  his  brave  compa¬ 
nions.  The  conflict  remained  long  doubtful,  but  after 
18  of  the  Spaniards  Avere  killed,  and  almost  the  Avhole 
of  the  remainder  Avounded,  the  rear-admiral  and  his 
brave  crerv  succeeded  in  carrying  this  superior  force. 

On  the  15th  ()f  July  the  sanre  year,  Admiral  Nelson 
Avas  detached  Avith  a  small  squadron  to  attack  the  town 
ol  Santa  Cruz  in  the  island  of  Tenerifle.  A  thousand 
men,  including  marines,  Avere  landed  in  the  course  of  a 
dark  night,  made  themselves  masters  of  the  toAvn,  and 
retained  possession  of  it  for  seven  hours  j  but  finding  it 
impossible  to  storm  the  citadel,  they  jircpared  for  their 
retreat,  which  the  Spaniards  alloAved  them  to  make  un¬ 
molested,  agreeable  to  the  stipulations  Avhich  had  been 
entered  into.  In  this  unfortunate  attack  the  braA'e 
Nelson  lost  his  arm  by  a  cannon  shot. 

But  a  more  splendid  scene  of  the  life  of  our  hero  Is 
now  opening.  On  the  13th  of  April  1798  he  was  de¬ 
tached 
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tached  from  Earl  St  Vincent’s  fleet,  in  pursuit  of  the 
•'  Frencli  to  tlie  coast  of  Egypt,  \vith  I2  sail  of  the  line 
and- one  50  gun  ship,  while  the  enemy’s  fleet  consisted 
of  13  sail  of  the  line  and  four  frigates,  protected  by  the 
batteries  on  the  shore,  and  several  gun-boats.  This  me¬ 
morable  action  commenced  at  sunset,  and  terminated 
gloriously  for  the  honour  of  our  hero  and  that  of  the 
liritlsh  navy.  Nine  sail  of  the  line  fell  into  the  hands 
of  the  conqueror,  two  were  burnt,  and  two  effected 
their  escape.  The  brave  Nelson  was  wounded  in  the 
action,  believing  himself  to  have  been  shot  through  the 
head  j  but  after  his  wound  was  examined  by  the  sur¬ 
geon,  it  w'as  happily  found  not  to  be  mortal,  a  cii'- 
cumslance  which  diffused  the  most  lively  satisfaction 
through  the  whole  fleet.  To  the  honour  of  this  great 
man  it  ought  to  be  mentioned,  that  even  under  the 
conviction  of  approaching  dissolution,  he  prepared  for 
the  interesting  change  with  calmness  and  fortitude,  de¬ 
sired  his'  chaplain  to  recommend  him  to  Lady  Nelson, 
appointed  the  brave  Hardy  to  the  rank  of  post-captain 
and  to  the  command  of  a  ship,  and  took  an  afi'ectlonate 
leave  of  Captain  Louis. 

The  French  admiral’s  ship,  L’Orlent,  was  blown  up 
during  the  action.  From  the  mainmast  of  this  ship 
Captain  Hallowell  ordered  a  coffin  to  be  constructed, 
which  was  presented  to  Admiral  Nelson,  and  gi’atefnlly 
accepted  by  the  hero,  as  a  token  of  aft'ectiouate  regard. 
For  some  months  he  had  it  placed  upright  in  his 
cabin  j  but  in  consequence  of  the  entreaties  of  an  old 
servant,  the  admiral  w’as  at  length  prevailed  on  to  al¬ 
low'  it  to  be  removed.  Our  readers  will  not  be  sur¬ 
prised  that  Lord  Nelson  should  now  be  I'cgardcd  as  the 
great  defence  or  the  empire,  and  the  support  of  her  na¬ 
tional  glory.  It  is  to  his  gallantry  and  naval  skill  that 
we  are  indebted  for*  the  victory  of  Copenhagen,  and 
the  annihilation  of  that  formidable  northern  confede¬ 
racy  which  menaced  the  prosperity,  the  commerce,  the 
very  existence  of  the  rest  of  Europe. 

One  of  the  most  important  services  which  Lord  Ne  l¬ 
son  ])erformed,  was  the  pursuit  of  the  combined  fleets 
of  France  and  Spain  to  the  West  Indies.  This  fleet 
had  sailed  from  Cadivc  on  the  lOth  of  April,  and  it  was 
at  first  conjectured  that  Egypt  was  the  place  of  their 
destination.  In  consequence  of  this  conjecture.  Lord 
Nelson  sailed  in  pui*suit  of  the  enemy  for  the  coast  of 
Egv'pt  5  and,  having  missed  his  object,  after  reconnoi¬ 
tring  that  coast,  he  passed  the  straits  of  Gibraltar,  and 
anchored  in  liagos  bay  on  the  lOth  of  May;  soon  after 
which  he  sailed  for  the  West  Indies  with  ten  ships  of 
the  line  ;  arrived  olf  Harbadoes  on  the.4lh  of  June  ;  and 
having  touched  at  Tobago,  'Frinidad,  and  Crenada,  at 
the  latter  of  wbidi  places  he  was  informed  that  the 
combined  fleet  had  been  seen  on  the  6th  olV  Dominica  ; 
be  reached  .\ntigua  on  the  i  2th,  where  he  received  in¬ 
formation  that  the  enemy  had  been  seen  on  the  8tb 
standing  to  the  northward.  Lord  Nelson,  without  the 
loss  of  a  moment,  <  ontinued  tlie  pursuit  of  the  cnemv  on 
their  return  to  K.urope,  where  they  arrived  about  the 
end  of  July;  and  after  taking  in  provisions  and 
water  at  Gibraltar,  and  reconnoitring  the  harbour  of 
Cadi/.;  he  returned  to  Englaml,  where  be  arrived  in 
the  \  ictorv,  on  the  i8tli  of  August,  alter  having  liien 
engaged  for  nearly  four  months  in  one  of  tin  most  ar¬ 
duous,  anil,  at  the  same  time,  one  of  the  most  important 
and  benelicial,  although,  in  its  immediate  object,  unsuc¬ 


cessful  enterprises,  for  which  his  life  was  distinguished.  Nelson. 
His  lordship  had  now  been  absent  from  England  more '  ' 
than  two  years,  on  the  Medlten-anean  station. 

The  concluding  scene  of  this  extraordinary  man’s 
naval  career,  kindles  emotions  of  admiration  and  re¬ 
gret  ;  and  at  once  excites  both  transport  and  extreme 
of  sorrow'.  Perhaps  no  action,  in  point  of  splendour 
and  magnanimity,  can  equal  that  which  deprived  his 
countiy  of  one  of  the  greatest  heroes  it  ever  produced. 

Britons  appear  to  he  sensible  of  its  vast  importance;  yet 
it  is  not  Improbable  that  posterity  will  consider  it  as  still 
more  splendid,  their  love  and  admiration  not  being 
damped  by  the  poignant  recollection  that  they  personal¬ 
ly  saw'  the  man  by  whose  loss  it  was  accomplished. 

When  Lord  Nelson  perceived  that,  in  consequence  of 
his  manoeuvres,  he  had  reduced  the  enemy  to  the  abso¬ 
lute  necessity  of  engaging  him,  he  exclaimed  in  the 
presence  of  Captain  Hardy  and  the  other  officers  who 
surrounded  him  on  the  quarter  deck  ;  “  Now  they  can¬ 
not  escape  us;  I  think  we  shall  at  least  make  sure  of 
twenty  of  them. — I  shall  probably  lose  a  leg,  but  that 
will  be  purchasing  a  victory  cheaply.”  But  alas  ! 
amidst  the  inexpressible  satisfaction  and  delight,  which 
a  victory  so  splendid  could  not  fail  to  Inspire,  he  Iras 
left  us  to  lament  that  it  w'as  purchased  by  the  loss  of  a 
life  so  incomparably  valuable. 

His  lordship’s  flag  ship  fell  on  board  the  Redoubtable, 
by  which  means  he  was  exposed  to  the  fire  of  the  mus¬ 
ketry  from  the  tops;  and  the  Insignia  of  his  gi'andeur  and 
dignity,  it  is  supposed,  singled  him  out  to  the  aims  of  the 
enemy,  which  in  the  issue  were  too  fatally  successful. 

His  secretary  was  cut  in  tw'o  by  his  side  with  a  chain 
shot,  and  soon  after  a  ball  grazed  his  lordship’s  shoul¬ 
der,  entered  his  left  breast,  and  passed  through  his 
lungs.  He  lived  about  three  hours  after  this  tragical 
event,  'during  which  he  remained  perfectlv  recollected, 
and  he  displayed  the  same  heroic  magnauimitv  in  the 
arms  of  death,  which  had  so  eminently  distinguish¬ 
ed  him  througli  the  whole  of  iiis  career.  His  last 
w’ords  to  Captain  Hardy  were,  “  I  know  I  am  dying. 

I  could  have  wished  to  survive  to  breathe  my  last  upon 
British  ground,  but  the  w'ill  of  God  be  done  !”  In  a 
few  moments  he  expired.  Plis  last  signal  ought  not, 
and  will  not  be  forgotten,  which  was  by  telegra])h, — 

“  That  England  expected  cvei  y  man  would  do  his  du¬ 
ty.”  He  sjioke  in  raptures  concerning  the  event  of  the 
day  only  a  short  time  before  hi-;  dissolution,  and  sent 
word  to  Admiral  C'ollingwood,  desiring'  that  he  would 
make  bis  aflectionate  farewell  to  all  his  brother  seamen 
throuuhout  the  fleet.  In  this  manner  died,  in  tlie  4“th 
year  of  his  age,  the  greatest  commander  that  perhaps 
ever  adorned  the  British  navy,  lea\ing  behind  him  a 
name  dear  to  Cheat  Britain,  and  an  example  of  heroism 
which  will  inspire  his  companions  In  arms  to  c  inulate 
bis  virtues,  that  they  loo  may  live  in  the  icmembrancc 
of  a  grateful  posterilv. 

His  -'iiigular  plan  of  attack  on  this  meinoiabb  oeca- 
sion  was  comnumicati  d  by  his  lordship  to  all  his  caji- 
taius,  who  unanimoiislv  gave  it  as  their  opinion  tlial  it 
could  not  pos'i’  ly  fail  of  surcc",  la-uig  coiicirted  with 
such  consummate  \vI-.dom  ;  and  they  evm  pledged  their 
live.s  for  the  favourable  ri'Mill  of  it.  His  titles  were, 

\IiCount  Nilsiin,  and  Duke  id'  Hroiile. — 'I’lu  iinilid 
jiarllanient  voted  him  a  ]iensioil  of  3  -"ol.a  vear,  to  rnii- 
titiuc  during  his  own  life  aud  his  two  next  licji'  ;  the 
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Nelson  East  India  Company  made  him  a  present  of  i  o,oool.;  the 
II  grand  signior  gave  him  a  diamond  aigrette  worth  4000I.  j 
Nemeaii  jjjg  emperor  of  Russia  gave  him  a  diamond  box  worth 
2533h  >  the  king  of  Naples  made  him  presents  to  the 
amount  of  5000I.  togetlier  with  the  dukedom  of  Bronte, 
■and  an  estate  of  3000!.  per  annum.  Thus  all  Europe 
conspired  to  testify  the  estimation  In  which  they  held 
this  distinguished  hero  j  and  the  numerous  monuments 
which  have  been,  and  still  are  erecting  to  his  memory 
throughout  the  British  empire,  will  continue  lasting 
e\iidences  of  the  esteem  in  M'hich  he  was  held  by  his 
grateful  country.  Parliament  also  voted  a  sum  for  the 
jmrchase  of  an  estate  for  his  heirs,  and  his  majesty  con¬ 
ferred  the  title  of  earl  on  his  immediate  successor. 

Nor  were  his  talents  wholly  confined  to  the  know¬ 
ledge  of  naval  tactics,  for  it  is  known  that  as  a  senator 
he  was  highly  respectable,  although  he  enjoyed  few  op¬ 
portunities  of  coming  forward  in  that  capacity.  hen 
he  did,  his  speeches  were  heard  by  their  lordships  with 
respect,  and  the  most  profound  attention.  Tlie  few 
specimens  we  have  of  his  abilities  as  a  politician,  afford 
no  mean  proof  that  if  he  had  devoted  as  much  of  his 
time-to  those  studies  as  he  did  to  his  peculiar  profession, 
he  would  have  made  a  distinguished  figure  in  the  house 
of  peers. 

NEMAUSIS,  or  Nemausum,  in  Ancient  Geogra¬ 
phy,  the  capital  of  the  Arecomici  in  Gallia  Narbonen- 
sis  ;  a  colony,  (Coin),  with  the  surname  of  Augusta, 
(Inscription).  In  it  stands  a  Roman  amphitheatre, 
which  is  still  almost  entire.  Now  Nis?nes  in  Languedoc. 

NEMEA  (Strabo,  Livy)  ;  a  river  of  Achaia,  run¬ 
ning  between  Sicyon  and  Corinth,  the  common  boun¬ 
dary  of  both  territories,  and  falling  into  the  Corinthian 
bay. 

Nemea,  In  Ancient  Geography,  situated  between 
Cleonae  and  Philus  in  Argolis  •,  whether  town,  district, 
or  other  thing,  uncertain  ;  there  a  grove  stood  in  which 
tlie  Argives  celebrated  the  Nemean  games,  and  there 
happened  all  the  fabulous  circumstances  of  the  Nemean 
lion.  The  district  Nemea  Is  called  Bcmhinadia,  (Pli¬ 
ny);  a  village,  Bcmhina,  standing  near  Nemea,  (Stra¬ 
bo).  Stephanus  places  Nemea  in  Elis  ;  though  not  in 
Elis,  but  on  its  borders  ;  Pliny,  erroneously  in  Arcadia. 
In  the  adjoining  mountain  is  still  shown  the  den  of  the 
lion,  distant  15  stadia  from  the  place  Nemea,  (Pausa- 
nias)  ;  in  which  stands  a  considerable  temple  of  Jupiter 
Ncmxus  and  Cleonaeus,  from  the  vicinity  of  these  two 
places.  This  place  gave  name  to  the  Nemaean  games, 
<'elebrated  every  third  year. 

NEMEAN  GAMES,  so  called  from  Nemea,  a  vil¬ 
lage  between  the  cities  of  Cleonse  and  Philus,  where 
they  were  celebrated  every  third  year.  The  exercises 
were  chariot-races,  and  all  the  parts  of  the  Pentathlum. 
These  games  were  instituted  in  memory  of  Opheltes  or 
Archemorus  the  son  of  Euphetes  and  Creusa,  and  who 
was  nursed  by  Hypsipele  ;  who  leaving  him  in  a  mea¬ 
dow  while  she  went  to  show  the  besiegers  of  Thebes  a 
fountain,  at  her  return  found  him  dead,  and  a  serpent 
twined  about  his  neck :  whence  the  fountain,  before 
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called  Langia,  was  named  Af'chcmorns ;  and  the  cap-  Kcmcan 
tains,  to  comfort  Hypsipele,  instituted  these  games. —  Games 
Others  ascribe  their  institution  to  Hercules,  after  his  11 
victory  over  the  Nemean  lion.  Others  allow,  that  they 
were  instituted  first  in  honour  of  Archemorus ;  but  in¬ 
termitted,  and  revived  again  by  Hercules.  Tlie  victors 
were  crowned  with  parsley,  an  herb  used  at  funerals, 
and  feigned  to  have -sprung  from  Archemorus’s  blood. 

The  Argives  presided  at  these  games. 

NEMESIANUS,  Aurelius  Olympus,  a  Latin 
poet  who  was  born  at  Carthage,  and  flourished  about 
the  year  281,  under  the  emperor  Cams,  and  his  sons 
Carinus  and  Numerian  :  the  last  of  which  emperors 
was  so  fond  of  poetry,  that  he  contested  the  glory  with 
Nemesianus,  who  had  written  a  poem  upon  fishing  and 
maritime  affairs.  AA  e  have  still  remaining  a  poemvif 
our  author  called  Cynegeticon,  and  four  eclogues  ;  tliey 
were  published  by  Paulus  Manutius  in  1538  ;  by  Bar- 
thelet  in  1613  ;  at  Leyden  in  1655  i  ^1'^^  notes  of 
Janus  Vlitias.  Giraldi  hath  preserved  a  fragment  of 
Nemesianus,  which  was  communicated  to  him  by  San- 
nazarius,  to  whom  we  are  obliged  for  our  poet’s  works  ; 
for  having  found  them  written  in  Gothic  characters,  he 
procured  them  to  be  put  into  the  Roman,  and  then  sent 
them  to  Paulus  Manutius.  Although  this  poem  hath 
acquired  some  reputation,  it  is  greatly  inferior  to  those 
of  Oppian  and  Gratian  upon  the  same  subject ;  yet  Ne- 
mesianus’s  style  is  natural  enough,  and  has  some  degree 
of  elegance.  The  world  was  so  much  possessed  with  au 
ojiinion  of  his  poem  in  the  eighth  century,  that  it  w.as 
read  among  the  classics  in  the  public  schools,  particular¬ 
ly  in  the  time  of  Charlemagne,  as  appears  from  a  letter 
of  the  celebrated  Hincmar  bishop  of  Rheim.s,  to  his 
nephew  Hincmar  of  Laon. 

NEMESIS,  in  Pagan  worship,  the  daughter  of  Ju¬ 
piter  and  Necessity,  or,  according  to  others,  of  Oceanus 
and  Nox,  had  the  care  of  revenging  the  crimes  which 
human  justice  left  unpunished.  She  %vas  also  called 
Adrastcea,  because  Adrastus  king  of  Argos  first  raised 
an  altar  to  her;  and  R/mnnusia,  from  her  having  a 
magnificent  temple  at  Rhamnus  in  Attica.  She  had 
likewise  a  temple  at  Rome  In  the  Capitol.  She  is  re¬ 
presented  with  a  stem  countenance,  holding  a  whip  in 
one  hand  and  a  pair  of  scales  in  the  other. 

NEMESIUS,  a  Greek  philosopher  who  embraced 
Christianity,  and  was  made  bishop  of  Emesa  in  Phoeni¬ 
cia,  wheie  he  had  his  birth  ;  lie  flourished  in  the  begin¬ 
ning  of  the  fifth  century.  There  is  a  work  of  his  extant, 
entitled  De  Natura  Hominis,  in  which  he  refutes  the  fa¬ 
tality  of  the  Stoics  and  the  errors  of  the  Manichees,  the 
Apollianarists,  and  the  Eunomians  ;  but  he  espouses  the 
opinion  of  Origen  concerning  the  pre-existence  of  souls 
(a).  This  treatise  was  translated  by  Valla,  and  print- 
ed  in  1535*  Another  version  was  afterwards  made  of 
it  by  Ellebodius,  and  printed  in  1665  ;  it  is  also  insert-  '  < 

ed  in  the  Bibliotheca  P utrutn,  in  Greek  and  Latin. 

Lastly,  Another  edition  was  published  at  Oxford  in 
1671,  folio,  with  a  learned  preface,  wherein ‘the  editor 
endeavours  to  prove,  from  a  passage  in  this  book,  that 

the 


[  ] 


(a)  It  is  much  more  probable  that  he  and  Origen  botli  brought  their  opinion  with  them  from  the  schools  of 
philosophy,  than  that  either  of  them  borrowed  it  from  the  other.  See  Metaphysics,  Part  HI.  Chap.  IV. 
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Ncnie^ius  the  circulation  of  the  blootl  was  known  to  Xeineslus  j 
II  which,  however,  was  since  sliown  to  be  a  mistake  by 
Xeomenia,  |yj.  b'l-eind,  in  his  Ht.ston/  of  PJn/sic. 

*  KEMINE  CONTRADICENTE,  “  iioiie  contradicting 

it  j”  a  term  chiefly  used  in  parliament  when  any  thing 
is  carried  without  opposition. 

NEMOURS,  a  town  In  France,  in  the  department 
of  Seine  and  Marne,  containing  3469  inhabitants  in 
1800.  It  is  seated  on  the  river  Loing,  in  E.  Long  2. 
4j.  N.  Lat.  48.  1 5. 

•  NENAGH,  a  post  and  fair  town  of  Ireland,  in  the 
county  of  Tipperary,  and  province  of  Munster,  75  miles 
from  Dublin.  It  is  situated  on  a  branch  of  the  river 
Shannon  which  runs  into  Lough-Dcrg.  Here  stand 
the  ruins  of  an  old  castle  called  Nenagh-round.  Also 
those  of  an  hospital  founded  In  the  year  1 2CO,  for  ca¬ 
nons  following  the  rule  of  St  Augustin.  It  was  dedi¬ 
cated  to  St  John  the  Baptist,  and  was  usually  called 
Tcachon,  or  St  John’s  house.  In  the  reign  of  Henry 
HI.  a  friary  for  conventual  Franciscans  was  also  found¬ 
ed  here,  and  esteemed  the  richest  foundation  of  that  or¬ 
der  in  the  kingdom.  Here  is  a  barrack  for  two  troops 
of  liui  'Se.  This  town  was  burnt  on  St  Stephen’s  day, 
1348,  by  the  Irish.  The  fairs  held  here  are  four. 

NENIA,  or  N.?EyiA,  in  the  ancient  poetry,  a  kind 
of  funeral  song  sung  to  the  music  of  flutes  at  the  obse¬ 
quies  of  the  dead.  Authors  represent  them  as  sorry 
compositions,  sung  by  hired  women  mourners  called 
Prajica;.  The  first  rise  of  these  Nenia  Is  ascribed  to 
the  physicians.  In  the  heathen  antiquity,  the  goddess 
of  tears  and  funerals  was  called  Nc/n'ri ;  whom  some 
suppose  to  have  given  that  name  to  the  funeral  song, 
and  others  to  have  taken  her  name  from  it. 

NEOCESARIA,  (Pliny),  a  town  of  Pontiis  on  the 
.south  or  the  left  side  of  the  Lycus.  About  the  year 
342,  when  Leontius  and  Sallustius  were  consuls,  it  was 
entirely  ruined  by  a  dreadful  earthquake,  no  edifice 
having  withstood  the  violence  of  the  shock,  e.xcept  the 
church  and  the  bishop’s  habitation,  who  was  saved,  with 
the  clergy  and  some  other  pious  persons,  while  the  rest 
'  of  the  inhabitants  were  buried  in  its  ruins. 

NEOM.VGUS,  (Ptolemy)  j  Noviomagus,  (An- 
tonine)  5  a  town  of  the  Regni  in  Britain:  now  thought 
to  be  Guildford  in  Surry,  (Lhuyd)  ;  or  Croydon,  ('I'al- 
'  hot).  But  Camden  takes  it  to  be  Woodcotc,  two  miles 

to  the  south  of  Croydon,  where  traces  of  an  ancient 
town  are  still  to  be  seen. 

Neomagus,  (Ptolemy);  (  Antoninc)  ;  a 

town  of  the  Treviri  on  the  Moselle.  Now  Sttnutgen 
14  miles  east,  below  Triers. 

Neomagus,  (Ptolemv)  ;  i^oviomtigiis  L(Xot'ioTu>», 
(Antonine)  ;  a  town  of  Gallia  Ccitica.  Now  Liicux, 
in  Normandy.  • 

Neom.vGUS,  (Ptolemy)  ;  y^oviomagus  y^crnctum, 
(Antonine).  Now  Spire,  a  city  of  the  Palatinate,  on 
the  left  or  west  side  of  the  Rhine. 

NeomaGus,  (Ptolemv);  a  town  of  Clallia  Narbo- 
nensis,  on  the  confines  of  the  'rricastini.  Now  \ijons 
in  D  iuphlne. 

NEOMENT.A.,  or  Noumf.M  \,  a  festival  of  the  an¬ 
cient  Greeks,  at  the  becrinning  of  ev«-rv  lunar  month, 
which,  as  the  name  imports,  was  observed  upon  the  day 
of  the  lu  vv  moon.  In  honour  of  all  the  gods,  liut  espe¬ 
cially  Apollo,  who  was  called  iN<o/wc/’;b.t,  bccinsc  the 
6un  is  the  fountain  of  lirht ;  and  what'  vcr  distinction 
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of  times  and  seasons  may  be  taken  from  other  planets, 
yet  they  are  all  owing  to  him  as  the  original  of  those 
borrowed  rayS  by  which  they  shine.  The  games  and 
public  entertainments  at  these  festivals  were  made  by 
the  rich,  to  w'hose  tables  the  poor  flocked  in  great  num¬ 
bers.  The  Athenians  at  these  times  ofi’ered  solemn 
prayers  and  sacrifices  for  the  prosperity  of  their  coun¬ 
try  during  the  ensuing  month.  See  Games. 

The  Jews  had  also  their  neomenia,  or  feast  of  the  new 
moon,  on  which  peculiar  sacrifices  were  appointed:  and 
on  this  day  they  had  a  sort  of  family  entertainment  and 
rejoicing.  The  most  celebrated  neomenia  of  all  others 
was  that  at  the  beginning  of  the  civil  year,  or  first  day 
of  the  month  Tisri,  on  which  no  servile  labour  was  per¬ 
formed  :  they  then  offered  particular  burnt  sacrifices, 
and  sounded  the  trumpets  of  the  temple.  The  modern 
Jews  keep  the  neomenia  only  as  a  feast  of  devotion, 
which  any  one  may  observe  or  not  as  he  pleases. 

NEOPHYTE8,  “  new  plants  ;”  a  name  given  by 
the  ancient  Christians  to  those  heathens  who  had  newly 
embraced  the  faith  ;  such  persons  being  considered  as 
regenerated,  or  born  anew  by  baptism.  The  term  vco- 
phytes  has  been  also  used  for  new  priests,  or  those  just 
admitted  into  orders,  and  sometimes  for  the  novices  in 
monasteries.  It  is  still  applied  to  the  converts  made  by 
the  missionaries  among  the  infidels. 

NEPA,  a  genus  of  insects  belonging  to  the  order  of 
hemiptera.  See  Entomology  Index. 

NEPAL,  a  kingdom  of  India,  to  the  north-east  of 
the  city  of  Patna,  inclosed  among  the  secondary  branch¬ 
es  of  the  Himmaleh  mountains,  of  great  e.xtent  from 
east  to  west,  but  scarcely  exceeding  a  degree  of  lati¬ 
tude  in  breadth.  The  height  of  the  country  above  the 
sea,  as  indicated  by  the  barometer,  is  not  less  than 
4000  feet ;  yet  Colonel  Kirkpatrick  found  the  thermo¬ 
meter  on  one  occasion  at  87°.  But  the  neighbouring 
mountains  afford  the  inhabitants  everv  variety  of  cli¬ 
mate,  from  the  heat  of  Bengal  to  the  cold  of  Russia. 
The  high  grounds  are  very  healthy  ;  in  the  valleys 
fever  prevails;  guttural  tumours  or  goitres  are  found  in 
both.  Iron  and  copper  abound  in  this  country.  Though 
stones  are  found,  the  houses  are  built  of  brick,  ce¬ 
mented  with  mud.  The  cattle  are  similar  to  those  of 
Bengal,  and  the  honey  is  excellent.  J'he  soil  is  fer¬ 
tile,  and  besides  wheat,  rice,  and  sugar,  yields  the 
Zooral  a  species  of  yam,  and  the  Kuraila  a  kind  of 
wild  asparagus,  which  form  a  considerable  part  of  the 
subsistence  of  the  poorer  inhabitants.  - 

The  inhabitants  consist  principally  of  tlie  two  supe¬ 
rior  classes  of  Hindoos,  and  a  race  called  Newars,  who 
arc  probably  of  Chinese  or  Tartar  origin.  I’he  former, 
who  comjiose  the  arniy,  engross  all  situations  of  tru-t, 
an<l  are  found  di-persed  all  over  the  country.  The 
Newars  are  confined  almost  entirely  to  tJic  vallcv  of 
of  Nepal  I’roper.  The  latter  are  liivided  into  M'vcral 
castes  or  orders.  The  total  population  is  estimated  at 
about  half  a  million.  'I’he  Newars  ;m-  a  pcacealdi  and 
industrious  people,  of  a  middle  sir.e,  with  broad  sliould- 
ers  and  cbests,  verv  stout  limbs,  round  ami  flat  faces,  but 
open  and  cheerful.  'I’lie  Newar  women  change  their 
hu'band.s  as  often  as  they  plea-<'  on  the  slightest  pn  ten- 
ces.  'I’he  religion  of  the  country  is  the  -anu-  as  the 
Hinduism  of  Beni'a!  The  govirnnu  nt  is  dcsp<itic.  ’I’hc 
trade  is  inconsidei able,  being  cru-hed  liv  monopolies. 

Kluitmandu,  the  capital,  is  suppe-cd  to  contain  about 
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50,000  inhabitants.  It  abounds  in  Trocdcn  temples, 
11  ■svhicli  are  so  nuraerons,  that  Colonel  K-irkpatrick  says, 
Nepbs.  tbere  are  almost  as  many  of  them  as  of  houses. 

NEPENTHES,  a  genus  of  plants  belonging  to  the 
ffvnandria  class  ;  and  in  the  natural  method  ranking 
among  diose  of  which  the  order  is  doubtful.  See  Bo¬ 
tany  Index. 

NEPETA,  Catmint,  or  iSep,  a  genus  of  plants  be- 
._longii3g  to  the  didynamia  class,  and  in  the  natural  me¬ 
thod  ranking  under  the  42d  order,  Verticillatcs.  See 
Botany  Index. 

NEPHELIlNvI,  a  genus  of  plants  belonging  to  the 
moDCEcia  class.  See  Botany  Index. 

NEFHETV,  a  term  relative  to  uncle  and  aunt,  sig¬ 
nifying  a  brother’s  or  sister’s  son  j  who,  according  to 
the  civil  law,  is  in  the  third  degree  of  consanguinity, 
but  according  to  the  canon  in  the  second. 

NEPHRITIC,  something  that  relates  to  the  kid¬ 
neys.  See  Kidney. 

JSzPTiRiTic  W'Md,  (h'gnu/n  nepliriiicvm'),  a  wood  of 
a  very  dense  and  compact  texture,  and  of  a  line  grain, 
brought  to  us  from  New  Spain  in  small  blocks,  in  Its 
natural  state,  and  covered  with  its  bark.  This  wood 
is  Said  to  be  a  good  diuretic  j  and  we  are  told  It  is  used 
among  the  Indians  in  all  diseases  of  the  kidneys  and 
bladder,  and  in  suppression  of  urine,  from  whatever 
cause.  It  is  also  recommended  in  fevers,  and  In  ob¬ 
structions  of  the  viscera.  The  way  of  taking  it  among 
the  Indians  is  only  an  infusion  in  cold  water.  These 
uses  are  not  however  properly  a.scertained.  See  Gui- 
LANDiNA,  Botany  Lidex. 

Nephritic  Stone.  See  Nephrite  or  ladc.  Mine¬ 
ralogy  Index. 

NEPHRITICS,  in  Pharmacy,  medicines  proper  for 
diseases  of  the  kidneys.  See  Materia  Medica  Index. 

NEPHRITIS,  or  inflammation  of  the  kidnevs.  See 
Medicine  Inde.r. 

NEPOS,  Cornelius,  a  celebrated  Latin  biogra¬ 
pher,  who  flourished  in  the  time  of  Julius  Cmsar,  and 
lived,  according  to  St  Jerome,  to  the  sixth  year  of 
Augustus.  He  was  an  Italian,  if  we  may  credit  Ca¬ 
tullus,  and  born  at  Hostilia,  a  small  town  in  the  terri¬ 
tory  of  \  erona,  in  Cisalpine  Gaul.  Ausonius,  however, 
will  have  it  that  he  was  born  in  the  Gauls.  Leander 
Alberti  thinks  Nepos’s  country  was  Verona.  Cicero 
and  Atticus  were  friends  of  our  author  ;  wlio  wrote  the 
lives  of  the  Greek  historians,  as  he  himself  attests  in 
that  of  Dion,  speaking  of  Philistus.  MThat  he  says,  also, 
in  the  lives  of  Cato  and  Hannibal,  proves  that  he  had 
also  written  the  lives  of  the  Latin  captains  and  historians. 
He  wrote  some  other  excellent  works  which  are  lost. 

All  that  we  have  left  of  his  at  present  is,  “  The 
Lives  of  the  illustrious  Greek  and  Roman  Captains 
which  were  a  long  time  ascribed  to  iEmilius  Probus, 
who  published  them,  as  it  Is  said,  under  his  own  name, 
to  insinuate  himself  thereby  into  the  favour  of  the  em¬ 
peror  Theodosius  ;  but,  in  the  course  of  time,  the  fraud 
lias  been  discovered,  although  several  learned  persons 
have  confounded  the  two  authors.  This  piece  has  been 
translated  into  French  by  the  Sieur  de  Claveret,  with  a 
dedication  to  the  duke  of  LongucvIHe,  in  1 663  j  and 
a^in  by  M.  ie  Gras,  then  of  the  congregation  of  the 
Oratory  at  Paris,  1729,  i2mo.  We  have  an  excel¬ 
lent  translation  of  it  into  English,  by  several  hands  at 
Oxford,  which  has  gone  thrcugii  several  edition?. 


NEPTUNE,  in  Pagan  worship,  the  god  of  the  Xtptnne. 
sea,  was  the  son  of  Saturn  and  Vesta  or  Ops,  and  the 
brother  of  Jupiter  and  Pinto.  He  assisted  Jupiter  in 
his  expeditions  ;  on  which  that  god,  when  he  arrived 
at  the  supreme  power,  assigned  him  the  sea  and  the 
islands  for  his  empire.  He  was,  however,  expelled 
from  heaven  with  Apollo  for  conspiring  against  Ju¬ 
piter,  ivhcn  they  were  both  employed  by  Laomedon 
king  of  Phrygia  in  building  the  walls  of  Troy  j  but 
that  prince  dismissing  Neptune  without  a  reward,  he 
sent  a  sea  monster  to  lay  waste  the  couutiy,  on  which 
he  was  obliged  to  expose  his  daughter  Hesione.  He 
is  said  to  have  been  the  first  inventor  of  horsemanship 
and  chariot  racing  •,  on  which  account  Mithridates 
king  of  Pontus  threw’  chariots  drawn  by  four  horses 
into  the  sea  in  honour  of  this  god  and  the  Romans 
instituted  horse  races  in  the  circus  at  his  festival,  du¬ 
ring  which  all  other  horses  left  working,  and  the  mules 
were  adorned  with  wreath?  of  flowers. 

In  a  contest  with  Minerva  he  produced  a  horse  by 
striking  the  earth  with  his  trident  ;  and  on  another 
occasion,  in  a  trial  of  skill  with  ISIinerva  and  Vulcan, 
produced  a  bull,  whence  that  animal  was  sacrificed  to 
him.  His  favourite  wife  was  Amphytrite,  whom  he 
long  courted  in  vain,  till  sending  a  dolphin  to  inter¬ 
cede  for  him,  he  met  with  success  ;  on  which  be  re¬ 
warded  the  dolphin  by  placing  him  among  the  stars. 

He  had  also  two  other  wives,  one  of  whom  was  called 
Salasia  from  the  salt  water  ;  the  other  Venilia  from 
the  ebbing  and  flowing  of  the  tides.  He  bad  like¬ 
wise  many  concubines,  by  whom  he  had  a  great  number 
of  children.  He  is  represented  with  black  hair,  with  a 
garment  of  an  azure  or  sea  green  :  holding  his  trident 
in  his  hand,  and  seated  in  a  large  shell  drawn  by  sea 
horses  :  attended  bv  the  sea  gods  Palemon,  Glaucus, 
and  Phorcys,  and  the  sea  goddesses  Thetis,  Melita,  and 
Panopcea,  and  a  long  train  of  tritons  and  sea  nymphs. 

This  deity  was  known  in  Egvpt  by  the  name  of  Ce- 
7iobus  or  Canopus,  and  was  worshipped  as  the  mimcn 
aquarum  or  spirit  of  the  Nile.  His  emblem  was  the  fi¬ 
gure  of  certain  vases  or  pitchers,  with  which  the  Egyp¬ 
tians  filtrated  the  water  of  the  sacred  river,  in  order 
to  purify  and  render  it  fit  for  use.  From  the  mouth 
of  each  of  these  vases,  which  were  charged  with  hie- 
roglyphics,  arose  the  head  and  sometimes  the  head  and 
bands  of  a  man  or  woman.  Such  are  the  emblems 
which  still  remain  of  the  Egyptian  Neptune  or  Cano¬ 
bus  j  and  it  was  by  this  emblem  that  the  tutelar  god 
of  Egj'pt  vanquislied  the  god  of  Chaldea  in  the  ridicul¬ 
ous  manner  mentioned  by  Ruffinus  in  bis  Ecclesiastical 
History*.  *  Ljb.  ^ 

“  The  Chaldeans  (says  be)  who  adored  the  fire,  cap.  16. 
carried  their  god  into  various  countries  that  he  might 
try  his  strength  in  contests  with  other  gods.  He 
vanquished,  as  we  may  easily  conceive,  the  images 
made  of  gold,  silver,  brass,  and  wood,  &.c.  by  reducing 
them  to  ashes  j  and  thus  the  worship  of  fire  w’as  every¬ 
where  established.  The  priest  of  C'anobu';,  unwilling, 
as  became  him,  to  admit  the  superiority  of  strange 
gods,  contrived  to  make  his  god  vanquish  the  god 
of  Clialdaea  in  a  pitched  battle.  The  vases  which  were 
worshipped  as  the  emblems  of  Canobiw,  being  used  for 
filtering  the  waters  of  the  Nile,  were  of  course  per¬ 
forated  on  all  sides  with  very  small  holes.  This 
faithful  priest  having  stopped  all  the  holes  in  one  of 

these 
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Nepiiine  these  willi  wax,  and  painted  the  vase  of  different  co¬ 
ll  lours  for  a  reason  which  the  reader  will  admit  to  be  a 

Nero-  good  one,  filled  it  up  with  water,  and  fitted  to  its  mouth 

*  the  head  of  an  idol.  This  emblem  of  Canobus  was 
then  placed  in  a  small  fire  brought  by  the  Chaldeans  as 
the  emblem  of  their  god  ;  and  thus  the  gods  of  Egypt 
and  Chaldea  were  forced  into  battle.  The  contest, 
however,  was  of  short  duration.  The  heat  melt¬ 
ing  tlie  wax  made  way  for  the  water  to  run  out,  which 
quickly  extinguished  the  fire  j  and  thus  Canobus  van¬ 
quished  the  god  of  the  Chaldeans.”  Ridiculous  as  this 
story  is,  it  is  perfectly  suitable  to  the  genius  of  Paga- 
nisnq  and  the  mean  artifices  of  the  Pagan  priesthood  j 
hut  we  suspect  that  the  historian  laboured  under  one 
mistake,  and  substituted  the  Chaldeans  instead  of  the 
Persians.  See  PoLYTHEis;.. 

NEREIDS,  in  the  Pagan  theology,  sea  nymphs, 
daughters  of  Nereus  and  Doris. — The  Nereids  -were 
esteemed  vei-y  handsome  j  insomuch  that  Cassiope,  the 
wife  of  Cepheus  king  of  Etliiopia,  having  triumphed 
over  all  the  beauties  of  the  age,  and  daring  to  vie  with 
the  Nereids,  they  were  so  enraged  that  they  sent  a  pro¬ 
digious  sea  monster  into  the  country,  and,  to  appease 
them,  she  was  commanded  by  the  oracle  to  expose  her 
daughter  Andromeda,  bound  to  a  rock,  to  be  devoured 
by  the  monster.  In  ancient  monuments,  the  Nereids 
are  represented  riding  upon  sea  horses  j  sometimes  with 
an  entire  human  form,  and  at  other  times  with  the  tail 
of  a  fish. 

NEREIS,  a  genus  of  animals  belonging  to  the  order 
of  vermes  mollusca.  See  Helminthology  Index. 

NEREUS,  in  fabulous  history,  a  marine  deity,  was 
son  of  Oceanus  and  Thetis.  He  settled  in  the  .^gean 
sea,  was  considered  as  a  prophet,  and  had  the  power 
of  assuming  what  form  he  pleased.  He  married  his 
sister  Doris,  by  whom  he  had  50  daughters  called  the 
Nereids,  who  constantly  attended  on  Neptune,  and 
when  he  went  abroad  surrounded  his  chariot. 

NEIH,  Anthony,  a  learned  writer  who  published 
a  curious  book  printed  at  Florence  1612,  in  4to,  with 
this  title,  De/r  Arte  Verraria  Libri  VII.  ;  or  the  Art 
fif  GUissmaking. 

NEIHUM,  a  genus  of  plants  belonging  to  the  pent- 
andria  class-,  and  in  the  natural  method  ranking  imdcr 
the  33t!i  order,  Contorta'.  See  Rotany  and  Dyeing 
Index. 

NERO,  Claudius  Domitius  Cassar,  a  celebrated 
Roman  emperor,  son  of  Cains  Domitius  Ahenobarbus 
and  Agrippina  the  daughter  of  Germanicus.  He  was 
adopted  by  the  em|K'ror  Claudius,  A.  D.  50,  and  four 
vears  after  he  succeeded  him  on  the  throne.  In  the 
beginning  of  his  reign  he  showed  several  marks  of  the 
greatest  kindness  and  condescension,  affability,  com¬ 
plaisance,  ami  popularity.  'I’he  olqect  of  his  admini¬ 
stration  seemed  to  be  the  good  of  his  ])eople  j  and  when 
he  was  desired  to  sign  his, name  to  a  list  of  malefac¬ 
tors  that  were  to  be  executed,  he  exclaimed,  iVonld 
t‘)  heat  rn  I  con/d  not  ivrite  !  He  hated  flatterv  ;  and 
when  the  senate  had  liberally  commended  the  wisdom 
of  his  government,  he  desired  them  to  ker'p  their 
praises  till  he  deserved  them.  'I’hesc  piomising  virtues 
soon,  however,  proved  to  be  artificial  ;  Nero  soon  ilis- 
plavcd  the  real  propensities  ol  his  nature.  He  ileliver- 
ed  himself  from  tin-  swav  of  his  motlier,  and  at  last 
ordered  Inr  to  be  murdered.  'I’his  unnaVural  act  of  bar¬ 


barity  might  astonish  some,  but  Nero  had  his  devoted 
adherents  j  and  when  he  declared  that  he  had  taken 
aw’ay  his  mother’s  life  to  save  him.self  from  ruin,  the 
senate  applauded  his  measures,  and  the  people  signified 
their  approbation.  Many  of  his  courtiers  shared  her 
unhappy  late  j  and  Nero  sacrificed  to  his  I’ury  or  ca¬ 
price  all  such  as  obstructed  his  pleasure  or  diverted  his 
inclination.  In  the  night  he  generally  went  from  his 
palace  to  visit  the  meanest  taverns,  and  all  the  scenes 
of  debauchery  which  Rome  contained.  In  this  noc¬ 
turnal  riot  he  was  fond  of  insulting  the  people  in  the 
streets  ;  and  his  attempts  to  offer  violence  to  the  wife 
of  a  Roman  senator  nearly  cost  him  his  life.  He  al^o 
turned  actor,  and  openly  appeared  on  the  Roman  stage 
in  the  meanest  characters.  In  his  attempts  to  excel  in 
music,  and  to  conquer  the  disadvantages  of  a  hoarse 
disagreeable,  voice,  he  moderated  his  meals,  and  often 
passed  the  day  without  eating.  The  Olympian  game.s 
attracted  his  notice  :  he  went  into  Greece,  and  j!re- 
sented  himself  a  candidate  for  the  public  honour,  lie 
was  defeated  in  wrestling  j  but  the  flattery  of  the 
spectators  adjudged  him  the  victory,  and  he  returned 
to  Rome  with  all  the  splendour  and  pomp  of  an  eastern 
conqueror,  drawn  in  the  chariot  of  Augustus,  and  at¬ 
tended  by  a  band  of  musicians,  actors,  and  stage  dan¬ 
cers  from  every  part  of  the  empire.  These  piivate 
and  public  amusements  of  the  emiK.“ror  were  indeed 
innocent  -,  his  character  only  was  injured,  and  r.  /t  the 
lives  of  the  people.  His  conduct,  however,  soon  be¬ 
came  more  abominable  :  he  disguised  himself  in  the 
habit  of  a  woman,  and  was  publicly  married  to  one  of 
his  eunuchs.  This  violence  to  nature  and  decency 
was  soon  exchanged  for  another  ;  Nero  resumed  his 
sex,  and  celebrated  his  nuptials  with  one  of  his  mean¬ 
est  catamit-cs  ;  and  it  was  on  this  occasion  th.Tt  one 
of  the  Romans  observed  that  the  world  would  have 
been  happy  if  Nero’s  father  had  had  such  a  wife.  Rut 
his  cruelty  was  now  displayed  in  a  still  higher  degree, 
for  he  sacrificed  to  his  wantonness  his  wife  Octavia 
Ropptea,  and  the  celebrated  writers  Seneca,  Lucan, 
Petronius,  &c.  Nor  did  the  Christians  escape  his 
barbarity.  He  had  heard  of  the  burning  of  'J’lov  ; 
and  as  he  wished  to  renew  that  dismal  scene,  he  caused 
Rome  to  be  set  on  fire  in  difl’erent  places.  The  con¬ 
flagration  became  .soon  universal,  and  during  nine  suc¬ 
cessive  days  the  fire  continued.  All  was  desolation  : 
nothing  was  lieard  but  the  lamentations  of  mothers 
whose  children  had  perished  in  the  flames,  the  groans 
of  the  dying,  and  the  continual  fall  of  palaces  and 
buildings.  Nero  was  the  only  one  who  enjoyed  the 
general  consternation.  He  placed  himself  on  the  top 
of  a  high  tower,  amf  he  sung  on  his  Ivre  the  dt.stiuc- 
tion  of  Troy,  a  ilreadful  scene  which  his  barbarilv  had 
realized  before  his  eyes.  He  attempted  to  avert  the 
public  odium  from  his  head  by  a  pret<-nded  commisera¬ 
tion  of  the  miseries  of  his  sulijects.  He  liegan  to  repair 
the  streets  and  public  buildings  at  his  own  ex  pence.  He 
Imiit  himself  a  celebrated  palace,  whiih  lie  called  his 
golden  house.  It  was  liberallv  adorned  with  golil,  with 
precious  stones,  and  with  evi  ry  tliinir  rare  and  c  xqui- 
bite.  It  contained  spacious  fields,  artificial  lakes,  woods, 
garueiis,  orehaids,  and  whali  ver  exliibited  a  beautiful 
scene.  I  he  entraiici'  ol  this  e  difice  enuhl  admit  a  large 
colossus  of  the  e-iiipe  ror  120  fee  t  liiu'b  ;  the  galleries 
Were  eaeh  a  mile  long,  and  the  whole.-  w;is  comtciI  with 
t  D  2  gold. 


NEK  i;  74  ]  N  E  S 


Nero.  gold.  The  roofs  of  the  dining  halls  i-epresented  tlie 
— - '  firmament,  in  motion  as  well  as  in  figure  j  and  conti¬ 

nually  turned  round  night  and  day,  showering  down 
all  sorts  of  perfumes  and  sweet  waters.  When  this 
grand  edifice,  which,  according  to  Pliny,  extended 
all  round  the  city,  was  finished,  Nero  said,  that  now 
he  could  lodge  like  a  man.  His  profusion  was  not  less 
remarkable  in  all  his  other  actions.  W’hen  he  went 
a  fishing  his  nets  were  of  gold  and  silk.  He  never  ap¬ 
peared  twice  in  the  same  garment,  and  when  he  took 
a  voyage,  there  were  thousands  of  servants  to  take  care 
of  his  wardrobe.  This  continuation  of  debauchery 
and  extravagance  at  last  .roused  the  people.  Many 
conspiracies  were  formed  against  him  ;  but  they  were 
generally  discovered,  and  such  as  were  accessory  suf¬ 
fered  the  severest  punishments.  The  most  dangerous 
conspiracy  against  Nero’s  life  was  that  of  Piso,  from 
which  he  was  saved  by  the  confession  of  a  slave.  The 
conspiracy  of  Galba  proved  more  successful,  who,  when 
he  was  informed  that  his  plot  was  known  to  Nero,  de¬ 
clared  himself  emperor.  The  unpopularity  of  Nero  fa¬ 
voured  his  cause  ;  he  was  acknowledged  by  all  the 
Roman  empire,  and  the  senate  condemned  the  tyrant 
to  be  dragged  naked  through  the  streets  of  Rome,  and 
whipped  to  death,  and  afterwards  to  be  thrown  down 
from  the  Tarpeian  rock  like  the  meanest  malefactor. 
This,  however,  was  not  executed  ;  for  Nero  pre¬ 
vented  it  by  a  voluntary  death.  He  killed  himself, 
A.  D.  68,  in  the  32d  year  of  his  age,  after  a  reign  of 
of  13  years  and  eight  months.  Rome  was  filled  with 
acclamations  on  the  occasion  j  and  the  citizens,  more 
strongly  to  indicate  their  joy,  wore  caps,  such  as 
were  generally  used  by  slaves  who  had  received  their 
freedom.  Their  vengeance  was  not  only  exercised 
against  the  statues  of  the  deceased  monster,  but  many 
of  Ills  friends  were  the  object  of  the  public  resentment ; 
and  many  were  crushed  to  pieces  in  such  a  violent 
manner,  that  one  of  the  senators,  amid  the  universal 
joy,  said  that  he  was  afraid  they  should  soon  have 
cause  to  wish  for  Nero.  The  tyrant,  as  he  expired, 
I’equested  that  fils  head  might  not  be  cut  off  from 
his  body,  and  exposed  to  the  Insolence  of  the  popu¬ 
lace,  but  that  the  whole  might  be  burned  on  the 
funeral  pile.  His  request  was  granted  by  one  of  Galba’s 
freedmen,  and  his  obsequies  were  [lerformed  with  the 
usual  ceremonies.  Though  his  death  seemed  to  be  the 
source  of  general  gladness,  yet  many  of  his  favourites 
lamented  his  fall,  and  were  grieved  to  see  that  their 
])leasures  and  amusements  were  stopped  by  the  death 
of  this  patron  of  debauchery  and  extravagance.  Even 
the  king  of  Parthia  sent  ambassadors  to  Rome,  to  con¬ 
dole  with  the  Romans,  and  to  beg  that  they  would 
honour  and  revere  the  memory  of  Nero.  His  statues 
were  also  crowned  with  garlands  of  flowers  ;  and 
many  Imagined  that  he  was  not  dead,  but- that  he 
would  soon  make  his  appearance  and  take  vengeance 
on  his  enemies.  It  will  be  sufficient  to  observe,  in 
finishing  the  character  of  this  tyrannical  monster,  that 
the  name  of  Nero  is  even  now  used  emphatically  to  ex¬ 
press  a  barbarous  and  unfeeling  oppressor.  Pliny  calls 
-him  the  common  enemy  and  fury  of  mankind  ;  and  so 
indeed  he  has  been  called  by  all  writers,  who  exhibit 
Nero  as  a  pattern  of  the  most  execrable  barbarity  and 
unjiardonable  wantonness.  The  same  Pliny  furnishes  us 
with  this  singular  anecdote  of  him  ;  “  Nero  had  or¬ 


dered  himself  to  be  painted  under  the  figure  of  a  co¬ 
lossus,  upon  cloth  or  canvas,  1 20  feet  in  height.”  He 
adds,  “  that  tliis  preposterous  picture,  when  it  was  fi-  ^ 
nished,  met  with  its  fate  from  lightning,  which  con¬ 
sumed  it,  and  involved  likewise  the  most  beautiful  jiart 
of  the  gardens  where  It  w'as  placed  in  the  conflagra¬ 
tion.” 

NERVA,  CoccElus,  a  Roman  empeior  after  Do- 
mltian,  who  was  the  last  of  the  1 2  Csesars.  He  was  a 
native  of  Narnia  in  Umbria;  his  family,  however,  was 
originally  of  Crete.  Dion  Cassius  says  he  was  born  on 
the  1 7th  of  March,  in  the  1 8th  year  of  Tiberius’s  reign, 
and  of  the  Christian  era  the  3 2d.  Nero  in  the  I2th  year 
of  his  reign  made  him  praetor,  and  erected  a  statue  for 
him  in  the  palace  on  account  of  his  poems  (for  he  was 
one  of  the  best  poets  of  his  age),  some  of  which  w-ere 
inscribed  to  him.  He  was  consul  in  71  with  Vespasian, 
and  in  90  with  Domitian. 

Ancient  authors  uniformly  celebrate  him  as  a  prince 
of  a  most  mild  and  humane  temper,  of  great  moderation 
and  generosity,  who  looked  on  his  office  as  emperor, 
not  as  if  it  was  for  his  own  advantage,  but  for  that  of 
his  people  ;  and  whilst  he  reigned,  w-hich  was  however 
but  tor  a  sliort  time,  he  made  the  happiness  of  his  sub¬ 
jects  Ills  only  end  and  pursuit.  He  narrowly  escaped 
death  under  Domitian  ;  was  naturally  of  a  weak  and 
timorous  disposition  ;  and,  as  some  say,  addicted  to  ex¬ 
cessive  drinking.  The  Romans  unanimously  chose  him 
emperor  ;  and  they  had  no  cause  to  repent  of  their 
clioice,  for  he  was  constantly  attentive  to  what  could 
make  them  happy  ;  he  was  generous,  merciful,  and  dis¬ 
interested.  An  instance  of  his  great  lenity  appears  in 
his  pardoning  Calpurnliis  Crassus  who  conspired  against 
him.  In  short,  he  omitted  nothing  that  might  contri¬ 
bute  to  the  restoring  of  the  empire  to  its  former  lustre  : 
recalling  those  who  had  been  banished  for  religion,  and 
redressing  all  grievances  that  came  to  his  knowledge. 
He  how'ever  found  his  strength  falling,  and  that  it 
would  be  impossible  for  him  to  finish  his  designs,  in 
consequence  of  which  he  adopted  Trajan.  After  his 
death,  which  happened  in  tlie  year  98,  he  was  ranked 
among  the  gods.  He  w'as  the  first  Roman  emperor  of 
foreign  extraction. 

NERVES,  in  AnaUmiy,  certain  white  glistening 
cords,  proceeding  from  the  brain  and  spinal  marrow, 
and  dividing  into  very  small  branches,  w-hich  are  sent 
oil  throughout  all  parts  of  the  body  ;  and  which  are 
found  to  be  the  organs  of  sensation  and  motion.  See 
Anatomy  Index. 

NERVOUS  FLUID.  See  Anatomy  Index. 

NESSUS,  in  fabulous  history,  a  celebrated  Centaur, 
son  of  Ixion  and  a  Cloud.  He  ollercd  violence  to  De- 
janira,  whom  Hercules  had  Intrusted  to  his  care,  with 
orders  to  carry  her  across  the  river  Evenus.  Hercules 
saw  the  distress  of  Ins  wife  from  the  opposite  shore  ©f 
the  river,  and  immediately  lie  let  fly  one  of  his  poison¬ 
ed  arrow-s,  which  struck  tiie  Centaur  to  tlie  heart.  Nes- 
sus,  as  he  expired,  gave  the  tunic  he  then  w-oi-e  to  l)e- 
janira,  assuring  her  that  from  the  poisoned  blood  which 
had  flowed  from  his  wounds,  it  had  received  the  power 
of  calling  a  husband  away  from  unlawful  loves.  Deja- 
nira  received  ft  with  pleasure,  and  this  mournful  present 
t  aused  the  death  of  Hercules.'  A  river  which  sepa- 
ra^tes  Thrace  from  Macedonia.  It  is  also  called  Nesus, 
Nestot,  and  Nestus. 
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NEST.  See  Nidus. 

Kntahle  Birds  Nests.  See  Birds  ^ests, 

'  NESTOR,  in  fabulous  history,  a  son  of  Neleus  and 
Chloris,  nephew  to  Pelias  and  grandson  to  Neptune. 
He  had  eleven  brothers,  who  were  all  killed  with  his 
father  by  Hercules.  Elis  tender  age  detained  him  at 
liome,  and  was  the  cause  of  his  preservation.  Ihe  con¬ 
queror  spared  his  life  and  placed  him  upon  the  throne 
of  Pylos.  He  married  Eurydice  the  daughter  of  C  ly- 
Bienus  j  or,  according  to  others,  Anaxibla  the  daugh¬ 
ter  of  Atreus.  He  soon  distinguished  hlmselt  in  the 
field  of  battle  5  and  was  present  at  the  nuptials  ol  Peri- 
thous,  when  a  bloody  engagement  took  place  between 
the  Laplthae  and  Centaurs.  As  king  ot  Pylos  and 
Messenia  he  led  his  subjects  to  the  Trojan  war,  where 
be  distinguished  himself  among  the  rest  of  the  Grecian 
chiefs,  by  eloquence,  address,  wisdom,  justice,  und  un¬ 
common  prudence.  Homer  displays  bis  character  as 
the  most  perfect  ot  all  his  heroes  j  and  Agamemnon  ex¬ 
claims,  that  if  he  had  20  generals  like  Nestor,  he 
should  soon  see  the  walls  ot  E'roy  reduced  to  ashes.  Atter 
the  Trojan  war  Nestor  retired  to  Greece,  where  he  en¬ 
joyed  in  the  bosom  ot  his  family  the  peace  and  tranquil¬ 
lity  which  were  due  to  his  wisdom  and  to  his  age.  Ihe 
manner  and  the  time  of  his  death  are  unknown  :  the 
ancients  are  all  agreed  that  he  lived  three  generations 
of  men  •,  which  length  of  time  is  supposed  to  be  300 
years,  though  more  probably  only  9°  years,  allowing 
30  years  for  each  generation.  From  that  circumstance, 
therefore,  it  was  usual  among  the  Greeks  and  the  La¬ 
tins,  when  they  wished  a  long  and  happy  life  to  their 
friends,  to  wish  them  to  see  the  years  ot  Nestor.  He 
had  many  children  5  two  daughters,  Pisidice,  and  Po¬ 
lycaste  ;  and  seven  sons,  Perseus,  Straticus,  Aretus^ 
Echephron,  Pisistratus,  Antilochus,  and  Ihrasymedes. 
Nestor  was  one  ot  the  Argonauts,  according  to  ^  alc- 
rius  Flaccus,  v.  380,  &c. — A  poet  ot  Lycaonia  in 
the  age  of  the  emperor  Stverus.  He  was  tather 
Pisander,  who  under  the  emperor 
some  fabulous  stories. - 
Alexander. 

Nestor,  whose  secular  name  is  not  known,  was  a 
native  of  Russia,  and  the  earliest  historian  ot  the  north. 
Ele  was  born  in  10^6  at  Rieloz-ero  j  and  in  the  ipth 
year  of  his  age  he  assumed  the  monastic  habit  in  ihc^ 
convent  of  Petcherski  at  K.iot,  and  took  the  name  ot 
Nestor,  He  there  made  a  considerable  proficiency  in 
the  Greek  language  :  but  seems  to  have  termed^  his 
style  and  nianncr  rather  Ironi  the  Ry'-tantine  histiulan», 
Cedrenus,  Zonaras,  and  Svncellus,  than  trom  the  an¬ 
cient  classics.  The  time  ot  Nestor’s  death  is  not  ascer¬ 
tained  ^  but  he  is  supposed  to  have  lived  to  an  ad\an- 
ced  age,  and  to  have  died  about  the  year  I  115- 

His  great  woik  is  his  Chronicle,  to  wbuh 
prefixed  an  introduction,  which  alter  a  short  sketch 
the  early  state  of  the  world,  taken  Irom  the  l>y y.anli 
writers,  contains  a  geographical  description  ot  Russia 
and  the  adjacent  regions  \  an  account  ol  the  Sclavoniaii 
nations,  their  manners,,  their  emigrations  from  the 
banks  of  the  Danube,  their  dispersion,  and  settlement 
in  the  several  countries  wherein  their  de->tendaiits  aie 
now  established.  He  tlien  enters  upon  a  thioiiologic.il 
series  of  the  Russian  annals,  Irom  the  year  85S  to  about 
1  1 13.  His  style  is  simple  and  unadorned,  such  as  suits 
a  mere  recorder  of  tacts  j  but  his  chronological  cxact- 
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ness,  though  it  renders  his  narrative  dry  and  tedious,  Nestor, 
contributes  to  ascertain  the  ei'a  and  authenticity  of  the  Nestorians, 
events  which  he  relates. 

It  is  remarkable  (says  Mr  Coxe,  from  whom  we 
have  taken  this  narrative),  that  an  author  of  such  im¬ 
portance,  whose  name  frequently  occurs  in  the  early 
Russian  books,  should  have  remained  in  obscurity  above 
630  years  j  and  been  scarcely  known  to  bis  modern 
countrymen,  the  origin  and  actions  of  whose  ancestors 
he  records  with  such  circumstantial  exactness.  A  copy 
of  his  Chronicle  was  given  in  1668  by  Prince  Radzivil 
to  the  library  of  Konigsburg,  where  it  lay  unnoticed 
till  Peter  the  Great,  in  his  passage  through  that  town, 
ordered  a  transcript  of  it  to  be  »ent  to  Petersburgh.  But 
it  still  was  not  known  as  the  performance  of  Nestor  : 
for  when  Muller  in  1732  published  the  first  part  of  a 
German  translation,  he  mentioned  it  as  the  work  of  the 
abbot  Theodosius  of  Kiof  j  an  error  which  arose  from 
the  following  circumstance  ;  The  ingenious  editor  not 
being  at  that  time  sufficiently  acquainted  with  the  Scla- 
vouian  tongue,  employed  an  interpreter,  who,  by  mis¬ 
taking  a  letter  in  the  title,  supposed  it  to  have  been 
written  by  a  person  whose  name  was  Theodosius.  This 
ridiculous  blunder  was  soon  circulated  and  copied  by 
many  foreign  writers,  even  long  alter  it  had  been  can¬ 
didly  acknowledged  and  corrected  by  Muller. 

NESTORIANS,  a  sect  of  ancient  Christians,  still 
said  to  be  subsisting  in  some  parts  of  the  Levant  j 
whose  distinguishing  tenet  is,  that  Alary  is  not  the 
mother  of  God.  They  take  their  name  from  Nesto- 
rius  bishop  of  Constantinople,  whose  doctrines  were 
spread  with  much  zeal  through  Syria,  Egypt,  and 
Persia. 

One  of  the  chief  promoters  of  the  Nestorian  cause 
was  Barsumas,  created  bishop  of  Nisibis,  A.  D.  ^Si- 
Such  was  his  zeal  and  success,  that  the  Nestorians, 
who  still  remain  in  Chaldea,  Persia,  Assyria,  and  the 
adjacent  countries,  consider  him  alone  as  their  parent 
and  founder.  By  him  Pherozes  the  Persian  monarch 
was  persuaded  to  expel  those  C  hristians  who  adopted 
the  opinions  of  the  Greeks,  and  to  admit  the  Nestorians 
In  their  place,  putting  them  in  possession  of  the  priiici- 
jial  seat  of  ecclesiastical  authority  in  Persia,  the  see  of 
Selcncia,  which  the  patriarch  of  the  Nestorians  has  al¬ 
ways  filled  even  down  to  our  time.— Barsumas  also 
erected  a  school  at  Nisibis,  from  which  proceeded  those 
Nestorian  doctors  who  in  the  fifth  and  sixth  centuries 
spread  abroad  their  tenets  through  I'-gypt,  Syria,  Ara¬ 
bia,  India,  Tartary,  and  China. 

He  dltfered  considerably  from  Nestorius,  holding 
that  there  arc  two  persons  in  Jesus  Christ,  as  well  as 
that  the  A  Irgin  was  not  his  mother,  as  God,  but  only 
as  man. 

The  abettors  of  this  doctrine  refuse  the  title  Nesto¬ 
rians  •,  alleging  that  it  had  been  handed  down  from  tlie 
earliest  times  of  the  Christian  church. 

Ill  the  tenth  century,  the  Nestori.ans  in  Chaldea, 
whence  lliiy  arc  sometimes  called  C/t(il<li'(iiis,  extended 
their  spiritual  comiuests  beyond  Alouiit  linaiis,  and  in¬ 
troduced  the  (  hristiaii  religion  into  'I’artary  properly 
so  called,  and  especially  into  that  country  called  Kdrif, 
bordering  on  the  northern  p.irt  of  (  liiiia.  The  prince 
of  that  country,  whom  the  Ne-.tori.ins  converted  to  iht 
Christian  faith,  a-.umcd,  according  to  the  vulgar  tradi¬ 
tion,  the  name  o(  J di/i  allir  his  bapti-m,  to  which  lu 
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'Kestniiaiis,  addtcl  the  surname  of  Preshyter,  from  a  principle  of 
N  storiiis  modesty  5  whence  it  is  said  his  successors  were  each  of 

' - tliem  called  Prester  John  until  the  time  of  Gengis 

Khan.  But  Mosheim  observes,  that  the  famous  Prester 
John  did  not  begin  to  reign  in  that  part  of  Asia  before 
the  conclusion  of  the  lith  century.  The  Nestorians 
formed  so  considerable  a  body  of  Christians,  that  the 
missionaries  of  Rome  were  industrious  in  their  endea¬ 
vours  to  reduce  them  under  the  papal  yoke.  Inno¬ 
cent  IV.  in  1246,  and  Nicolas  IV.  in  1278,  used  their 
utmost  efforts  for  this  purpose,  but  without  success.  Till 
the  time  of  Pope  Julius  Hi.  the  Nestorians  acknow¬ 
ledged  but  one  patriarch,  who  resided  first  at  Bagdad, 
and  afterwards  at  Mousul  j  but  a  division  arising  among 
them,  in  1551  the  patriarchate  became  divided,  at 
least  for  a  time,  and  a  new  patriarch  was  consecrated 
by  that  pope,  whose  successors  fixed  their  residence  in 
the  city  of  Ormus  in  the  mountainous  part  of  Persia, 
where  they  still  continue,  distinguished  by  the  name  of 
Simeo7i ;  and  so  far  down  as  the  last  century,  these  pa¬ 
triarchs  persevered  in  their  communion  with  the  church 
of  Rome,  but  seem  at  present  to  have  withdrawn  them¬ 
selves  from  It.  The  great  Nestorian  pontiffs,  who  form 
the  opposite  party,  and  look  with  a  hostile  eye  on  this 
little  patriarch,  have  since  the  year  1559  been  distin¬ 
guished  by  the  general  denomination  of  Elias,  and  re¬ 
side  constantly  in  the  city  of  Mousul.  Their  spiritual 
dominion  is  very  extensive,  takes  in  a  great  part  of  A- 
sia,  and  comprehends  also  within  its  circuit  the  Arabian 
Nestorians,  and  also  the  Christians  of  St  Thomas,  who 
dwell  along  the  coast  of  Malabar.  It  is  observed,  to 
the  lasting  honour  of  the  Nestorians,  that  of  all  the 
Christian  societies  established  in  the  East,  they  have 
been  the  most  careful  and  successful  in  avoiding  a  mul¬ 
titude  of  superstitious  opinions  and  practices  that  have 
infected  the  Greek  and  Latin  churches.  About  the 
middle  of  the  1 7th  century,  the  Romish  missionaries 
gained  over  to  their  communion  a  small  number  of  Ne¬ 
storians,  whom  they  formed  into  a  congregation  or 
church  '■)  the  patriarchs  or  bishops  of  which  reside  in  the 
city  of  Amida,  or  Hiarbekir,  and  all  assume  the  deno¬ 
mination  of  Joseph.  Nevertheless  the  Nestorians  in  ge- 
nei  al  persevere  to  our  own  times  in  tlieir  refusal  to  en¬ 
ter  into  the  communion  of  the  Romish  church,  notwith¬ 
standing  the  earnest  entreaties  and  alluring  offers  that 
have  been  made  oy  the  pope’s  legate  to  conquer  their 
■inflexible  constancy. 

NESTORIUS,  from  whom  the  sect  of  Nestorian 
Christians  derive  their  name,  was  born  in  Germanica  a 
city  of  Syria.  He  received  his  education  at  Antioch, 
where  he  was  likewise  baptized ;  and  soon  after  bis  bap¬ 
tism  he  withdrew  himself  to  a  monastery  in  the  suburbs 
of  that  city.  Upon  his  being  admitted  to  the  order  of 
priesthood,  he  quickly  acquired  so  great  reputation  by 
the  eloquence  of  his  preaching,  and  the  regularity  of 
his  life,  that  by  the  emperor  Theodosius  he  was  deem¬ 
ed  a  fit  person  to  fill  the  second  see  in  the  Christian 
church,  and  was  accordl-'.gly  consecrated  bishop  of  Con¬ 
stantinople  in  the  year  429. 

In  one  of  lus  first  sermons  after  his  promotion,  he 
publicly  declared  his  intention  to  77iake  war  upon  here¬ 
tics;  and  with  that  intolerant  spirit  which  has  so  often 
disgraced  the  preachers  of  the  mild  religion  of  Jesus,  he 
called  upon  the  emperor  to  free  the  eai-th  from  heretics, 
■promising  to  give  him  heaven  as  a  reward  for  his  zcak 


To  this  spiritual  motive  he  added  one,  that,  though  Xestorius. 
carnal,  he  possibly  judged  of  equal  force  : — “  Join  ' — ^ — ’ 
with  me  (said  he)  in  war  against  them,  and  1  will  assist 
you  against  the  Persians.”  Although  the  wiser  and 
better  part  of  his  audience  were  amazed  to  see  a  man, 
before  he  had  tasted  (as  the  historian  *  expresses  him-  *  Socrates. 
self)  the  water  of  his  city,  declare  that  he  would  per¬ 
secute  all  who  were  not  of  his  opinion  j  yet  the  majori¬ 
ty  of  the  people  approved  of  this  discourse,  and  encou¬ 
raged  him  to  execute  his  purpose.  Accordingly,  five 
days  after  his  consecration,  he  attempted  to  demolish 
the  church  in  wdiich  the  Arlans  secretly  held  their  as¬ 
semblies  j  and  he  succeeded  so  far  in  his  design,  that 
these  people,  growing  desperate,  set  it  on  fire  them¬ 
selves,  and  consumed  with  it  some  of  the  neighbouring 
houses.  This  fire  excited  gre.at  commotions  in  the 
city,  and  Ncstorius  was  ever  alterwards  called  an  I’/i- 
ce/idiary. 

From  the  Allans  he  turned  his  persecution  against 
the  Novatians,  but  was  stopped  in  his  career  by  the  in¬ 
terposition  of  the  emperor.  He  then  let  loose  his  fury 
upon  those  Christians  of  Asia,  Lydia,  and  Caria,  who 
celebrated  the  feast  of  Easter  upon  the  14th  day  of  the 
moon  j  and  for  this  unimportant  deviation  from  the  Ca¬ 
tholic  practice,  many  of  those  people  were  murdered 
by  his  agents  both  at  Mlletuni  and  Sardis. — One  can¬ 
not  be  sorry  that  such  a  l  elentless  persecutor  should  him¬ 
self  be  afterwards  condemned  as  a  heretic,  for  holding 
an  opinion  which  no  man  who  speaks  or  thinks  with 
philosophic  accuracy  will  now  venture  to  controvert. 

This  obnoxious  tenet,  which  produced  a  schism  in  the 
church,  and  was  condemned_by  a  general  council,  was 
nothing  more  than  that  “  the  Virgin  Mary  cannot  with 
propriety  be  called  the  mother  of  God.”  'The  people 
being  accustomed  to  hear  this  expression,  were  much 
inflamed  against  their  bishop,  imagining  that  he  had  re¬ 
vived  the  error  of  Paulas  Sa77ioscte7ius  and  Photinvs, 
who  taught  that  Jesus  Christ  was  a  mere  man.  'The 
monks  declared  openly  against  him,  and,  with  some  of 
the  most  considerable  men  of  Constantinople,  separated 
themselves  from  his  communion.  Several  bishops  wrote 
to  him  earnest  persuasives  to  acknon  ledge  that  Mary 
was  the  mother  of  Ciod  j  and  when  he  would  not  com¬ 
ply,  they  procured  his  condemnation  in  the  council  of 
Ephesus,  which  deprived  him  of  his  see.  He  then  re¬ 
tired  to  his  ancient  monaster)  at  Antioch,  whence  he 
was  taken  four  years  afterwards  liy  the  emperor’s  order, 
and  banished  in  435  to 'Tarsus.  'That  city  being  taken 
and  destroyed  by  the  Barbarians,  lie  ivas  removed  to 
Panopolis,  a  city  of  Thcbai.s  j  where  he  was  not  sufler- 
cd  to  remain  long,  but  was  compelled  to  go  from  place 
to  place,  till,  being  in  one  of  his  journeys  mortally 
bruised  by  a  bill,  death  relieved  him  from  the  fury  of 
his  persecutors. 

If  we  examine  such  of  his  writings  as  remain,  'wc 
shall  find  that  he  was  very  unjustly  condemned.  It  ap¬ 
pears  that  he  rejected  the  errors  of  £/;/o//,  Paulas  Sa- 
mosetenus,  and  Photi7ius;  that  he  maintained  in  cxjn’css 
terms,  that  the  divine  M'ord  was  united  to  the  human 
nature  in  Jesus  Christ  in  the  most  strict  and  intimate 
sense  possible  j  that  these  two  natures,  in  this  state  of 
union,  make  but  one  Christ  and  one  person  j  that  the 
properties  of  the  Divine  and  human  natures  may  botli 
l)c  attributed  to  this  person  j  and  that  Jesus  Christ  may 
he  said  to  have  been  born  of  a  virgin,  to  have  suffered 
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and  died  j  but  be  never  would  admit  that  God  could 
be  said  to  have  been  born,  to  liave  sufiered,  or  to  have 
died. — When  we  consider  that  every  person  partakes  of 
the  substance  of  bis  mother,  and  that  it  is  this  which 
constitutes  the  parental  and  filial  relation  between  them, 
it  is  indeed  surprising  that  the  expression  “  Mother  of 
God”  should  ever  Iiave  been  admitted  into  the  Christian 
church,  or  that  any  man  wl)o_understands  the  meaning 
of  the  words  should  condemn  Nestorius  for  not  having 
used  tliem. 

NESTUS,  or  Nessus,  a  river  which  separates 
Thrace  from  Macedonia.  It  falls  into  the  yEgean  sea 
near  tlie  island  Tliasos.  It  is  sometimes  called  Nesus 
and  TScssus. 

NET,  a  device  for  catching  fish  and  fowl.  See  the 
article  Fishery. 

The  taking  fowls  by  nets  is  the  readiest  and  most 
advantageous  of  all  others,  where  numbers  are  to  be 
taken.  The  making  the  nets  is  very  easy,  and  what 
every  true  sportsman  ought  to  be  able  to  do  for  himself. 
All  the  necessary  tools  arc  wooden  needles,  of  which 
there  should  be  several  of  dill'erent  sizes,  some  round 
and  others  flat ;  a  pair  of  round  pointed  and  flat  scis- 
sars  •,  and  a  wheel  to  wind  ofi’  the  thread.  The  pack¬ 
thread  is  to  be  of  different  strength  and  thickness,  ac¬ 
cording  to  the  sort  of  birds  to  be  taken  ;  and  the  gene¬ 
ral  size  of  the  meshes,  if  not  for  very  small  birds,  is 
two  inches  from  point  to  point.  The  nets  should  nei¬ 
ther  be  made  too  deep  nor  too  long,  for  they  are  then 
difficult  to  manage  ;  and  they  must  be  verged  on  each 
side  with  twisted  thread.  The  natural  colour  of  the 
thread  is  too  bright  and  pale,  and  is  therefore  in  many 
cases  to  be  altered.  The  most  usual  colour  is  the  rus¬ 
set  •,  which  is  to  be  obtained  by  plunging  the  net,  after 
it  is  made,  into  a  tanners  pit,  and  letting  it  lie  there 
till  it  be  sufficiently  tinged  :  this  is  of  a  double  service 
to  the  net,  since  it  preserves  the  thread  as  well  as  alters 
the  colour.  The  green  colour  is  given  by  chopping 
some  green  wheat  and  boiling  it  in  water,  and  then 
soaking  the  net  in  this  green  tincture.  The  yellow  co¬ 
lour  is  given  in  the  same  manner  with  the  decoction  of 
celandine  ;  which  gives  a  pale  straw-colour,  which  is 
the  colour  of  stubble  in  the  harvest-time.  The  brown 
nets  are  to  be  used  on  ploughed  lands,  the  green  on 
grass  grounds,  and  the  yellow  on  stubble  lands. 

Dcit/  Net,  among  fowlers,  a  net  generally  used  for 
taking  such  small  birds  as  play  in  the  air,  and  will 
stoop  either  to  prey,  gig,  or  the  like  ;  as  larks,  linnets, 
buntings,  &c.  The  time  of  the  year  for  using  this  net 
is  from  August  to  November;  and  the  best  time  is 
very  early  In  the  morning :  and  it  Is  to  be  observed, 
that  the  milder  the  air,  and  the  brighter  the  sun  is,  the 
better  will  be  the  sport,  and  of  longer  continuance. 
The  place  where  this  net  should  be  laid,  ought  to  be 
plain  champaign,  either  on  short  stubbles,  green  leas, 
or  flat  meadows,  near  corn  fields,  and  somewhat  remote 
from  towns  and  villages :  you  must  be  sure  to  let  your 
net  lie  close  to  the  ground,  that  the  birds  creep  not 
out  and  make  their  escape. — 'I'he  net  is  made  of  a  fine 
packfliread  with  a  small  mesh,  not  exceeding  half  an 
inch  square  ;  it  must  be  three  fathoms  long,  anti  but 
one  broad  :  it  must  be  verged  about  with  a  small  but 
strong  cord  ;  and  the  two  ends  extended  upon  two 
small  long  poles,  suitable  to  the  breadth  of  the  nt  t, 
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with  four  stakes,  tail-strings,  and  drawing-lines. — This 
net  is  composed  of  two,  which  must  be  exactly  alike  ; 
and  are  to  be  laid  opposite  to  one  another,  so  even  and 
close,  that  when  they  are  drawn  and  pulled  over,  the 
sides  must  meet  and  touch  each  other.  You  must  stake 
this  net  down  with  strong  stakes,  very  stifl  on  their 
lines,  So  that  you  may  with  a  nimble  touch  cast  ihe.m 
to  and  fro  at  pleasure  ;  then  fasten  your  di'awing-cord 
or  hand-lines  (of  which  there  must  be  a  dozen  at  least, 
and  each  two  yards  long)  to  the  upper  end  of  the  fore¬ 
most  staves :  and  so  extend  them  of  such  a  straituess, 
that  with  a  little  strength  they  may  rise  up  In  the  nets 
and  cast  them  over. 

Your  nets  being  thus  laid,  place  your  gigs,  or  play¬ 
ing-wantons,  about  20  or  30  paces  beyond,  and  as 
much  on  this  side  your  nets  :  the  gigs  must  be  fastened 
to  the  tops  of  long  poles,  and  turned  into  the  wind,  so 
as  they  may  play  to  make  a  noise  therein.  These  gigs 
are  a  sort  of  toys  made  of  long  goose-feathers,  like 
shuttle-cocks,  and  with  little  small  tunnels  of  wood 
running  in  broad  and  flat  swan-quills,  made  round  like 
a  small  hoop;  and  so,  with  longer  strings  fastened  to  a 
pole,  will,  with  any  small  w'ind  or  air,  move  after  such 
a  manner,  that  birds  will  come  in  great  flocks  to  play 
about  them. 

When  you  have  placed  your  gigs,  then  place  your 
stale  ;  which  is  a  small  stake  of  wood,  to  prick  down 
into  the  earth,  having  in  it  a  mortice-hole,  in  which 
a  small  and  slender  piece  of  wood,  about  two  feet 
long,  is  fastened,  so  as  it  may  move  up  and  down 
at  pleasure  :  and  fasten  to  this  longer  stick  a  small  line, 
which,  running  through  a  hole  in  the  stick  above-men¬ 
tioned,  and  so  coming  up  to  the  place  where  you  are 
to  sit,  you  may,  by  drawing  the  line  up  and  down  with 
your  right  hand,  raise  up  the  longer  stick  as  you  see 
occasion. 

Fasten  a  live  lark,  or  such  like  bird,  to  this  longer 
stick,  which,  with  the  line  making  it  to  stir  up  and 
down  by  your  pulling,  will  entice  the  birds  to  come  to 
your  net. 

There  is  another  stale,  or  enticement,  to  draw  on 
these  birds,  called  a  looking-glass;  which  is  around 
stake  of  wood,  as  big  as  a  man’s  arm,  made  very  sharp 
at  the  end,  to  thrust  it  into  the  ground  :  they  make  it 
very  hollow  In  the  upper  part,  above  five  fingers  deep; 
into  which  hollow  they  place  a  three-square  piece  of 
wood  about  a  foot  long,  and  each  two  inches  broad, 
lying  upon  the  top  of  the  stake,  and  going  with  a  foot 
into  the  hollowne.«s  :  which  foot  must  have  a  great  knob 
at  the  top,  and  another  at  the  bottom,  with  a  deep 
slenderness  between  ;  to  which  slenderness  you  arc  to 
fasten  a  small  packthread,  which,  running  through  a 
hole  In  the  side  of  the  stake,  must  conic  up  to  the  place 
where  you  sit.  The  three  .square  piece  of  wood  which 
lies  on  the  top  of  the  stake,  must  be  of  such  a  poise  and 
evenness,  and  the  foot  of  the  socket  so  smooth  and 
round,  that  it  may  whirl  and  turn  round  upon  the  least 
touch  ;  winding  the  packthread  so  many  limes  about 
it,  which  being  suddenly  drawn,  and  as  suddenly  let 
go,  will  keep  the  engine  in  a  constant  rotatory  mo¬ 
tion:  then  fasten  with  glue  on  the  uppermost  flat 
squares  of  the  three-square  piece,  about  20  small 
pieces  of  lookIng-glas.s,  and  paint  all  the  square  wood 
betweeu  them  of  a  light  and  lively  red ;  which,  in 
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j^et  continual  motion,  will  give  sucli  a  reflection,  that 

Nether-  t])e  birds  will  play  about  to  admiration  until  they  are 
lands.  ^  taken.  ,  .  , 

- '  Both  this  and  the  other  stale  are  to  be  placed  in  the 

middle  between  the  two  nets,  about  two  or  three  feet 
distance  from  each  other  y  so  that  in  the  falling  of  the 
nets,  the  chords  may  not  touch  or  annoy  them  :  neither 
must  they  stand  one  before  or  after  another  5  the  glass 
being  kept  in  a  continual  motion,  and  the  bird  very 
often  fluttering.  Having  placed  your  nets  in  this 
manner,  as  also  your  gigs  and  stales,  go  to  the  further 
end  of  your  long  drav/Ing  lines  and  stale  lines  5  and 
having  placed  yourself,  lay  the  main  drawing  line  across 
your  thigh,  and,  with  your  left,  pull  the  stale  line  to 
show  the  birds  j  and  when  you  perceive  tliem  to  play 
near  and  about  your  nets  and  stales,  then  pull  the  net 
'  over  with  both  hands,  with  a  quick  but  not  too  hasty 

motion  j  for  otherwise  your  sport  will  be  spoiled. 

Plate  See  Plate  CCCLXIX.  where  A  shows  the  bodies  of 
CCCLXIX«j}je  main  net,  and  how  they^  ought  to  be  laid.  B,  the 
tail  lines,  or  the  hinder  lines,  staked  to  the  ground. 
C,  the  fore  lines  staked  also  to  the  ground.  D,  the 
bird  stale.  E,  the  looking-glass  stale.  G,  the  line 
which  draws  the  bird  stale.  H,  the  line  that  draws 
the  glass  stale.  I,  the  drawing  double  lines  of  the 
nets,  which  pulls  them  over.  K,  the  stakes  which 
stake  down  the  four  nether  points  of  the  nets  and  the 
*  two  tall  lines.  L,  the  stakes  that  stake  down  the  fore 

lines.  M,  the  single  line,  with  the  wooden  button  to 
puli  the  net  over  with.  N,  the  stake  that  stakes  down 
the  single  line,  and  where  the  man  should  sit ;  and  O, 
the  gig. 

Net,  Neat,  In  commerce,  something  pure,  and  un¬ 
adulterated  with  any  foreign  mixture. 

Thus  wines  are  said  to  be  net  when  not  falsified  or 
'balderdashed  ;  and  coffee,  rice,  pepper,  Ste.  are  net 
when  the  filth  and  ordures  are  separated  from  them. 
See  Neat. 

A  diamond  is  said  to  be  7iet  when  it  has  no  stains  or 
flaws  •,  a  crystal,  when  transparent  throughout. 

Net  Is  also  used  for  what  remains  after  the  tare  has 
been  taken  out  of  the  weight  of  any  merchandise,  i.  e. 
when  it  is  weighed  clear  of  all  package.  See  Tare. 

Thus  we  say,  a  barrel  of  cochineal  weiglis  450 
pounds  ■,  the  tare  is  50  pounds,  and  there  remain  net 
400  pounds. 

Net  Produce,  a  term  used  to  express  what  any  com¬ 
modity  has  yielded,  all  tare  and  cliarges  deducted. 

The  merchants  sometimes  use  the  Italian  words  netto 
proceduto,  for  net  produce. 

NETHERLANDS,  anciently  called  Belgia,  but 
since  denominated  Low  Countries  or  Netherlands,  from 
their  low  situation,  are  situated  between  2°  and  7°  of 
east  longitude,  and  between  50°  and  53°  30'  of  north 
latitude  :  and  are  bounded  by  the  German  sea  on  the 
north,  Germany  on  the  east,  by  Lorrain  and  France  on 
the  south,  and  by  another  part  of  France  and  the  Bri¬ 
tish  seas  on  the  west;  extending  near  300,  miles  in 
length  from  north  to  south,  and  200  miles  in  breadth 
from  east  to  west.  Thev  consist  of  1 7  provinces  ;  i  o  of 
which  were  called  Austrian  andF'  enchNethcrl':,nds, 
and  the  other  seven  the  United  Provinces.  The  whole 
united  were  erected  Into  a  kingdom  at  the  peace  of 
Paris  in  1814. 

The  greatest  part  of  the  Netherlands  was  conquered 
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by  the  Romans  ;  and  that  part  which  lies  towards  Netlier- 
Gaul  continued  in  their  subjection  till  the  decline  of  lands, 
that  empire;  after  which  the  Franks  became  masters 
of  it  ;  and  under  the  French  monarchy,  it  was  part  of 
the  kingdom  of  Aletz  or  Austrasia. 

Towards  the  end  of  the  lylh  century  Maximilian  of 
Austria,  son  of  the  emperor  Ferdinand  III.  acquired, 
by  mariying  the  only  daughter  of  the  duke  of  Burgun¬ 
dy,  the  duchies  of  Brabant,  Limburg,  and  Luxemburg ; 
the  counties  of  Flanders,  Burgundy,  Kainault,  Hol¬ 
land,  Zealand,  and  Namur;  and  the  lordship  of  Fries¬ 
land,  Philip  of  Austria,  son  to  Maximilian  and  Mary, 
married  Jane  the  daughter  of  Ferdinand  king  of  Arra- 
gon  and  of  Isabella  queen  of  Castile  ;  by  which  means 
their  son  Charles  inherited  not  only  almost  all  Spain 
and  the  great  countries  then  lately  discovered  in  Ame¬ 
rica,  but  also  those  noble  provinces  of  tlie  Netherlands, 
and  was  chosen  emperor  under  the  name  of  Charles  V. 

Towards  the  latter  end  of  the  1527,  he  added  to  his 
dominions  the  temporalities  of  the  bishoprick  of  Utrecht 
on  both  sides  of  the  Yssel  ;  and  Henry  of  Bavaria,  be¬ 
ing  distressed  through  war  with  the  duke  of  Guelder- 
land,  and  tired  with  the  continued  rebellion  of  his  own 
subjects,  surrendered  to  the  emperor  the  temporalities 
of  his  diocese,  which  was  confirmed  by  the  pope,  and 
the  states  of  the  country.  In  1536,  Charles  V.  bought 
of  Charles  of  Egmond  the  reversion  of  the  duchy  of 
Guclderland  and  of  the  county  of  Zutphen,  in  case  that 
prince  should  die  without  issue.  The  same  year  the  ci¬ 
ty  of  Groningen  took  the  oath  of  allegiance,  and  sub¬ 
mitted  to  Charles  V.  and  in  1543  he  put  a  garrison  in¬ 
to  the  city  of  Cambray,  and  built  a  citadel  there.  Hav¬ 
ing  thus  united  the  17  provinces,  as  it  were  in  one  bo¬ 
dy,  he  ordered  that  they  should  continue  for  ever  under 
the  same  prince,  without  being  ever  separated  or  dis¬ 
membered ;  for  which  purpose  he  published  in  Novem¬ 
ber  1549,  with  tlie  consent  and  at  the  request  of  the 
states  of  all  the  provinces,  a  perpetual  and  irrevocable 
edict  or  law,  by  which  it  was  enacted,  that  in  order  to 
keep  all  those  provinces  together  under  one  and  the 
same  prince,  the  right  of  representation,  with  regard  to 
the  succession  of  a  prince  or  princess,  should  take  place 
for  ever  both  in  a  direct  and  collateral  line,  notwith¬ 
standing  the  common  laws  of  some  provinces  to  tlie 
contrary.  Charles  had  even  a  mind  to  incorporate 
these  provinces  with  the  Germanic  body,  and  to  make 
of  them  a  circle  of  the  empire,  under  the  title  of  the  cir¬ 
cle  of  Burgundy,  in  order  thereby  to  engage  the  prince# 
of  the  empire  to  concern  themselves  for  the  preserva¬ 
tion  of  those  provinces.  But  the  Netherlands,  always 
jealous  of  their  liberty,  did  not  seem  to  like  that  incor¬ 
poration  ;  and  when  they  were  demanded  to  pay-  their 
share  towards  the  expences  of  the  empire,  they  rcTused 
it :  whereupon  the  princes  of  Germany  refused,  in  their 
turn,  to  take  any  part  in  the  wars  in  Flanders,  and 
looked  upon  those  provinces  as  by  no  means  belonging 
to  the  Germanic  body. 

Philip  of  Austria  and  his  son  Charles,  who  were  born 
In  the  Netlierlands,  had  for  these  provinces  that  natural 
affection  which  men  use  to  have  for  their  native  coun¬ 
try  ;  and,  knowing  how  jealous  the  inhabitants  were  of 
th-  ir  liberty,  and  of  the  privileges  granted  to  tliem  by 
their  former  princes,  they  took  great  care  to  preserve 
them  and  suffered  willingly  that  the  states,  who  were 
the  guardians  of  the  people’s  liberty  and  privileges, 

should 
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Xeiiier-  olioiiiil  in  a  manner  share  the  sii;)rcinc  autliority  vvitli 
lands,  them.  Philip  II.  son  to  the  emperor  Cliarlcs  V.  had 
— V "  not  the  same  affection  for  tlic  Netherlands,  nor  those 
generous  sentiments  which  his  father  had  endeavoured 
to  inspire  him  with.  Being  born  in  Spain  of  a  Portu¬ 
guese  woman,  ho  had  no  regard  but  for  his  native 
country and,  when  he  removed  out  of  the  Nether¬ 
lands,  he  left  tliem  to  the  weak  government  of  a  wo¬ 
man,  to  the  proud  and  haughty  spirit  of  Cardinal  de 
Grenville,  and  to  the  wild  ambition  of  some  lords  of 
these  provinces,  who  availing  themselves  of  the  impru¬ 
dent  conduct  and  continual  blunders  of  the  council  of 
Spain,  found  their  private  interest  in  the  disturbances 
they  could  not  fail  to  produce.  Phllij)  II.  also,  Instead 
of  the  mild  and  moderate  measures  w  liicli  his  predeces¬ 
sors  had  successfully  employed  on  many  occasions,  as 
best  suiting  the  genius  and  temper  of  the  people,  bad 
recourse  to  tlie  most  violent  and  cruel  proceedings  •, 
which,  far  from  curing  the  evil,  served  only  to  exaspe¬ 
rate  it  tlie  more  and  render  it  incurable.  The  Spa¬ 
niards,  whom  lie  sent  thither,  being  born  and  educated 
in  an  absolute  monarchy,  jealous  of  the  liberties  and 
envious  of  the  riches  of  the  people,  broke  through  all 
their  privileges,  and  used  them  almost  after  the  same 
manner  as  they  liad  done  the  inhabitants  of  their  new 
and  ill-gotten  dominions  in  America.  This  treatment 
occasioned  a  general  insurrection.  The  counts  Hoorn, 
Egmont,  and  the  prince  of  Orange,  appeared  at  tiie 
head  of  It,  and  IjUther’s  reformation  gaining  ground 
about  the  same  time  in  the  Netherlands,  his  disciples 
joined  the  malecontents  :  whereupon  King  Philip  in¬ 
troduced  a  kind  of  inquisition  in  order  to  suppress 
them,  and  many  thousands  were  put  to  death  by  that 
court,  besides  those  that  perished  by  the  sword ;  for 
these  persecutions  and  encroachments  liad  occasioned  a 
civil  war.  In  which  several  battles  were  fought.  The 
counts  Hoorn  and  Egmont  were  taken  and  beheaded  : 
but  the  prince  of  Orange,  retiring  into  Holland,  witli 
the  assistance  of  England  and  France,  preserved  Hol¬ 
land  and  some  of  the  adjacent  provinces,  which  entered 
into  a  treaty  for  their  mutual  defence  at  Utrecht  in  i  1179, 
and  they  have  ever  since  been  styled  the  United  Pro¬ 
vinces  ;  but  the  other  provinces  were  reduced  to  the 
obedience  of  Spain  by  the  duke  of  Alva  and  other  Spa¬ 
nish  generals.  However,  their  ancient  privileges  were 
in  a  great  measure  restored  ;  every  province  was  allow- 
f  ed  its  great  council  or  parliament,  whose  concurrence 
was  required  to  the  making  of  laws,  and  rai'ing  money 
for  the  government,  though  these  assemblies  were  too 
often  obliged  to  follow  the  dictates  of  the  court. 

The  emperor  Joseph  1 1.  endeavoured  to  deprive  them 
even  of  the  form  of  their  free  constitution  j  and  he 
might  very  probably  have  succeeded,  had  he  not  at¬ 
tempted  at  the  same  time  a  reformation  of  the  church. 
'I'hc  Austrian  Netherlands  are  wholly  Catholic,  and  so 
bigotted  to  the  Ilomish  sujicrstition,  that  though  they 
had  tamely  submitted  to  many  encroachments  of  the 
archducal  house  on  their  civil  rights,  no  sooner  did  the 
monarch  encroach  upon  the  pro|)crty  of  the  holy  mother 
church  than  they  resisti  (I  his  authority,  and  claimed  ail 
their  ancient  privileges  political  and  i-cligious. 

'I'lie  Spaniards  continued  pos'cssed  of  almost  «  ight 
■of  these  provinces,  until  the  duke  of  Marlborough, 
general  of  the  allies,  gained  the  memorable  victory  of 
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Ramilllcs.  After  which  Brussels  the  capital,  and  great 
part  of  these  provinces,  acknowledged  Charles  V  I.  (af-  b-rds 
terw’ards  emperor)  their  sovereign  ;  and  his  daughter, 
the  late  empress  queen,  remained  possessed  of  them  till  ■  ^  " 

the  war  that  followed  the  death  of  her  father,  when 
the  French  made  an  entire  conquest  of  them,  except 
part  of  the  province  of  Luxemburg;  hut  they  were  re¬ 
stored  by  the  peace  of  Aix-la-Cbapelle  in  I74S»  ^'id 
the  French  retained  only  Artois,  the  Cambresis,  part 
of  Flanders,  part  of  Hainault,  and  part  of  Luxemburg. 

These  provinces  were  overrun  by  the  French  in  i  794, 
and  formally  ceded  to  them  by  the  treaty  of  Campo 
Formio  in  1797.  They  kept  possession  of  them  till 
1814,  when  they  were  separated  from  France,  and  along 
with  the  seven  Dutch  provinces,  formed  into  a  king¬ 
dom  under  the  prince  of  Orange,  who  assumed  the  title 
of  king  of  the  Netherlands.  By  the  new  constitution 
promulgated  in  1815,  the  people  of  the  two  countries 
were  to  be  represented  in  an  assembly  called  the  States- 
General,  whose  sittings  were  to  be  held  alternately  in 
a  town  in  Holland  and  a  town  in  Belgium.  The  States 
consist  of  two  chambers  ;  the  deliberations  of  the  lower 
are  public,  those  of  the  upper  private.  The  constitution 
guarantees  the  liberty  of  the  press,  the  right  of  petition¬ 
ing,  and  the  independence  of  the  judges. 

The  soil  is  generally  fruitful,  but  differs  in  the  se¬ 
veral  parts.  The  climate  also  differs  in  the  several 
provinces ;  in  those  towards  the  south  it  does  not  dif¬ 
fer  much  from  that  of  England,  though  the  seasons 
arc  more  regular.  In  the  northern  provinces  the  win¬ 
ter  is  generally  very  sharp,  and  the  summer  sultry  hot ; 
but  the  extreme  cold  and  excessive  heat  seldom  con¬ 
tinue  above  five  or  six  weeks.  The  air  is  reckoned 
very  wholesome,  but  Is  subject  to  thick  fogs  in  win¬ 
ter,  through  the  moistness  of  the  country,  which 
would  be  very  noxious,  were  it  not  for  the  dry  easterly 
winds,  which,  blowing  ofl  a  long  continent  ior  two 
or  three  months  in  the  year,  clear  the  air,  and  occasion 
very  sharp  frosts  in  January  and  Felnuary;  during 
which,  the  ports,  rivers,  and  canals  are  commonly  shut 
up.  The  face  of  the  country  Is  low  and  flat  ;  for,  ex¬ 
cept  some  small  hills  and  a  few  rising  grounds  in  Utrecht 
and  Guelderland,  and  In  the  parts  lying  towards  Ger¬ 
many,  there  is  no  hill  to  he  seen  In  the  whole  17  pro¬ 
vinces.  This  is  the  reason  why  they  have  been  called 
the  Low  Countries.  French  Flanders  abounds  in  giain, 
vegetables,  flax  and  cattle,  but  is  in  want  of  wood. 

For  the  Dule/i  Net/ier-famh,  see  UsiTtn  Urorinccs. 

NI'yrillNLMS,  among  the  Jews,  the  [losterity  ofthc 
Gibeonites,  who  were  condemned  by  Joshua  to  be  hew¬ 
ers  of  wood  and  drawers  of  water  for  the  house  of  (lod. 

N^ETOl^lON,  a  name  given  by  the  ancients  to  a 
very  fragrant  and  costly  ointment,  consistinir  of  a  great 
number  of  the  fnust  s|)icy  iuttredients.  Hippocrates, 
in  his 'rreatise  on  the  Diseases  of  Women,  tre(|Uently 
prescribes  the  nelopion  in  diseases  of  the  uti-rus  ;  and  in 
other  places  he  speaks  of  its  being  poureil  into  the  <'ar 
as  a  remedv  for  deafness;  tbc.-e  compositions,  b\  their 
attenuating  «inalities,  dividing  the  viscous  and  thick 
humours.  'I'he  word  m  lopion  is  also  somt  times  u-cd  to 
express  the  iinni/iiituni  Epjptiui  t.tn,  and  >omctimes 
simply  for  oil  of  almonds. 

NKT’I'INGS,  in  a  ship,  a  sort  of  grates  made  ol 
small  ropes  seized  together  with  rope  yarn  or  twine,  anil 
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Nettiiii^s  fixed  on  the  quarters  and  in  the  tops  ;  tiiey  are  some- 
II  times  stretched  upon  the  ledges  from  the  waste  trees  to 
^''^'•’3-  the  roof  trees,  frona  the  top  of  the  forecastle  to  the 
poopj  and  sometimes  are  laid  in  the  waste  of  a  ship  to 
serve  instead  of  gratings, 

NETTLE.  See  Uktica,  Botany  Index. 
Sea-NsTTLS.  See  Medusa,  Helminthology  In¬ 
dex,  and  ANiMAL-Flowei'. 

NETTLE-Tree.  See  Celtis,  Botany  Index. 
NETTUNO,  a  handsome  town  of  Italy,  in  the 
Campagna  di  Koma.  It  is  but  thinly  peopled,  though 
seated  in  a  fertile  soil.  The  inhabitants  are  almost  all 
hunters.  E.  Long.  12.  57.  N.  Lat.  41.  30. 

NEVA,  a  river  at  Petersburgh,  in  Bussia.  The 
views  upon  the  banks  exhibit  the  grandest  and  most 
lively  scenes.  The  river  is  in  most  places  broader  than 
the'L'hames  at  London.  It  is  deep,  rapid,  and  trans¬ 
parent  as  crystal,  and  its  banks  are  lined  on  each  side 
'U’ith  a  continued  range  of  handsome  buildings.  On 
the  north  side  the  fortress,  the  academy  of  sciences 
and  that  of  art  are  the  most  striking  objects  *,  on  the 
opposite  side  are  the  imperial  palace,  the  admiralty, 
the  mansions  of  many  Russian  nobles,  and  the  English 
line,  so  c.alled  because  (a  few  houses  excepted)  the 
whole  row  is  occupied  by  the  English  merchants.  In 
front  of  these  buildings,  on  the  south  side,  is  the  quav, 
which  stretches  for  three  miles,  except  where  it  is  in¬ 
terrupted  by  the  admiralty ;  and  the  Neva,  during  the 
whole  of  that  space,  has  been  lately  embanked  at  the 
expence  of  the  empress,  by  a  wall,  parapet,  and  pave¬ 
ment  of  hewn  granite  ;  a  most  elegant  and  durable  mo¬ 
nument  of  imperial  magnificence.  There  is  a  commu¬ 
nication  between  the  opposite  sides  of  the  river  by  a 
bridge  of  pontoons,  whieh,  when  any  thing  is  appre¬ 
hended  from  the  force  of  ice  rushing  down  the  stream, 
can  be,  and  is  generally  indeed,  removed.  The  great 
depth  of  the  river,  it  appears,  prevents  the  building  of 
a  stone  bridge  j  and,  it  it  could  be  built,  there  is  no  rea¬ 
son  to  suppose  it  could  possibly  resist  the  force  of  those 
vast  shoals  of  ice  which  in  the  beginning  of  winter  come 
down  this  rapid  river.  An  attempt,  however,  has  been 
made  to  remedy  this  inconvenience  j  and  a  Russian 
peasant  has  actually  projected  the  plan  of  throwing  a 
wooden  bridge  of  one  arch  across  it,  which,  in  its  nar¬ 
rowest  part,  is  980  feet  in  breadth.  As  we  think  this  is 
a  matter  of  very  considerable  importance,  as  well  as  of 
curiosity,  we  shall  give  the  following  copious  account  of 
the  plan  and  its  author,  in  Mr  Coxe’s  own  words  ^  who 
tells  us  that  the  artist  had  then  executed  a  model  98 
Let  in  lengt!),  which  he  saw  and  examined  with  consi¬ 
derable  attention. 

f  principle  with  that 

of  bbatl hausen,  excepting  that  the  mechanism  Is  more 
complicated,  and  that  the  road  is  not  so  level.  I  shall 
attempt  to  tlescnhe  it  by  supposing  it  finished,  as  that 
will  convey  the  best  idea  ef  the  plan.  The  bridge  is 
^oted  at  the  top.  and  covered  at  the  sides  j  it  is  formed 
by  tour  frames  of  timber,  two  on  each  side,  composed  of 
various  beams  or  trusses,  which  support  the  whole  ma- 
chine.  llie  road  i.s  not,  as  is  usual,  carried,  over  the 
^^^1  T'n  /u*^**’-*’“*^  is  suspended  in  the  middle. 

Ihe  following  proportions  I  noted  down  with  the 
greatest  exactness  at  the  time  when  thqy  were  explain- 
to  me  by  the  ajtet. 


Length  of  the  abutment  on  the  north  end,  658  feet  -Veva 
Span  of  the  arch,  -  -  980  i  '  ■ 

Length  of  the  abutment  on  the  south  end,  658" 

Length  of  the  whole  structure,  including  the 
abutments,  ...  2296 

The  plane  of  the  road  upon  its  first  ascent 
makes  an  angle  of  five  degrees  with  the 
ordinary  surface  of  the  river. 

Mean  level  of  the  river  to  the  top  of  the 


bridge  in  the  centre,  -  -  168 

Ditto  to  thd  bottom  of  the  bridge  in  the 
centre,  -  -  -  -126 

Height  of  the  bridge  from  the  bottom  to  the 
top  ill  the  centre,  -  -  42 

Height  from  the  bottom  of  the  bridge  in  the 
centre  to  tlie  road,  .  .  y 

Height  from  the  bottom  of  ditto  to  the 
water,  -  ...  84 

Height  from  the  ivater  to  the  spring  of  the 

arch,  .  .  .  .  r5 


So  that  tliere  is  a  difference  of  35  feet  between  the  * 

road  at  the  spring  of  the  arch  and  the  road  at  the 
centre  ;  in  other  words,  an  ascent  of  35  feet  in  half 
980,  or  in  the  space  of  490  feet,  which  is  little  more 
than  eigbt-tenths  of  an  Incli  to  a  foot.  The  bridge  is 
broadest  towards  the  sides,  and  diminishes  towards  the 
centre. 

Ill  the  broadest  part  i  t  is  -  -  168  feet. 

In  the  centre  or  narrowest  -  -  42 

Tile  breadth  of  the  road  is  -  -  28 

“  The  artist  informed  me,  that  to  complete  the 
bridge  would  require  49,650  iron  nails,  12,908  large 
trees,  5500  beams  to  strengthen  them:  and  that  it 
would  cost  300,000  rubles  or  6o,oool.  He  speaks 
of  this  bold  project  with  the  usual  wariiitb  of  genius  ; 
and  is  perfectly  convinced  that  it  would  be  practicable/ 

I  must  own  that  I  am  of  the  same  opinion,  though  1 
hazard  it  with  great  diflideiice.  What  a  noble  effect 
would  be  produced  by  a  bridge  striking  across  the 
Neva,  with  an  areli  980  feet  wide,,  and  towering  168 
feet  from  the  surface  of  the  water  !  The  description 
of  such  a  bridge  seems  almost  chimerical ;  and  yet  up¬ 
on  inspection  of  the  model  we  become  reconciled  to  the 
idea.  But  whether  the  execution  of  this  stupendous 
work  may  be  deemed  possible  or  not,  the  model  itself 
is  worthy  of  attention,  and  reflects  the  highest  lioiiour 
on  the  inventive  faculties  of  that  unimproved  genius. 

It  is  so  compactly  constructed,  and  of  sutli  iiiiifurm  soli¬ 
dity,  that  it  has  supported  3540  pood,  or  i  27,440  pounds, 
without  having  in  the  least  swerved  from  its  direction, 
wliich  1  am  told  is  far  more,  111  proportion  to  its  size, 
than  the  bridge  if  completed  would  have  occasion  to 
sustain  from  the  pressure  of  the  carriages  added  to  its 
own  weight. 

“  The  person  who  projected  this  plan  is  a  common 
Russian  peasant.  This  extraordinary  genius  was  ap¬ 
prentice  to  a  shopkeeper  at  Nislinei  Novogorod  :  oppo¬ 
site  to  his  dwelling  v/as  a  wooden  clock,  which  e.x- 
ciled  Ills  curiosity.  By  repeated  examination  he  coni- 
prehended  the  internal  structure,  and  without  any  as¬ 
sistance  formed  one  exactly  similar  in  its  proportion 
and  materials.  His  success  in  this  first  es.sav  urtred 
him  to  undertake  the  construction  of  metal  clocks  and 

ivatchc  s. 


f 
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ICera  watches.  The  empress,  hearing  of  these  w’onderful  ex- 
1!  ertioas  of  his  native  genius,  took  him  under  iier  pro- 
Neucliat-  tection,  and  sent  him  to  England  j  from  whence,  on 
,  .  account  of  tlic  dilGcnltics  attending  his  ignorance  of 

the  language,  he  soon  returned  to  Russia.  ~l  saw  a 
repeating  watch  of  his  workmansliip  at  the  Academy 
of  Sciences  ;  it  is  about  the  bigness  of  an  egg ;  in  the 
inside  is  represented  the  tomb  of  our  Saviour,  with 
the  stone  at  the  entrance,  and  the  centinels  upon  duty  : 
suddenly  the  stone  is  removed,  the  centinels  fall  down, 
the  angels  appear,  the  women  enter  the  sepulchre,  and 
the  same  chant  is  heard  which  is  performed  on  Easter- 
eve.  These  are  trifling,  although  curious  peformances  j 
but  the  very  planning  of  the  bridge  was  a  most  sublime 
conception.  This  person,  whose  name  is  Ktilibin, 
bears  the  appearance  of  a  Russian  peasant  :  he  has  a 
long  heard,  and  wears  the  common  dress  of  the  coun¬ 
try.  He  receives  a  pension  from  the  empress,  and  is 
encouraged  to  follow  tire  bent  of  his  mechanical  ge¬ 
nius  (a). 

Nl'l^  EL,  or  Nebel,  in  the  Jewish  antiquities,  a 
kind  of  musical  intrument.  See  NaBLUM. 

NEVEKS,  a  town  of  France,  in  the  department  of 
Nievre,  and  situated  in  E.  Long.  3.  14.  N.  Lat.  46.  59. 
on  the  river  Loire,  which  here  receives  the  rivulet 
AVetv’e.  It  contained  10,150  inhabitants  in  1800.  It 
is  a  place  of  great  antiquity,  supposed  to  be  Caesar’s  No- 
viodunnm  in  iEduis,  where  he  erected  magazines  for 
his  armies.  Francis  1.  made  it  a  duchy  and  peerage  in 
1521,  in  favour  of  Francis  of  Cleves,  to  whofm  it  came 
by  marriage.  It  devolved  afterwards  to  the  house  of 
Mantua,  and  then  to  the  Palatine  family,  who  in  1651 
sold  it  to  Cardinal  Mazarine.  The  cardinal  obtained 
a  title  of  duke  and  peer  for  his  nephew  Philip  Mancini, 
in  whose  family  it  continued  till  the  late  revolution. 
The  town  is  fortified  with  walls,  defended  with  many 
high  towers  and  deep  ditches,  and  is  the  seat  of  a  bi¬ 
shopric,  suffrag-an  of  Sens,  as  likewise  of  a  bailiwic  and 
chamber  of  accounts.  There  was  a  stone  bridge  on  the 
Loire,  which  was  carried  away  by  the  ice,  and  has  been 
replaced  by  a  wooden  one.'  This  town  is  famous  for 
its  manufacture  of  glass,  earthen  ware,  cloth,  and 
cutlery.  In  the  centre  of  Nevers,  on  the  summit  of  a 
hill,  is  built  the  palace  of  the  ancient  dukes.  It  ap¬ 
pears  to  have  been  constructed  in  the  sixteenth  century, 
and  exhibits  a  model  of  the  beauty  and  delicacy  of 
Gothic  architecture.  The  apartments  are  hung  with 
tapestry  of  200  years  old,  which  have  an  air  of  gro¬ 
tesque  and  rude  magnificence. 

NEUCHATTEL,  a  town  of  Swisserland,  capital 
of  a  county  of  the  same  name.  There  are  several  an¬ 
cient  ruins  near  it,  which  show  its  former  extent ;  and 
there  are  two  large  churches,  besides  a  ca.stle  whore  tlie 
governor  resides.  The  town  contains  about  3000  in- 
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habitants.  It  is  situated  partly  on  a  small  plain,  be-  Neuciiat- 
tween  Mount  Jura  and  the  lake  of  Neuchattel,  which  ttl. 
is  17  miles  long  and  five  broad  j  the  side  of  the  har- 
hour  is  the  usual  walk  of  the  Inhabitants.  Part  of  it 
too  is  built  upon  the  side  of  the  mountain  j  whence 
some  of  its  streets  are  very  steep.  In  this  small  place 
several  public  works  have  lately  been  executed,  which 
Mr  Coxe  thinks  are  far  beyond  the  revenues,  or  even 
the  wants,  of  such  a  little  stale.  Among  these  he  in¬ 
stances  a  superb  causeway  and  a  town-house  “  built 
(says  he)  of  such  solid  materials,  as  if  it  was  intended  to 
survive  to  the  most  distant  posterity,  and  to  rival  the 
duration  of  the  much- famed  Roman  capitol.”  At  the 
beginning  of  the  tSth  century,  commerce  was  very 
little  followed  in  this  town,  owing  to  an  absurd  opi¬ 
nion  which  prevailed  among  the  inhabitants,  of  its  be¬ 
ing  disgraceful  j  but  this  prejudice  is  now  extinguish¬ 
ed,  and  the  town  in  a  much  more  flourishing  situation 
than  before.  The  chief  article  of  exportation  is  wine, 
which  is  much  esteemed  ;  and  manufactures  of  printed 
linens  and  cottons  have  been  established  with  consider¬ 
able  success.  The  flourishing  state  of  Neuchattel  is 
principally  owing  to  the  benefactions  of  Mr  David 
Pury,  late  banker  of  tlie  court  at  Lisbon.  He  was 
born  at  Neuchattel  in  1709  ;  but  having  received  his 
education  there,  he  quitted  it  in  great  poverty,  and  le- 
palred  to  Geneva,  where  he  served  his  apprenticeship, 
but  in  what  line  is  not  mentioned.  From  Geneva  he 
went  to  London,  where  lie  acted  as  clerk  to  a  dealer 
in  precious  stones,  and  acquired  great  reputation  by 
estimating  the  value  of  diamonds  at  sight.  After  a 
long  residence  in  England  he.  went  to  Lisbon,  where 
he  carried  on  a  very  extensive  commerce  ;  and  having 
been  appointed  fcourt-banker,  his  fortune  rapidly  in¬ 
creased.  His  generosity,  however,  kept  pace  with  his 
wealth  ;  and  he  not  only  remitted  large  sums  to  Neu¬ 
chattel  while  living,  but  left  Iris  country  his  heir  when 
he  died.  His  contributions  In  all  are  estimated  by  Mr 
Coxe  at  20o,oool.  •,  a  considerable  part  of  which  has 
been  employed  in  constructing  the  public  works  already 
mentioned.  Neuchattel  has  a  grand  and  little  council : 
the  first  is  composed  of  40  pei’sons,  with  two  masters  of 
the  keys  •,  the  little  council  consists  of  24  members, 
comprehepding  the  mayor,  who  is  president.  These  two 
councils  assemble  regularly  every  month.  The  eccle¬ 
siastics  likewise  assemble  every  month,  to  consult  on 
afl'airs  belonging  to  the  church,  and  to  fiil  up  the  places 
of  ministei's  that  die.  They  choose  a  dean  every  year, 
who  is  president  of  the  general  assemblies,  which  arc 
called  classes  ;  and  sometimes  he  is  confirmed  in  this 
dignity.  E.  I.ong.  7.  10.  N.  Lat.  47.  5. 

Neuchattel,  a  sovereign  county  of  Swisserland, 
bounded  on  the  west  by  the  Fr.anche  Comptc,  on  the 
north  by  the'  bishopric  of  Rasle,  and  on  the  east  and 
5  E  2  south 
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(a)  AVe  have  given  tlie  detail  in  Mr  Coxe’s  own  words,  as  it  appeai-s  to  us  to  de.serve  attention  on  ac 

eount  of  the  greatness  of  the  project,  which  would  have  excited  admiration  had  it  been  attempted  by  one  en 

lightened  by  science  and  liberal  arts,  much  more  when  it  comes  through  the  humble  mrdium^if  a  Rus.-ian  p<  a»ant. 
It  wa.s  never  executed,  as  we  ai-e  just  informed  by  a  gentleman  who  left  St  Petersburgh  about  the  beginning 
of  June  1793  i  but  the  model  remains,  and  is  still  sl.*own.  The  same  gentleman  (we  quote  his  own  word;  t 
adds,  “  that  every  mechanic  thinks  it  practicable;  and  that  the  genei-al  belief  is,  that  the  empress  would  have 

built  it,  had  she  not  found  use  for  all  her  money  in  carrying  on  her  warlike  and  diplomatic  tvan-'actions  with 

other  courts.” 
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Neucliattel  south  by  the  cantons  of  Berne  aiii3 

II  principality  of  Neuchattel  and  Vallengin  extend  fi'om 
Nevis.  Neuchattel  to  the  borders  of  Franche 

*  Compte,  being  in  length  about  1 2  leagues,  and  six  in 
breadth.  The  plain  with  the  lower  part  of  the  moun¬ 
tains  is  occupied  by  the  district  of  Neuchattel,  but 
Vallengin  is  totally  enclosed  by  Jura.  Parallel  chains 
of  these  mountains  run  from  east  to  west,  forming  se¬ 
veral  valleys  in  the  most  elevated  parts.  The  lower 
grounds  of  this  chain  consist  of  arable  lands  and  vine¬ 
yards  ;  the  higher  of  large  tracts  of  forest,  which  in 
many  parts  have  been  cleared  and  converted  into  pas¬ 
ture  grounds,  intermixed  with  fields  of  barley  and  oats. 
The  inhabitants  are  numerous,  and  remarkable  for 
their  genius,  politeness,  and  active  industry.  It  contains 
three  cities,  one  town,  90  villages,  and  about  300  houses 
dispersed  In  the  mountains.  The  inhabitants  are  all 
Protestants,  except  two  Roman  catholic  villages :  and 
in  1529  they  entered  into  a  strict  alliance  with  the  can¬ 
tons  of  Berne,  Frlburg,  Soleure,  and  Lucern.  The  air 
is  healthy  and  temperate,  but  the  soil  not  everywhere 
equally  fertile :  however,  there  are  large  vineyards, 
which  produce  white  and  red  wine,  which  last  is  excel¬ 
lent.  The  pastures  on  the  inountains  feed  a  great  num¬ 
ber  of  cattle  j  there  are  plenty  of  deer  in  the  forests  j 
the  lakes  and  rivers  abound  with  fish.  The  mildness  of 
the  government,  and  agreeable  situation  of  the  inhabi¬ 
tants  in  general  in  these  districts  is  evident  from  the 
great  increase  of  population  in  the  space  of  32  years. 
In  1752  they  contained  only  28,017  subjects  and  4318 
aliens:  but  in  1784  the  number  was  augmented  to 
3^)57^  subjects  and  9704  aliens;  being  an  increase 
of  near  a  fourth  part  in  that  time.  The  facility  with 
which  the  burghership  of  Neuchattel  is  acquired,  may 
also  be  accounted  one  of  the  means  of  augmenting  its 
population;  for  between  the  years  176s  and  1770, 
the  magistrates  admitted  41  persons  to  this  privilege; 
from  1770  to  1780,  46;  from  178010  1785,  51  ;  in 
all  138  ;  many  of  whom  had  children  before  they  pur¬ 
chased  their  burghership,  and  38  of  them  were  foreigners, 
either^  German,  Frencli,  or  Dutch.  This  country  has 
experienced  similar  changes  with  the  rest  of  Switz.er- 
land  during  the  usurpation  of  the  French. 

NEUFCHA.TTEAU,  a  commercial  town  of  Fi  ance, 
m  the  department  of  the  \ osges,  containing  2700  in¬ 
habitants.  It  formerly  had  an  abbey  of  the  nuns  of  St 
Clair,  a  commandery  of  Malta,  and  several  convents  of 
monks  and  nuns.  It  is  seated  in  a  fertile  soil,  which 
produces  corn,  wine,  and  all  the  necessaries  of  life,  on 

^  •5-  45-  N.  Lat.  48.  20. 

JNEVlb,  one  of  the  Caribbee  islands,  lying  about 
seven  leagues  north  of  Montserrat,  and  separated  fr 
St  Christopher’s  by  a  narrow  channel.  Tt  mnbec 
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istopher  s  by  a  narrow  channel.  It  makes  a 
beautiful  appearance  from  the  sea,  being  a  large  coni¬ 
cal  mountain  covered  with  fine  trees,  of  an  easy  ascent 
on  every  side,  and  entirely  cultivated.  The  circumfe- 
lence  is  about  21  miles,  with  a  considerable  tract  of 
level  ground  all  around.  The  climate  in  the  lower 
part  is  reckoned  to  be  warmer  than  Barbadoes,  but  it 
IS  more  temperate  towards  the  summit.  The  soil  is 
very  fine  in  the  lower  part,  but  grows  coarser  as  we 
ascend.  1  be  productions .  are  nearly  the  same  with 
those,  of  St  Christopher’s.  There  are  three  pretty  good 
roads  or  bays,  with  small  towns  ’  •  •  • 

Charles  Toivn,  Moreton  bay, 
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Frlburg.  This  pleasant  island  was  settled  under  the  auspices  of  Sir 

Thomas  Warner  from  St  Christopher’s.  His  succes-  || 
sor.  Governor  Lake,  was  considered  as  the  Solon  of  Neuter, 
tills  little  country,  in  which  he  disposed  of  every  thing 
with  such  prudence,  wisdom,  and  justice,  as  procured 
him  a  high  reputation  with  tlie  French  as  well  as 
English.  In  the  Dutch  war  they  met  with  some  di¬ 
sturbance  from  the  French  ;  but  by  being  covered  by 
an  English  squadron,  the  enemy  were  obliged  to  desist 
from  their  intended  invasion,  after  a  smart  engage¬ 
ment  in  sight  of  the  island.  Sir  William  Stapleton 
sometimes  resided  here,  and  Sir  Natlianlel  Johnson  con¬ 
stantly,  at  which  time  the  inhabitants  of  Nevis  were 
computed  at  30,000.  In  the  war  immediately  after 
the  Revolution,  they  exerted  themselves  gallantiy,  and 
bad  two  regiments  of  300  men  each.  In  that  of 
Queen  Anne  they  behaved  equally  well,  though  they 
were  less  fortunate  ;  for  the  French  landing  with  a 
superior  force,  and  having  Inveigled  most  of  then- 
slaves,  they  were  forced  to  capitulate.  About  4000 
of  these  slaves  the  French  carried  away  and  sold  to 
the  Spaniards,  to  work  in  their  mines.  The  parlia¬ 
ment,  after  making  due  inquiry  Into  the  losses  they 
had  sustained,  voted  them  about  a  third  part  of  the 
sum  in  udiich  tliey  had  suflered.  These  losses  by  war, 
an  epidemic  disease,  and  repeated  hurricanes,  exceed¬ 
ingly  diminished  the  number  of  the  people.  They  are 
now  thought  not  to  exceed  20C0  or  300c  whites,  and 
6000  blacks.  There  is  liere  a  lieutenant  governor, 
with  a  council,  and  an  assembly,  which  is  composed 
of  til  ree  memhers  from  eacli  of  the  five  parislies  into 
winch  the  island  is  divided.  The  commodities  are 
cotton  and  sugar  ;  and  about  20  sail  of  sliips  are  an¬ 
nually  employed  in  this  trade. 

NEURADA,  in  Bofa?///,  a  genus  of  plants  belong¬ 
ing  to  the  decandria  class,  and  in  the  natural  method 
ranking  under  the  131!!  order,  Succulc?ita\  See  Bo¬ 
tany  Index. 

NEUROGRAPHY,  signifies  a  descn'iition  of  the 
nerves.  See  Anatomy. 

NEUROPTERA,  tlie  name  of  one  of  the  orders  Into 
which  the  class  of  insects  is  divided  according  to  the 
Linnman  classification.  See  Entomology  Index. 

NEUTER,  a  person  indifl’erent,  who  has  espoused 
neither  party,  and  is  neither  friend  nor  foe. 

A  judge  ought  to  be  neuter  in  the  causes  he  judges; 
in  questions,  where  reason  appears  neuter,  a  man  should 
ever  incline  to  tlie  side  of  the  unhappy. 

Neuter,  in  Gramma?',  denotes  a  sort  of  gender  of 
nouns,  which  are  neither  masculine  nor  feminine.  See 
Gender. 

I  he  Latins  have  three  kinds  of  genders,  masculine, 
feminine,  and  neuter.  In  Englisli,  and  other  modern 
tongues,  there  is  no  such  thing  as  neuter  nouns.  See 
Noun. 

Vo'b.'i  Neuter,  by  some  grammarians  called  intran¬ 
sitive  verbs,  are  those  which  govern  nothing,  and  that 
are  neither  active  nor  passive.  See  Verb. 

WJien  the  action  expressed  by  the  verb  has  no  object 
to  fall  upon,  hut  the  verb  alone  supplies  the  whole  idea 
of  the  action  ;  the  verb  is  said  to  be  neuter  :  as,  I  sleep, 
thou  yawnest,  he  sneezes,  we  walk,  ye  run,  they  stand 
still.  • 

Some  divide  verbs  neuter  into,  i.  Such  as  do 


in  their  vicinity  , 
and  Newcastle.  This 


not 


signify  any  action,  hut  a  qualify;  as  Met,  “it  is  white;’ 


or 
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Neuter  or  a  situation,  as  scdet,  “  lie  sits  or  have  some  relation 
i)  to  place  j  as  adest,  “lie  is  present or  to  some  other 

Vewaik.  ^t^te  or  attribute,  as  reg/uif,  “  lie  rules,”  &c.  And, 
2.  Those  that  do  signify  actions,  though  those  such  as 
do  not  pass  into  any  subject  dill'erent  from  the  actor  j  as 
to  dine,  to  sup,  to  play,  &c. 

But  this  latter  kind  sometimes  cease  to  be  iiculcr, 
and  commence  active  ;  especially  in  Greek  and  Latin, 
uhen  a  subject  is  given  them  ;  as,  vivere  vitam,  amhit- 
lare  viam,  pt/gnare  pugnam.  Tims  the  old  Fi-ench 
poets  say,.V!>w/;fm’4'o«  tounnent;  the  English,  to  sigh  his 
woeSf  &c. 

But  this  is  observed  only  to  obtain  where  something 
particular  is  to  be  expressed,  not  contained  in  the  verb: 
as,  vivere  vitam  hcatam,  to  live  a  happy  life ;  pugnc.re 
bonam  pugnam,  to  fight  a  good  fight,  tkc. 

According  to  the  abbot  de  Dangeau,  verbs  neuter 
may  be  divided  into  active  and  passive  ;  the  first,  those 
that  form  their  tenses  in  English,  by  the  auxiliary  verb 
to  have  ;  in  French,  by  avoir.  The  second,  those  that 
form  them  in  English  with  the  verb  to  be ;  in  French 
etre. — Thus,  to  sleep,  to  vawn,  dormir  and  tternuer, 
are  neuters  active. — To  come,  and  to  arrive,  are  neuters 
passive. 

^EV7RAL  Salts,  in  Chctnistri/,  compounded  of  an  acid 
with  any  other  substance  capable  of  uniting  with  it  and 
destroying  its  acidity,  as  sulphuric  acid  and  soda,  or 
Glauber’s  salt,  muriatic  acid  and  soda,  or  common  salt. 

NEUTKALITA*,  the  state  of  a  person  or  thing 
that  Is  neuter,  or  that  takes  part  with  neither  side. 

NEW-.\bbey,  situated  near  Kilcullcn  bridge  in  the 
county  of  Kildare,  and  province  of  Leinster  in  Ireland. 
It  was  founded  by  Rowland  Eustace,  of  a  great  and  an¬ 
cient  family  in  this  county  j  the  tower  is  still  standing, 
and  some  part  of  the  abbey  ;  the  ruins  of  the  rest  have 
contributed  to  build  several  dwellings  near  it.  In  the 
inside  Rowland  Eustace  and  his  lady  lie  buried  3  their 
figures,  clothed  in  armodr,  are  to  be  seen  there.  Near 
this  is  a  handsome  seat  of  the  Carter  familv,  on  the  op¬ 
posite  side  of  the  river  Lifl'ev. 

NEWARK  upon  Trent,  in  the  county  of  Notting¬ 
ham,  is  a  great  thorouglifare  in  the  ^  oik  road,  i  24 
miles  from  London.  It  has  bridges  over  the  Trent, 
which  forms  an  island  here,  bv  dividing  itself  into  two 
streams  two  miles  above  the  town,  which  meet  again 
two  miles  below  it.  A  magnificent  castle  was  built 
here  in  the  reign  of  King  Stephen,  which  held  out 
stoutly  in  the  barons  wars  for  King  John,  who  died 
here,  October  19.  1216  j  and  it  also  stood  out  lor 
King  Charles  1.  to  the  last  ;  but  after  he  had  put  him¬ 
self  into  the  hands  of  the  Scots  armv  then  before  it, 
the  governor  by  his  order  siirreiuleud  it,  after  which  it 
was  demolished. — It  was  situated  near  the  river  •,  the 
walls  of  the  towers  are  very  thick,  and  of  a  very  great 
height  •,  and  were  there  no  historical  testimony,  these 
lemalns  are  sufficient  evidence  that  it  was  formerly  of 
great  importance.  In  the  court  before  these  ruins  is 
a  vciy  fine  bowling  green,  'riie  town  being  subject  to 
inundations  from  the  river  Trent,  and  often  from  that 
circumstance  made  impassable,  a  turnpike  road,  at  the 
instigation  of  a  publican,  was  made  about  twenty  years 
ago,  so  high  as  to  be  passed  with  safety  in  tlic  gn  atest 
Hoods,  bv  arches  of  brick  being  made  in  several  places 
to  carry  oil' the  water,  constructed  by  .Mr  Smeaton,  at 
the  expence  of  i  2,OOOl.  Near  the  town  there  is  a  bridge 


constructed  for  ihc  same  purpose,  made  mostly  upon  Newark 
dry  land,  consisting  of  nine  arches.  Its  church,  which  () 
is  reckoned  one  of  the  finest  in  the  kingdom,  was  built  Newcastle 
by  Henry  VI.  and  has  a  lofty  spire.  The  population 
in  1 81 1  was  7236. 

NEWBOROUGH,  or  Newburgh,  in  the  Isle  of 
Anglesey,  North  Wales,  distant  from  London  254 
miles,,  though  but  a  small  town,  situated  over  against 
Caernarvon  in  North  Wales,  about  17  miles  south¬ 
west  from  Beaumaris,  is  governed  by  I  a  mayor,  two 
bailiffs  and  a  recorder.  Its  W  elsh  name  is  lihossir,  or 
Rhosvair. 

NEW  BURG,  the  name  of  several  towns  of  Ger¬ 
many,  two  of  which  are  the  chief  towns  of  duchies  of 
the  same  name  j  one  in  Bavaria,  and  the  other  in  the 
Palatinate. 

NEW  BURY,  a  town  In  the  county  of  Berks  In 
England,  16  miles  from  Reading,  and  56  from  Lon¬ 
don,  arose  on  the  decay  of  Spinham-Land.  Notwitli- 
standing  its  name  signifies  Keiv-Borough,  it  is  as  old 
almost  as  the  Conquest.  It  made  so  much  broad 
cloth  formerly',  that  in  tlie  reign  of  Henry  VHI.  here 
flourished  John  W  inscomb,  commonly  called  Jack  c^ 
JJewbury,  one  of  the  greatest  clothiers  that  ever  was 
in  England,  who  kept  ico  looms  in  his  house  ;  and 
in  the  expedition  to  Flowden  Field  against  the  Scots, 
marched  with  100  of  his  own  men,  all  armed  and 
clothed  at  his  own  expence  ;  and  he  built  all  the  west 
part  of  the  church.  Also  AL  Kenric,  the  son  of  a 
clofhier  here,  though  afterwards  a  merchant  in  Lon¬ 
don,  left  4000I.  to  the  town,  as  well  as  75C0I.  to 
Reading,  to  encourage  the  woollen  manufactory.  It 
makes  a  great  quantity  of  shalloons  and  druggets,  but 
not  near  so  much  broad  cloth  now  as  formerly;  yet  It 
is  a  flourishing  town,  -with  spacious  streets,  and  a  large 
maiket  place,  in  which  is  the  guild-hall.  In  the  neigh¬ 
bourhood,  on  the  banks  of  the  Kennet,  there  is  a  stra¬ 
tum  of  petrified  wood  dug  out  for  firing,  where  they  fre¬ 
quently  find  trunks  of  large  oaks  yet  undecayed,  with 
petrified  hazel  nuts,  fir  cones,  &c.  with  the  bones  and 
horns  of  stags,  antelopes,  &c.  tusks  of  boars,  and  heads 
of  beavers.  The  river  Kennet,  which  abounds  with 
excellent  trout,  eels,  and  cray-fish,  runs  through  the 
town.  It  was  made  a  corporation  by  Queen  Elizabeth, 
and  is  governed  bv  a  mayor,  high  steward,  aldermen, 

Sic.  'J'he  population  in  1811  was  489S. 

NEW  CASTLE-//«r/<7’-Z,i//(’,  a  town  in  England, 
in  the  county  of  Stafford,  on  a  branch  of  the  I'rent,  i.s 
15  miles  north  of  Stafford,  33  south  south-east  of  War¬ 
rington,  and  149  from  London  ;  had  a  castle,  now  in 
ruins  ;  and  Is  so  called  from  an  older  castle,  which  for- 
merlv  stood  two  miles  oft,  at  Chesterton-under- Line. 

It  was  incorporated  bv  King  Henry  L  and  again  by 
Queen  Elizabeth  and  ICing  Charles  I  Land  is  governed 
by  a  mayor,  two  justices,  two  bailift's,  and  24  common 
council.  The  population  in  1811  w-as  6175.  I'he 
clothing  trade  flnuri-.hcs  here  ;  but  its  chief  manu¬ 
factory  is  hats,  here  being  an  incorporated  company  of 
felt-makers.  A  great  quantity  of  stone  ware  is  niadc 
near  this  place. 

Newcasti.E  on  Tyne,  the  capital  of  the  county  of 
North'uuberland  in  England,  i  ;  miles  north  of  l)ur- 
ham,  94  north  of  A  ork,  6^  south  bv  east  of  I’cTwick, 

Co  cast  of  Carlisle,  and  271  frem  Londoii,  stands  at  the 
end  cf  the  I’icts  wall,  on  the  north  -idt  of  the  ’I'yiu, 
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N'cwcastle  wliicli  it  has  a  stalely  bridge  into  the  bishopric 
oil  Tyne,  of  Durliam,  in  which  its  suburb  called  Gcitfsidc  is  situ- 
'■““W— — ^  ated  5  for  the  liberties  of  Newcastle  extend  no  farther 
than  the  great  iron  gate  upon  the  bridge,  which  has  the 
arms  of  the  bishop  of  Durham  carved  on  the  east  side 
and  those  of  Newcastle  on  the  west  side.  W.  Long. 
I.  27.  N.  Lat.  55.  5.  It  is  admitted  to  have  been  a 
Koman  station,  though  no  evidence  at  present  appears, 
except  at  Pandon-gate,  whose  superstructure  is  of  dif¬ 
ferent  workmanship  and  model  from  any  others  of  tlie 
town,  the  arches  being  circuiati  The  Carpenter’s 
tower  is  also  of  Roman  original.  In  the  Saxons  time 
it  was  called  Moncaster ^  from  the  monks  here,  who  all 
fled  when  it  was  depopulated  by  the  Danes  j  and  after¬ 
wards  Newcastle,  from  a  castle  built  here  by  William 
the  Conqueror’s  son,  Robert,  in  1080,  to  defend  the 
country  against  the  Scots,  whose  kings  had  this  town  be¬ 
fore  the  Norman  conquest,  and  sometimes  resided  here. 
■ — Several  monasteries  and  houses  were  built  here  soon 
after  the  castle  ;  and  it  was  greatly  enlarged  and  en¬ 
riched  by  a  good  trade  to  the  coasts  of  Germany,  and 
by  the  sale  of  its  coal  to  other  parts  of  England  j  f  or 
which,  and  for  other  liierchandise,  it  is  become  the 
great  emporium  of  the  north  of  England,  it  being  the 
neatest  and  largest  town  in  those  parts,  next  to  York. 
In  the  reign  of  Edward  I.  it  was  burnt  by  the  Scots  j 
but  a  very  rich  burgher,  who  Was  taken  prisoner,  soon 
ransomed  himself  for  a  good  sum  of  money,  and  be¬ 
gan  the  first  fortifications  of  the  place,  which  he  ex¬ 
tended  from  Sa'ndgate  to  Pampedon,  and  thence  to 
the  Austin  friars  gate  ;  which  the  townsmen  finished, 
and  encompassed  with  stout  walls,  which  extended  two 
miles,  wherein  are  seven  gates  and  many  turrets,  with 
several  casemates  bomb-proof.  To  which  two  other 
gates  were  added  in  more  modeiYi  times,  viz.  Bridge- 
gate  and  Sand-gate  ;  the  wall  between  them  was  af¬ 
terwards  removed  to  open  the  quay.  Edward  III. 
granted  the  corporation  the  duties  and  customs  of  the 
town  for  seven  years,  to  enable  them  to  complete  the 
fortification.  It  is  a  borough  at  least  as  ancient  as 
King  Richard  II.  who  granted  that  a  sword  should  be 
carried  before  the  mayor  j  and  King  Henry  VI.  made 
it  a  town  and  county  incorporate  of  itself,  indepen¬ 
dent  of  Northumberland.  Henry  VII,  built  a  mona¬ 
stery  here  for  the  Franciscans.  Besides  which,  it  had 
several  religious  foundations,  several  of  which  structures 
have  been  converted  to  companies  halls  and  private 
residences.  In  the  reign  of  Henry  VIII.  this  place 
is  said  to  have  exceeded  in  the  strength  and  magnlfi- 
cence  of  its  works  all  the  cities  of  England,  and  most 
places  in  Europe.  The  town  is  governed  by  a  mayor, 
12  aldermen,  a  recorder,  sherifl’,  town  clerk,  a  clerk  of 
the  chambers,  two  coroners,  eight  chamberlains,  a 
sword-bearhr,  a  water  bailiff,  and  seven  Serjeants  at 
mace.  Its  situation,  especially  the  most  busy  part  of 
it  towards  the  river,  is  very  uneven,  it  being  built  on 
the  declivity  of  a  steep  hill,  and  the  houses  very  close. 
The  castle  overlooks  the  whole  town.  That  part  built 
by  Robert  was  of  great  strength,  and  square,  and  sur¬ 
rounded  by  two  walls;  the  square  was  62  feet  by  54, 
and  the  walls  1 3  feet  thick,  within  which  was  a  cha- 
pel.  The  outward  fortifications  are  now  defaced,  and 
their  site  ciowded  With  buildings.  The  tower  remains 
entire,  and  situated  on  a  lofty  eminence,  and  its' prin¬ 
cipal  entrance  is  to  the  south.  This  castle  belongs  to 
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the  county,  and  makes  no  part  of  the  liberties. — It  is  New'castle 
now  the  county  prison,  and  in  the  great  hall  the  judges  011  Tyne, 
hold  the  assizes.  Here  Baliol  king  of  Scotland  did  ho-  " 
mage  to  King  Edward  I.  in  1 292  :  as  did  Edward  Baliol 
in  1334  to  King  Edward  III.  Here  is  a  magnificent 
exchange  and  a  customhouse  ;  and  a  very  fine  quay. 

There  is  a  handsome  mansion  house  for  the  mayor,  who 
is  allowed  loocl.  a-year,  for  his  table,  besides  a  coach 
and  barge  The  old  bridge  ivas  carried  away  in  a 
flood,  and  the  present  was  erected  about  1775,  of  nine 
noble  elliptic  arches.  AVith  the  old  bridge  22  houses 
were  thrown  down,  and  six  lives  lost.  It  was  original¬ 
ly  built  of  wood  ;  but  having  been  destroyed  by  fire  in 
I  248,  was  rebuilt  of  stone,  and  consisted  of  1 2  arches, 
three  of  Which  on  the  north  side  were  closed  up,  and 
served  for  cellars ;  this  was  again  rebuilt  about  1450, 
and  was  crowded  with  wooden  buildings  ;  but  near  the 
middle  w'as  a  tower  with  an  iron  gate,  used  as  a  town 
prison.  A  strong  building  crossed  the  bridge,  which 
was  used  as  a  magazine.  On  the  south  front  was  a 
statue  of  King  Charles  II.  The  water  which  destroy¬ 
ed  this  bridge,  on  November  ii.  1771,  was  upwards 
of  12  feet  above  high  water  mark  in  spring  tides. — On 
removing  the  foundations  of  the  piers  of  the  old  bridge 
to  erect  the  present,  by  observations  made,  and  medals 
found,  pari  of  it  is  supposed  to  have  existed  from  the 
time  of  the  Romans.  It  is  computed  that  above  6000 
keelmen  are  employ'cd  here,  who  have  formed  them¬ 
selves  into  a  friendly  society  ;  and  by  their  own  con¬ 
tributions,  built  a  noble  hospital  containing  jO  cham¬ 
bers,  for  such  of  their  fraternity  as  are  poor,  disabled, 
or  past  their  labour ;  and  it  is  supported  by  the  con¬ 
tribution  of  those  that  are  in  health.  The  town  is 
extremely  populous ;  and,  notwithstanding  the  multi¬ 
tude  of  those  employed  in  and  about  (he  coal  pits, 
with  which  the  town  is  in  a  manner  surrounded,  has 
abundance  of  poor  ;  but  it  has  also  many  wealtiiy  in¬ 
habitants,  and  it  is  said  they  pay  above  4000I.  a-year 
to  their  relief.  It  is  observed,  tliat  this  town  has  the 
greatest  public  revenue  in  its  own  right  as  a  corpora¬ 
tion,  of  any  town  in  England,  it  being  computed  at  no 
less  than  8000I.  a-year.  In  1774,  the  receipts  of  the 
corporation  were  20,360!.  9s.  8d. ;  and  their  disburse¬ 
ments  about  19,445!.  The  number  of  Inhabitants  in 
1811  was  27,587,  exclusive  of  a  number  of  seamen  who 
cannot  be  accurately  estimated.  Here  are  four  churches 
or  chapels.  That  of  St  Nicholas  is  the  mother  church, 
a  curious  fabric,  built  cathedral-wise  by  David  king  of 
Scots,  240  feet  long,  75  broad,  and  proportlonably 
high,  with  a  tower  steeple  194  feet  in  height,  of  Go¬ 
thic  architecture  ;  also  St  Andrew’s,  St  John’s,  and 
All  Saints,  lately  rebuilt  on  the  site  of  the  old  struc¬ 
ture,  of  a  circular  form.  Here  are  also  several  meet¬ 
ing  liouses,  and  four  charity  schools  for  300  children  ; 
a  fine  hall  for  the  surgeons,  and  a  large  prison  called 
Newgate ;  also  an  hospital  for  luiratics,  another  for  the 
lying-in  of  married  women,  as  well  as  a  fund  raised 
for  the  relief  of  those  who  are  delivered  at  their  own 
houses.  Here  is  a  well  endowed  and  large  infirmary, 
and  an  assembly  room  that  attracts  attention,  contain¬ 
ing  every  useful  apartment,  and  a  ball  room  93  feet 
by  40  :  The  front  is  ornamented  with  six  Ionic  pillars, 

&c.  In  another  part  of  the  town  is  a  new  theatre. 

Here  is  a  very  neat  set  of  baths.  A  free  grammar 
school  was  granted  by  James  I.  from  an  old  foundation 
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Newcastle  of  St  Mary’s  hospital,  in  the  vestry  room  of  whose 
ou  Tyne,  chapel  is  tlie  election  of  the  officers  of  the  corporation. 

Tlierewere  formerly  several  palaces  in  thiscity,  viz.Pam- 
pedon  hall,  Lumley  place,  Earl’s  Place,  Northumber¬ 
land  house,  Westmoreland  place,  &c.  The  free  ma¬ 
sons  have  lately  erected  an  elegant  hall,  richly  orna¬ 
mented,  to  hold  their  lodge  in,  near  High  friar  chair, 
capable  of  holding  above  4000  of  that  ancient  frater¬ 
nity.  Here  is  an  hospital  for  39  decayed  freemen 
and  their  widows  j  and  another  for  three  clergymen’s 
widows  and  three  merchants  widows.  The  Maidens 
hospital,  built  in  1753,  is  endowed  with  2400I.  for  six 
maiden  women  and  six  poor  men.  Dr  Thomlin,  a  pre¬ 
bendary  of  St  Paul’s,  and  rector  of  Whicham  in  tlie 
bishopric  of  Durham,  gave  a  library  of  above  6000 
valuable  books  to  the  corporation,  and  settled  a  rent 
charge  of  5I.  a-year  for  ever  for  buying  new  ones  j 
and  Sir  Walter  Blanket,  formerly  one  of  its  represen¬ 
tatives  in  parliament,  built  a  neat  repository  for  them, 
and  settled  25I.  a-year  for  ever  on  a  librarian.  The 
upper  or  north  part  of  the  town,  inhabited  by  the  politer 
sort  of  people,  is  much  pleasanter  than  that  part  next 
the  river,  and  has  three  level,  well  built,  and  spacious 
streets.  The  river  all  the  way  up  from  Shields  to 
Newcastle  is  broad,  the  channel  safe,  and  the  tide 
flows  with  a  strong  current  to  the  town,  and  far  be¬ 
yond  it.  In  the  beginning  of  the  civil  wars,  this  town 
was  taken  and  plundered  bv  the  Scotch  fariatics,  who 
here  sold  their  king,  Charles  1.  for  2OO,OO0l.  in  hand, 
and  security  for  as  much  more.  The  glass  works  are 
very  curious,  and  have  more  business  of  the  fine  sort 
than  most  other  places  :  the  duty  on  this  article  drawn 
by  government  is  said  to  amount  to  2OO,O0ol.  annually. 
Besides,  it  has  a  considerable  manufacture  of  broad  and 
narrow  cloths,  and  several  soap  boilerles  j  and  this 
place  is  famous  for  grindstones,  for  which  there  is  such 
a  demand,  that  scarce  a  ship  stirs  without  them  ;  from 
whence  came  the  proverb,  “  That  a  Scotsman  and  a 
Newcastle  grindstone  travel  all  the  world  over.’’  Ships 
•  fit  for  the  coal  trade  are  built  here  to  perfection,  with 
great  strength.  Here  is  ?.  considerable  manufactory  of 
•  hardware  and  wrought  iron,  after  the  manner  of  that  at 

Sheffield. — Its  markets  are  on  Tuesdays  and  Saturdays. 
Its  fairs  in  August,  which  last  nine  days,  and  October 
29th,  which  last  nine  days.  By  an  act  of  Queen  Mary, 
the  price  of  the  carriage  of  goods  hither  from  London 
by  waggons  was  settled  at  2d.  per  lib.  London  alone 
is  said  to  consume  at  least  ':66,887  chaldrons  of  its 
coal  every  year  •,  but  as  for  the.  fish  vended  in  that 
city  by  the  name  of  Neivcufil/e  yulmon^  it  is  more  pro- 
.  pcriy  called  licru'ick  xulnion,  the  fresh  salmon  being 

taken  near  50  miles  farther,  as  far  as  the  'J'weed,  and 
brought  on  the  backs  of  horses  to  Shields,  where  it 
is  cured,  pickled,  and  sppt  on  board  for  London.  It 
is  worth  rememlnTing,  that  at  the  as>izcSi  here  in  1743, 
two  old  men  were  subpoena’d  hither  as  witnesses  from 
a  neighbouring  village,  viz.  one  139  years  ot  ag»‘,  and 
his  son  9^,  both  hearty,  and  having  their  sight  anti 
'  hearing;  and  that  in  1744.  one  .Adam  Turnbull  died 
in  this  town  ageil  1 1 2,  who  had  had  four  wives,  the 
last  of  whom  he  hatl  marric'l  when  he  was  near  ICO 
years  old. 

'file  annual  amount  of  the  revenue  of  customs  at 
this,  port,  which  Mr  Brand  in  his  Hi.story  of  New¬ 


castle  states  at  41, oocl.  is  now  very  considerably  up- Newcastle 
wards  of  70,000!.  ““  Tyne, 

The  coals  carried  out  of  it  annually  (on  an  average  Newcastle. 
from  1785  to  1791)  were  nearly  448,000  Newcastle 
chaldrons;  the  weight  of  wliich  is  1,187,200  tons. 

The  following  are  the  e.xports  of  coals  from  the  Tyrre 
for  the  years  annexed. 


Years. 

Co'.istwiiys. 

Over  sea. 

Plantations. 

1802 

494,488 

41.157 

2844 

1803 

505.137 

42,808 

1516 

1804 

579.929 

48,737 

3852 

1805 

552,827 

47.213 

^2360 

The  number  of  persons  employed  in  the  coal  trade  of 
the  rivers  Tyne  and  M  ear  in  1792  exceeded  64,000. 

The  manufacture  of  earthen  ware  is  greatly  increas¬ 
ed,  and  carried  on  to  great  perfection  in  its  neighbour¬ 
hood,  in  seven  potteries  ;  and  their  produce  exported 
hence  to  foreign  parts,  as  well  as  to  tlie  different  ports 
of  this  kingdom  ;  some  of  which  pdtteries  constantly 
employ  upwards  of  100  persons,  men,  women,  and 
children. 

•New  works  of  considerable  extent  for  the  manufac¬ 
ture  of  iron  have  been  established  ;  as  also  a  very  capi¬ 
tal  manufactory  for  white  lead,  milled  lead,  &c.  In¬ 
dependent  of  red  and  white  lead,  the  quantity  of  lead 
exported  from  the  river  Tyne  during  four  years  was  as 
follows. 


Years. 

Tons. 

(^vvt. 

1802 

8609 

18 

1803 

6364 

6 

1804 

10352 

2 

1805 

9163 

3 

The  trade  with  the  West  India  islands  is  increasing, 
and  may  in  time  become  very  considerable  ;  as  the 
port  has  great  advantages,  in  being  able  to  supply 
on  the  cheapest  terms  many  articles  wanted  in  those 
islands  ;  such  as  coals,  grindstones,  lime,  bricks,  tiles, 
iron  waix'S,  &c. ;  and  is  mmt  advantageously  situated 
for  tlie  re-exportation  of  the  Mest  India  produce  to 
the  ports  on  the  Baltic,  to  Germany,  the  United  Pro¬ 
vinces,  Flanders,  and  part  of  France ;  and  moreover, 
the  risk  of  navigation,  and  the  rate  of  insurance,  not 
being  greater  than  between  those  islands  and  I.iver- 
pool,  and  some  other  ports  on  the  western  coa.st  of  this 
kingdom. 

.The  population  of  Newcastle  in  181  r  was  27,587, 
and  it  is  daily  increasing  in  inliabitants  and  opulence. 
It  has  long  been  noted  for  hospitality  and  good  living. 
Cireat  improvements  have  been  made  in  the  town,  by 
opening  new  streets,  and  paving  the  principal  ones,  in 
the  same  manner  as  in  Louden.  To  tlie  list  of  public 
edifices  of  modern  erection,  and  mentioned  above,  viz. 
the  grand  assembly  rooms,  and  the  elegant  theatre, 
vvhicli  were  built  by  subscription,  and  the  siijn-rb  parish 
church  of  All  Saints,  built  at  a  very  great  expence  by 
the  parishioners,  may  be  added  a  commodious  riding 
house,  built  also  bv  subscription.  ' 

Newc.vsti.K,  a  borough  town  of  Ireland,  in  the 
county  of  Dublin,  and  province  of  Leinster,  which  for¬ 
merly  returned  tvvn  members  to  pailianient,  and  holds 
two  fairs,  961  of  May  ami  8lh  of  OcIoIkt. 

NtvvrcASTLE  is  also  the  name  of  a  handsome  town 

ill 
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Newcastle  in  the  county  of  Limerick  and  province  of  Munster, 
II  on  the  high  road  to  Kerry,  114  miles  from  Dublin. 
New  o-  Here  was  a  religious  house  possessed  by  tlie  knights 
,  .  templars.  It  is  said,  they  used  some  barbarous  customs 

''  which  greatly  disgusted  the  Irish,  who,  watching,  a  fii- 
vourabfe  opportunify,  attacked  a  number  of  the  knights 
riding  out  together  and  put  them  to  death  ;  the  place 
is  still  remembered  where  their  remains  were  interred. 
This  order  %vas  suppressed  in  the  famous  council  of 
Vienna,  22d  of  March  1312.  Newcastle  consists  of  a 
large  square  where  markets  and  fairs  are  held  5  on  the 
northern  side  stands  a  market  house,  w'ith  an  assembly 
room  •,  on  the  south  side  is  the  church,  which  is  the 
neatest  in  the  county:  it  ivas  finished  in  1777  at  the 
sole  expence  of  Lord  Courtenay.  It  stands  close  to 
the  walls  and  fortifications  of  the  knights  templars,  of 
w'hlch  one  of  the  castles  is  fitted  up  for  Lord  Courte¬ 
nay’s  agent. 

Newcastle,  a  town  in  America,  35  miles  below 
Philadelphia,  on  the  west  bank  of  Delaware  river. 
It  was  first  settled  by  the  Swedes  about  the  year  1627, 
and  called  Stockholm.  It  was  afterwards  taken  by  the 
Dutch,  and  called  Ncm  Amsterdam.  When  it  fell  in¬ 
to  the  hands  of  the  English,  it  was  called  by  its  pre¬ 
sent  name.  It  contained  2438  inhabitants  in  1800, 
including  235  slaves,  and  was  formerly  the  seat  of  go¬ 
vernment.  This  is  the  first  town  that  was  settled  on 
Delaware  river. 

Newcastle,  TAukc  of.  See  Cavendish. 

'New  EiigluTid.  See  England,  Neiv. 

New  Forest  of  Hampshire  in  England,  is  a  tract  of 
at  least  40  miles  in  compass,  which  had  many  populous 
towms  and  villages,  and  36  mother  churches,  till  it 
was  destroyed  and  turned  into  a  forest  by  M  illiam  the 
Conqueror.  There  arc  nine  walks  in  it ;  and  to  every 
one  a  keeper,  under  a  lord  warden,  besides  two  ran¬ 
gers,  and  a  bow-bearer.  As  this  large  tract  lay  many 
ages  open  aud  exposed  to  Invasions  from  foreigners. 
King  Henry  VIII.  built  some  castles  in  it :  and  it  has 
now  several  pretty  towns  and  villages.  It  is  situated 
in  that  part  of  Hampshire  which  is  bounded  on  the 
east  by  Southampton  river,  and  on  the  south  by  the 
British  channel.  It  possesses  advantages  of  situation, 
with  respect  to  the  convenience  of  water  carriage  and 
nearness  to  the  dock  yards,  superior  to  every  other 
forest,  having  in  its  neighbourhood  several  ports  and 
places  of  shelter  for  shipping  timber,  among  which 
Lymington  is  at  the  distance  of  only  two  miles,  Bew- 
ley  about  half  a  mile,  and  Bedbrldge  three  or  four 
miles  from  the  forest ;  and  the  navigation  to  Ports¬ 
mouth,  the  most  considerable  dock  yard  in  this  king¬ 
dom,  is  only  about  30  miles  from  the  nearest  of  those 
places.  This  is  the  only  forest  belonging  to  the 
crown  of  which  the  origin  is  known.  Doomsday- 
book  contains  the  most  distinct  account  of  its  alfore- 
station  by  William  the  Conqueror  :  the  contents  of 
every  field,  farm,  or  estate  alTorested,  In  hides,  caru- 
rates,  or  vlrgates,  by  which. the  extent  of  land  was 
then  computed,  together  with  the  names  of  the  hun¬ 
dreds  and  villages,  and  of  the  former  proprietors 
(which  are  for  the  most  part  Saxon),  the  rent  or  yearly 
value  of  each  possession,  and  the  tax  which  had  been 
paid  for  it  to  the  crown  during  the  reign  of  Edward 
the  Confessor,  before  the  Inhabitants  rrere  expelled, 
and  that  part  of  the  country  laid  waste,  are  all  to  be 
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found  in  that  most  curious  and  venerable  record.  New  Fo- 
Wishing  to  discover  the  original  extent  of  the  forest,  rest, 

we  extracted,  for  our  own  information,  ail  that  relates  ^ 
to  it  in  that  ancient  survey.  The  extract  is  far  too 
voluminous  for  insertion.  The  names  of  many  of 
the  places  having  been  changed  since  that  time,  it  is 
difficult  to  ascertain  vvitli  precision  what  were  then  the 
limits  of  the  forest.  The  oldest  jierambulation  we  have 
met  with  is  among  the  Pleas  of  the  Forest,  in  tlie 
eighth  year  of  King  Edward  I.  preserved  in  the 
Chapter-house  at  Westminster.  The  boundaries  there 
described  include  all  the  country  from  Southampton 
river  on  the  east  to  the  Avon  on  the  west,  following 
the  sea  coast  as  far  as  the  southern  boundaiy  between 
those  rivers,  ami  extending  northwards  as  far  as  North 
Chadeford,  or  North  Charford,  on  the  west,  and  to 
Wade  and  Orebrugg,  or  Owerbridge,  on  the  cast ;  and 
the  greatest  part,  if  not  the  whole,  of  that  extensive 
district,  is  mentioned  in  Doomsday  book  to  be  the 
forest  belonging  to  the  crown.  Another  perambula¬ 
tion  was  however  made  in  the  29th  of  the  same  king, 
which  leaves  out  a  great  part  of  the  country  contain¬ 
ed  within  the  former.  This  perambulation,  which  is 
preserved  in  the  Tower  of  London,  confines  the  forest 
to  limits  which,  as  far  as  we  can  trace  them,  appear  to 
have  been  followed  in  thg  22d  year  of  Charles  II. 
when  the  forest  w^as  again  perambulated.  By  the 
Charta  dc  Forestu,  all  lands  not  belonging  to  the  crown 
which  had  been  afiorested  bv  Henry  II.  Eichard  I. 
or  King  John,  were  to  be  dlsatl'orested  j  but  as  no 
provision  was  made  for  the  reduction  of  the  more  an¬ 
cient  allbrestations,  it  is  easy  to  account  ibr  the  great 
diminution  of  this  forest  in  the  reign  of  Edward  1. 
who  was  not  a  prince  likely  to  submit  to  any  encroach¬ 
ment  on  his  rights.  The  perambulation  of  the  2 2d 
of  Charles  II.  is  the  last  which  we  find  on  record  :  it 
contains  the  present  legal  bounds  of  the  forest,  and 
■was  given  to  the  surveyors  as  their  guide,  in  taking  the 
plan  -which  they  Iiave  made  lately  by  direction.  Erom 
that  plan,  with  the  approbation  of  the  lords  commis¬ 
sioners  of  his  majesty’s  treasury,  an  engraving  was  made. 
According  to  the  last-mentioned  perambulation  and  the 
plan,  the  forest  extends  from  Godshill  on  the  nortli- 
west  to  the  sea  on  the  south-east,  about  20  miles  j  and 
from  Hardley  on  the  east  to  Eingwood  on  the  'west, 
about  15  miles  j  and  contains  within  those  limits 
about  92,365  iicres  statute  measure.  The  whole  of 
that  quantity,  however,  is  not  forest  land,  or  now  the 
property  of  the  crown  ;  there  arc  several  manors  and 
other  considerable  freehold  estates  within  the  perambu¬ 
lation,  belonging  to  individuals,  to  the  amount  of  about 
24,797  acres  5  about  625  acres  are  copyhold  or  custo¬ 
mary  lands  belonging  to  his  majesty’s  manor  of  Lynd- 
hurst  ;  about  J004  acres  are  lease  hold  under  the 
crown,  granted  for  certain  terms  of  years,  ami  forming 
part  of  the  demised  land  revenue,  umitr  the  manage-  * 
ment  of  the  surveyor-g«  neral  of  crown  lands  j  about 
901  acres  are  purprestures  or  encroachments  on  the 
forest  •,  about  119^  acres  more  are  enclosed  lands  held 
by  the  master-keepers  and  gronm-keepers,  with  their 
respective  lodges  j  and  the  remainder,  being  about 
63,845  acres,  arc  woods  and  waste  lands  of  the  Ibrest. 

To  perpetuate  the  sjiot  where  Vy illiam  Eufus  was 
killed  by  the  glance  of  an  arrotv  shot  at  .'i  stag,  a  tri¬ 
angular  stone  was  erected  in  I74<:.  '  •.or  .-  111.  vi¬ 

sited 
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Kcw  Fo-  sitc<l  this  Spot  ill  1789.  In  August  1782,  a  curious 
rest  ancient  golden  cross  was  found  here  by  a  labouring 
11  man  digging  turf.  It  weighed  above  an  ounce  of  gold, 

engraving  of  our  Saviour,  anil 
>-  on  the  other,  tile  ladder,  spear,  nails,  and  other  emblems 

of  his  sufferings. 

New  Holland.  See  Hoi.lasd,  New, 

New  York.  See  Yoek,  New. 

Neh'  Zealand.  See  Zealand,  New. 

New  Yaws  Gifts,  presents  made  on  the  first  day 
of  the  new  year.  Nonius  ^larcellus  refers  tiie  origin 
of  this  custom  among  the  Romans  to  Tatius  king  of 
the  Sabines,  who  reigned  at  Rome  conjointly  with 
Romulus,  and  who  having  considered  as  a  good  omen 
a  present  of  some  branches  cut  in  a  wood  consecrated 
to  Strenia,  the  goddess  of  strength,  which  he  received 
on  the  first  day  of  the  new  year,  authorized  this  cu¬ 
stom  afterwards,  and  gave  to  these  presents  the  name 
of  strcncp.  However  this  may  be,  the  Romans  on  tliat 
day  celebrated  a  festival  in  honour  of  Janus,  and  paid 
their  respects  at  the  same  time  to  .Tuno  ;  but  they  did 
not  pass  it  in  idleness,  lest  they  should  become  indo¬ 
lent  during  the  rest  of  the  year.  They  sent  presents 
to  one  another  of  figs,  dates,  honey,  &c.  to  show  their 
friends  that  they  wished  for  a  happy  and  agreeable 
life.  Clients,  that  is  to  say,  those  who  were  under 
the  protection  of  the  great,  carried  presents  of  this 
^  kind  to  their  patrons,  adding  to  them  a  small  piece  of 
silver.  Under  Augustus,  the  senate,  the  knights,  and 
the  people,  presented  such  gifts  to  him,  and  in  his  ab¬ 
sence  deposited  them  In  the  capitol.  Of  the  succeed¬ 
ing  princes  some  adopted  this  custom  and  others  abo¬ 
lished  it }  but  it  always  continued  among  the  people. 
The  early  Christians  condemned  it,  because  it  appeared 
to  be  a  rellck  of  Paganism  and  a  species  of  supersti¬ 
tion  j  but  when  it  began  to  have  no  other  object  than 
that  of  being  a  mark  of  veneration  and  esteem,  the 
church  ceased  to  disapprove  it. 

NEWEL,  in  architecture,  is  the  upright  post 
which  a  pair  of  winding  stairs  turn  about  ;  this  is 
properly  a  cylinder  of  stone,  which  bears  on  the 
ground,  and  is  formed  by  the  end  of  the  steps  of  the 
winding  stairs. 

NEVVTIDLER-sea,  a  lake  in  Hungary,  17  miles 
in  length  and  6  in  breadth. 

NEWFOUNDLAND,  a  large  island  of  North 
America,  belonging  to  Cireat  Ri  italn,  lying  between 
46.  50.  and  51.  30.  N.  liHt.  and  between  53.  30.  and 
58.  2C.  W'.  Long,  from  I.ondon.  J'he  form  is  that  of 
an  irregular  triangle,  the  base  or  south  side  being  80 
leagues  in  extent  ;  the  east  side  is  the  longest  j  and  the 
whole  circumference  about  150  leagues.  It  is  bound¬ 
ed  on  the  north  by  the  straits  of  Relleisle,  which  sepa¬ 
rate  it  from  Labrador  ;  on  the  cast  and  south  it  hath 
the  Atlantic  ocean,  and  on  the  west  the  gulf  of  St 
Lawrence.  The  climate  is  rather  severe  ;  ami  the  soil, 
at  least  on  the  sea  coast,  which  is  all  that  we  know  of 
it,  is  poor  and  barren.  A  few  kitchen  vegetables,  with 
strawberries  and  raspberries,  are  all  its  jiroduce.  The 
<'onntry  within  land  Is  mountainous,  and  abounds  with 
timber;  there  are  several  rivers  which  are  plentifully 
stored  with  various  sorts  offish,  abundance  of  deep  bavs, 
and  many  good  ports.  St  Johb’s  and  Placentia  are  the 
two  principal  settlements,  and  at  each  of  these  there  is 
a  fort ;  the  number  of  people  who  remain  here  in  the 
VoL.  XIV.  Part  H. 
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winter  hath  been  computed  at  4COO.  The  French,  byNewrouad- 
the  treaty  of  Utrecht,  were  permitted  to  fish  from  Cape  land. 
Bonavista  on  the  east  side  round  the  north  of  the  island  * 
to  Point  Rich  on  the  west ;  and  by  the  treaty  of  Paris, 
they  are  allowed  the  isles  of  St  Pierre  and  Miquelon, 
upon  which  they  are  to  dry  their  fish,  but  not  to  erect 
fortifications  of  any  kind.  > 

The  great  importance  of  tills  place  arises  from  its 
fishery,  which  is  in  part  carried  on  by  the  inhabitants 
at  the  several  harbours,  which  are  about  20  in  number, 
who  take  vast  quantities  of  cod  near  the  coast,  which 
they  bring  in  and  cure  at  their  leisure,  in  order  to  have 
it  ready  for  the  ships  when  they  arrive.  But  the  great 
and  extensive  fishery  is  on  the  banks  at  some  distance 
from  the  island.  The  great  bank  lies  20  leagues  from 
the  nearest  point  of  land,  from  the  latitude  41°  to  49°, 
stretching  300  miles  in  length  and  75  in  breadth. — 

To  the  east  of  this  lies  the  False  Bank  ;  the  next  is 
styled  Ve7't,  ov  the  G.'en  Bank,  about  240  miles  long, 
and  120  over;  then  Banquero,  about  the  same  size  ; 
the  shoals  of  Sand  Island,  AVhale  Bank,  and  the  Bank 
of  St  Peter’s,  with  several  others  of  less  note,  all 
abounding  with  fish. 

The  cod  are  caught  only  by  a  hook ;  an  expert 
fisher  will  take  from  1 50  to  300  and  upwards  in  a  day; 
for  the  fish  never  bite  in  the  night :  the  labour  is 
very  great.  The  season  is  from  May  to  October,  in 
the  height  of  which  there  are  from  500  to  700  sail 
upon  the  banks  at  a  time.  The  fish  caught  in  the 
spring  months  are  best;  they  are  cured  in  eery  differ¬ 
ent  ways.  Some  are  styled  white  fsh,  others  mud  fish, 
which  are  stowed  and  salted  in  the  hold,  and  will  not 
keep  long;  but  the  best  and  most  valuable  are  the  dric^ 
cod.  The  quantity  taken  is  prodigious  :  yet  in  some 
seasons  and  in  different  places  varies  considerably,  as 
the  fish  frequently  change  their  stations.  'Y\w  fif ting 
ships,  as  they  are  called,  lie  upon  the  banks,  with  the 
help  of  their  boats  take  and  cure  their  own  fish,  and  as 
soon  as  they  are  full  sail  for  a  market.  The  sack  ships 
proceed  directly  to  the  island,  where  they  purcliasu 
fish  from  the  inhabitants  either  by  barter  of  bills  of  ex¬ 
change.  The  principal  markets  for  cod  arc  Spain, 

Portugal,  Italy,  and  the  M'est  Indies.  The  value  of 
tills  fishery'  is  computed  at  some  hundred  thousand 
pounds  annually  ;  employing,  besides  several  hundred 
ships,  some  thousands  of  seamen,  and  affording  a  main¬ 
tenance  to  a  numher  of  tradesmen  of  different  occupa¬ 
tions,  by  which  many  large  towns  on  the  west  side  of 
England  accumulate  much  wealth,  and  at  the  same  time 
contribute  in  many  respects  to  the  benefit  of  the  publi. . 

Tlie  great  utility  of  this  fishery  was  very  early  seen, 
and  very  vigorously  pursued  ;  for  in  the  beginning  of 
the  reign  of  King  James  I.  wc  had  two  hundred  and 
fifty  sail  employed  therein.  It  is  computed,  that 
three  quintals  of  wet  fish  make  one  quintal  of  dried  cod. 

Besides,  the  livers  of  every  hundred  quintals- make  a 
hogshead  of  oil ;  and  exclusive  of  these  there  arc  mans 
lesser  advantages  that  go  in  diminution  of  the  expcnce. 

The  fishery,  as  we  have  said  above,  produces  dillereut- 
ly  in  different  seasons ;  but  it  is  judged  to  be  a  very 
good  one  when  it  produces  300,020  quintals  offish  and 
3000  barrels  of  oil,  both  equally  saleable  and  valuable 
commodities.  As  every  ship  curries  twelve,  and  each 
of  their  boats  eight  men,  and  as  these  return  home  in 
six  months,  there  cannot  be  a  more  noble  nursirv  for 


seamen, 
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JN'ewfotuid-  seamen.  The  artificers  and  traders  employed  in  build- 
laud.  ing,  victualling,  and  repairing  these  vessels,  are  very’  nu- 
merous  in  the  respective  ports  from  which  they  sail. 
These  circumstances  justify  the  particular  attention  paid 
by  government  to  this  branch  of  the  public  service  j  in 
respect  to  which  that  they  may  be  well  informed,  an  an¬ 
nual  and  very  distinct  account,  by  which  the  whole  is 
seen  at  one  view,  is  delivered  by  the  proper  officer  to 
the  governor  of  Newfoundland,  that  is,  to  the  commo¬ 
dore  of  his  majesty’s  squadron,  Mr  Pennant,  in  the 
appendix  to  his  Arctic  Zoology,  gives  us,  from  what 
appears  to  be  very  good  authority,  the  following  account 
of  this  island. 

“  Within  the  circuit  of  60  miles  of  the  southern 
part,  the  country  is  hilly,  but  not  mountainous.  The 
hills  increase  in  height  as  they  recede  from  the  sea  ; 
their  course  is  irregular,  not  forming  a  chain  of  hills, 
but  rising  and  falling  abruptly.  The  coasts  are  high, 
and  the  shores  most  remarkably  bold.  The  same  may 
be  said  of  almost  every  part  of  this  vast  island.  The 
country  is  much  wooded,  and  the  hills  (such  as  have 
not  flat  tops  to  admit  the  rain  to  stagnate  on  them)  are 
clothed  with  birch,  with  hazel,  spruce,  fir,  and  pine,  all 
small ;  which  is  chiefly  owing  to  the  inhabitants  taking 
off  the  bark  to  cover  the  fish  stages.  This  peninsula  is 
so  indented  by  the  fine  and  deep  bays  of  Placentia,  St 
Mary,  Conception,  and  Trinity,  that  it  may  be  pene¬ 
trated  in  all  parts,  which  is  done  for  the  sake  of  fowling, 
or  the  procuring  of  spars  for  masts,  oars,  &c.  The 
island  is  on  all  sides  pierced  with  deep  bays,  which  pen- 
insulate  it  in  many  places  by  Isthmuses  most  remarkably 
narrow. — The  mountains  on  the  south-west  side,  near 
the  sea,  are  very  high,  and  terminate  in  lofty  headlands  j 
such  are  Chapeau  Rouge,  a  most  remarkably  high  pro¬ 
montory,  Cape  St  Mary’s,  and  Cape  le  Hune.  Such  in 
general  is  the  formation  of  the  Island  j  on  the  north¬ 
east,  most  of  the  hills  in  the  Interior  part  of  the  coun¬ 
try  terminate  pyramidically,  but  form  no  chain.  The 
interior  parts  ot  the  country  consist  chiefly  of  morasses, 
or  dry  barren  hummocks,  or  level  land,  with  fi'cquent 
lakes  or  ponds,  and  in  some  places  covered  with  stunted 
black  spruce.  Tlie  rivers  of  Newfoundland  are  unfit 
for  navigation,  but  they  are  of  use  in  floating  down 
the  wood  with  the  summer  floods.  Still  the  rivers  and 
the  brooks  are  excellent  guides  for  the  hunters  of 
beavers  and  other  animals,  to  penetrate  up  the  country, 
which  as  yet  has  never  been  done  deeper  than  30  miles. 
Near  the  brooks  it  is  that  timber  is  commonly  met 
witli,  but  seldom  above  three  or  four  miles  inland,  and 
in  valleys  5  the  hills  in  the  northern  district  being  na¬ 
ked  and  barren. 

“  In  some  parts  of  Newfoundland  there  is  timber  suf¬ 
ficiently  large  for  the  building  of  merchant  ships  :  the 
hulk  is  made  ol  juniper,  and  the  pine  furnishes  masts 
and  yards ;  but  as  yet  none  has  been  found  large 
enough  for  a  mast  for  a  large  cutter.  The  fishery  is 
divided  into  two  seasons  ;  that  on  tlie  shore,  or  the 
shore  season,  commences  aiioiit  the  2cth  of  April,  and 
■cncis  about  the  loth  of  October  j  the  boats  fish  in  from 
four  to  20  fathoms  of  water.  l.he  most  important,  the 
bank  fishing  season,  begins  the  loth  of  May,  and  con¬ 
tinues  till  the  last  of  September,  and  is  earned  on  in  30 

45  fathoms  deep  of  water.  Ranking  vessels  have 
skilled  from  St  John’s  to  the  bank  as  early  as  the  1  2tli 
af  April.  At  first  they  use  pork  or  birds  for  a  bait  j 


but  as  they  catch  fish,  they  supply  themselves  with  a  shell 
fish  called  clams,  which  is  found  in  the  belly  of  the  cod. 
The  next  bait  is  the  lobster  j  after  that  the  herring  and 
the  launce,  which  last  till  June,  when  the  capelan  comes 
on  the  coast,  and  is  another  bait.  In  August  the  squid 
comes  into  use,  and  finally  the  herring  again.  The 
greatest  number  of  cod  fish  taken  by  a  single  fisherman 
in  the  season  has  been  12,200,  but  the  average  is  7000. 
The  largest  fi^h  which  has  been  taken  was  four  feet 
three  inches  long,  and  weighed  46  pounds.  A  bank¬ 
ing  vessel  of  10, coo  fish  ought  to  be  filled  in  three 
weeks,  and  so  in  proportion  j  an'd  80  quintals  (ii2lb. 
each)  for  a  boat  in  tlic  same  time. 

“  In  1785,  541  English  vessels  fished  on  the  bank,  a 
numlier  exceeding  that  of  tlic  French.  A  heap  of 
dried  fish,  20  feet  long  and  ten  wide,  and  lour  deep, 
contains  300  quintals.  Sneit  a  licap  settles,  in  the 
course  of  48  hours  after  it  is  made,  about  ^V.  An  ex¬ 
traordinary  splitter  will  split  five  quintals  of  fish  in  an 
hour.  The  average  in  that  time  is  two.  There  is  no 
fishing  during  winter,  on  account  of  tlie  inclemency 
of  the  season.  It  Is  supposed  that  the  fish  in  a  great 
measure  quit  the  banks  before  that  time,  as  in  general 
they  are  very  scarce  when  the  fishing  vessels  go  upon 
the  banks  early  in  the  spring. 

“  There  are  a  few  small  towns  on  tlie  coasts,  which 
have  gardens  sown  with  English  pulse  ;  but  many  of 
the  inhabitants  quit  tiie  country  in  winter. 

“  An  admiral  or  some  sea  officer  is  generally  gover¬ 
nor  of  Newfoundland.” 


Newfound¬ 

land 

II 

N  ewross. 


NEMMARKET  ,  in  Cambrldgesliire,  13  miles  from 
Cambridge,  13  from  St  Edmnndsbury,  and  60  from 
London,  is  a  town  with  one  long  street,  the  noi’th  side 
in  Sull’olk,  the  south  side  in  Cambridgeshire.  It  is  a 
healthy  place,  and  a  great  thoroiiglifarc  in  the  road  from 
London  to  Norfolk  ;  but  stands  mostly  by  the  liorse 
races  every  year  in  Ap;  il  and  October,  licre  being  tlie 
finest  course  in  E.ngland  j  on  wliicli  there  is  a  liouse  for 
the  king  when  he  comes  to  the  races,  which  was  Iniilt 
by  Charles  1 1.  The  king  gives  a  plate  or  two  every 
year,  besides  those  given  by  the  nobility  j  and  wagers 
are  laid  upon  the  horses,  which  are  seldom  under  jool. 
and  often  above  locol.  Here  are  two  coH’cchouses,  at 
which,  every  night  and  morning  during  the  races,  there 
is  gaming,  as  there  is  also  at  tlie  houses  of  the  nobility 
and  gentry.  Here  are  also  cock  matches.  Here  is  a 
little  chapel,  which  is  a  chapel  of  ease  to  the  mollier 
churcli  at  Ditton  5  and  anotlier  in  the  Suffolk  side, 
which  is  parochial.  The  town  was  burnt  in  1683,  but 
soon  rebuilt  j  and  in  1811  contained  1917  inliabitanls. 

NLM'ROSS,  a.  borough  town  in  the  county  of 
M  exford,  and  province  of  Leinster  in  Ireland,  67  miles 
from  Dublin.  Tins  town  was  formerly  walled,  and 
some  of  tlie  gates  still  remain,  it  lies  on  the  river 
Barrow,  which  is  here  very  deep,  and  ships  of  burden 
can  come  up  to  the  quay  even  when  the  tide  is  out. 
The  church  is  large,  hut  the  customhouse  and  quay 
are  both  small,  and  sometimes  oveifloodcd  many  feet, 
It  is  one  ot  tlie  staple  ports  for  exporting  wool,  vet 
its  trade  is  but  inconsiderable  5  beef  and  huttir  arc  the 
principal  articles  exported.  Here  is  a  barrack  for  a 
troop  of  horse,  and  a  good  ferry  into  the  county  of 
Kilkenny.  Near  this  town  is  a  charter  school.  It 
is  also  a  post  town,  and  gives  title  of  tai  l  to  the  fami¬ 
ly  of  Core.  It  was  formeily  fortified,  and  adorned 

with. 
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witli  many  religious  liouses,  among  wliicli  was  a  Crouch¬ 
ed  i'riaiy,  built  on  tlic  summit  of  a  hill  in  the  town  ; 
but  one  of  the  friars  having  killed  a  principal  inhabi¬ 
tant,  the  whole  body  of  the  people  arose,  put  the  friars 
,to  death,  and  totally  destroyed  the  friary  j  on  the  site 
of  which  the  monastery  of  St  Saviour,  for  conventual 
Franciscans,  was  afterwards  erected  by  Sir  John  Deve- 
reux  •,  and  the  east  end  of  this  last  building  is  now  the 
parish  chnrch.  A  friary  for  Eremites,  following  the 
rule  of  St  Augustine,  was  also  founded  here  in  the  reign 
of  Edward  111. 

NEWSPAPERS,  periodical  publications,  daily, 
weekly,  &c.  for  the  purpose  of  communicating  to  the 
world  every'  thing  of  importance,  whether  political  or 
literary,  &.c.  whicli  is  going  on.  They  have  tended 
much  to  the  dissemination  of  learning,  and  have  served 
manv  other  valuable  purposes  ;  and  while  they  are  car¬ 
ried  on  with  candour,  impartiality,  and  ability,  they  are 
uiKjuestionably  a  great  national  benefit.  When  this, 
however,  is  not  the  case,  and  it  often  happens,  they  dis¬ 
grace  their  authors,  and  arc  highly  Injurious  to  the  pub¬ 
lic.  They  were  first  published  in  England,  August  22. 
1642.  Journal  de  Sfavans,  a  French  paper,  was  first 
published  in  1665,  though  one  was  printed  in  England, 
under  the  title  of  the  Public  Intelligencer,  by  Sir  Ro¬ 
ger  L’Estrange,  1663,  which  he  dropped,  on  the  pub¬ 
lication  of  the  first  London  Gazette.  Newspapers  and 
pamphlets  were  prohibited  by  royal  proclamation  1680. 
Though  at  the  Revolution  pi'ohlbitions  of  this  kind 
were  done  away,  and  the  press  set  at  liberty',  yet  news¬ 
papers  were  afterwards  made  objects  of  taxation,  and 
for  this  purpose  were  first  stamped  in  1713.  The  number 
of  them,  however,  gradually  increased  ;  and  there  were 
printed  in  the  whole  kingdom  during  the  years  1775, 
12,680,0005  1776,12,830,0005.1777,  13,150,6425 
1778,  13,240,0595  1779,  14,106,8425  J780, 

14,217,3715  1781,  14,397,6205  1782,  15,272,519. 
They  are  now  still  more  numerous.  The  average  num¬ 
ber  of  newspapers  printed  in  England  at  the  close  of 
the  reign  of  George  Jf.  was  9,464,790..  The  number 
in  1790,  was  14,035,6395  in  1792,  it  was  15,005,760. 
Chalmers'  Life  of  Riuldiinan,  p.  442. 

NEW  Stylk,  first  used  in  England  in  1753,  was 
introduced  into  the  western  world  by  Rope  Gregory 
XIII.  See  Chronology,  N“  24. 

NEWT,  or  Err,  the  common  lizard.  See  Lacer- 
TA,  Erfetology  Indea\ 

NE'VTON,  Sir  Is.vac,  one  of  the  greatest  philo¬ 
sophers  and  mathematicians  the  world  has  ever  produ¬ 
ced,  was  the  only  child  of  Mr  John  Newton  of  C  oles- 
worth,  not  far  from  Grantham  in  I>incolnshirc,  who  had 
an  cstaic  of  about  120I.  per  annum,  which  he  kept  in 
his  own  hands.  He  was  born  at  that  place  on  Christ¬ 
mas  day  1642.  His  father  dying  when  he  was  young, 
ids  mutlier’s  brother,  a  clergyman  of  the  name  oi'Ji/s- 
eou^lt,  nr  .l.skeie,  who  lived  near  her,  and  directed  all 
lier  all’airs  after  the  death  of  Mr  Newton,  put  her  son 
to  school  at  Cirantham.  M  lien  he  had  finished  his 
->chool  learning,  his  mother  took  him  home,  intend¬ 
ing,  as  she  had  no  other  child,  to  have  the  pleasure  of 
his  company  5  and  that  he,  as  his  father  had  done, 
should  oeciipv  his  own  estate.  Rut  his  uncle  happen¬ 
ing  to  find  Idm  in  a  hav  lolt  at  Cirantliam  working  ,a 
matlirmatieal  problem,  and  having  otlierwi'C  ohseived 
the  boy's  ndnd  to  be  unconimonly  bent  upon  Icnining, 


he  prevailed  upon  her  to  part  with  him  5  and  she  sent 
him  to  Trinity  College  in  Cambridge^  where  her  brother, 
having  himself  been  a  member  of  it,  had  still  many 
friends.  Isaac  was  soon  taken  notice  of  by  Dr  Isaac 
Rarrow  5  who,  observing  his  bright  genius,  contract!  d 
a  great  friendship  for  him.  M.  de  Fontenclle  tells  us, 
“  That  in  learning  mathematics  he  did  not  study  Eu¬ 
clid,  who  seemed  to  him  tot)  plain  and  simple,  and  un¬ 
worthy  of  taking  up  his  time.  He  understood  him  al¬ 
most  before  he  read  him  5  and  a  cast  of  his  eye  upon  the 
contents  of  his  theorems  was  sufficient  to  make  him  ma¬ 
ster  of  tliem.  He  advanced  at  onee  to  the  geometry  of 
Des  Cartes,  Kepler’s  Optics,  &c.  It  is  certain  tliat 
he  had  made  his  great  discoveries  in  geometry,  and  laid 
the  foundation  of  his  two  famous  works,  tlie  Pi  incipia 
and  Optics,  by  the  time  lie  was  24  years  of  age.” 

In  1664,  he  took  the  degree  of  bachelor  of  arls'5  and 
in  1668  that  of  master,  being  elected  the  year  before, 
fellow  of  his  college.  He  had  before  this  time  disco¬ 
vered  the  method  of  fluxions  5  and  in  1669  he  was 
chosen  professor  of  mathematics  in  the  unl\erslty  of 
Cambridge,  upon  the  resignation  of  Mr  Barrow.  The 
same  year,  and  the  two  following,  he  read  a  course  of 
optical  lectures  in  Latin,  in  the  public  schools  of  the 
university  5  an  English  translation  of  which  was  print¬ 
ed  at  London  in  1728,  in  8vo,  as  was  the. Latin  ori¬ 
ginal  the  next  year  in  4  to.  From  the  year  1671  to 
1679,  he  held  a  correspondence  by  letters  with  i\li 
Henry  Oldenburg  secretary  of  the  Royal  Society,  and 
Mr  John  Collins  fellow  of  that  society  5  which  letters 
contain  a  variety  of  curious  observations. 

Concerning  the  origin  of  his  discoveries,  w  e  ar  c  told 
that  as  he  sat  alone  in  a  garden,  the  falling  of  some 
ajiples  from  a  tree  led  him  into  a  speculation  on  the 
power  of  gravity  5  that  as  this  power  is  not  diminished 
at  the  remotest  distance  from  the  centre  of  the  earth  to 
which  we  can  rise,  it  appeared  to  him  reasonable  to 
conclude,  that  it  must  extend  much  farther  than  was 
usually  thought  5  and  pursuing  this  speculation,  bv 
comparing  the  periods  of  the  sevei'al  planets  w  ith  their 
distances  from  the  sun,  he  found,  that  if  anv  power 
like  gravity  held  them  in  their  courses,  its  strength 
must  decrease  in  the  du])licatc  proportion  of  tiie  in¬ 
crease  of  distance.  'I'his  inquiry  was  dropped  5  but  re¬ 
sumed  again,  and  gave  rise  to  his  writing  the  treatise 
which  he  published  in  1687,  under  tlie  name  oi  Ma¬ 
thematical  Principles  of  yiatural  Philosophy  ;  a  work 
looked  upon  as  the  production  of  a  celestial  Intelligence 
rather  than  of  a  man.  Tlie  very  same  year  in  which 
this  great  work  was  published,  the  university  of  Cam¬ 
bridge  was  attacked  by  King  James  11.  when  Mr  New¬ 
ton  was  one  of  its  most  z-calons  defenders,  and  was  ac¬ 
cordingly  nominated  one  of  the  delegates  of  that  uni 
vei-slty  to  the  high-commission  couit  5  and  the  next 
year  he  was  chosen  one  of  their  members  for  the  con¬ 
vention  |)arlianunt,  in  which  he  sat  till  it  was  dis.-olved. 
In  1696,  Mr  Alontaguo,  then  chancellor  of  the  exclic 
quer,  and  afterwards  carl  of  H,alifa\,  obtained  for  him 
of  the  king  the  office  of  warden  of  the  mint  5  in  which 
employment  he  was  of  signal  service,  when  the  moiu  s 
was  callcal  in  to  be  recoined.  'J'hrec  years  afti  r,  he 
W’as  a))pointcd  master  of  the  mint  5  a  place  of  ven  con¬ 
siderable  jirofit,  which  he  hchl  till  his  death.  In  1699, 
he  was  ehctid  one  ol  the  members  of  the  Ro\al  Aca¬ 
demy  of  ^ci'  iiees  at  I’.iris.  In  17.1,  lie  was  a  .second 
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Newton  time  chosen  memher  of  parliament  for  the  unh'ersity  of 
Cambridge.  In  1704,  he  published  his  Optics  ;  which 
,  is  a  piece  of  pliilosophy  so  new,  that  the  science  may  be 
>  considered  as  entirely  indebted  to  our  author.  101705, 

he  was  knighted  by  Queen  Anne.  In  1707,  he  pub¬ 
lished  \ns  Arithmetica  Universalis.  In  his  Atia- 

hjsis  per  (^iiantiiatum  Series^  Fluxioncs  et  F) ifferentias, 
&c.  was  published  by  William  Jones,  Esq.  In  1712, 
several  letters  of  his  were  published  in  the  Conimercium 
Epistolicum.  In  the  reign  of  Geo+ge  I.  he  was  bet¬ 
ter  known  at  court  than  before.  The  princess  of 
Wales,  afterwards  queen  consort  of  England,  used 
frequently  to  propose  questions  to  him,  and  to  declare 
that  she  .thought  herself  happy  to  live  at  the  same  time 
with  him,  and  have  the  pleasure  and  advantages  of  his 
conversation.  He  had  written  a  treatise  of  ancient 
chronology,  which  he  did  not  think  of  publishing  j  but 
the  princess  desired  an  abstract,  which  she  would  never 
part  with.  'However,  a  copy  of  it  stole  abroad,  and 
was  carried  into  France,  where  it  was  translated  and 
printed,  with  some  observations,  which  were  afterwards 
answered  by  Sir  Isaac.  But,  in  1728,  the  Chronology 
itself  was  published  at  London  in  quarto  •,  and  was  at¬ 
tacked  by  several  persons,  and  as  zealously  defended  by 
Sir  Isaac’s  friends.  The  main  design  of  it  was  to  find 
out,  fiom  some  tracts  of  the  most  ancient  Greek  astro¬ 
nomy,  what  was  the  position  of  the  colures  with  respect 
to  the  fixed  stars,  in  the  time  of  Chiron  the  centaur. 
As  it  is  now  known  that  these  stars  have  a  motion  in 
longitude  of  one  degree  in  72  years,  if  it  be  once  known 
through  what  fixed  stars  the  colure  passed  in  Chiron’s 
time,  by  taking  the  distance  of  these  stars  from  those 
through  which  it  now  passes,  rve  might  determine  what 
number  of  years  lias  elapsed  since  Chiron’s  time.  As 
Chiron  was  one  of  the  Argonauts,  this  would  fix  the 
time  of  that  famous  expedition,  and  consequently  that 
of  the  Trojan  war  5  the  two  great  events  upon  which 
all  ancient  chronology  depends.  Sir  Isaac  places  them 
500  years  nearer  the  birth  of  Christ  than  other  chro- 
nologers  have  done. 

J  his  great  man  had  all  along  enjoyed  a  settled  and 
equal  state  of  health  to  the  age  of  80,  when  he  began 
to  be  afflicted  with  an  incontinence  of  urine.  However, 
for  the  five  following  years,  he  had  great  intervals  of 
ease,  which  he  procured  by  the  observance  of  a  strict 
regimen.  It  was  then  believed  that  he  certainly  had 
the  stone  5  and  when  the  paroxysms  were  so  violent, 
that  large  drops  of  sweat  ran  down  his  face,  hemever 
uttered  the  least  complaint,  or  expressed  the  smallest  de¬ 
gree  of  impatience  ;  but,  as  soon  as  Tie  had  a  moment’s 
ease,  would  smile  and  talk  with  his  usual  cheerfulness. 
Till  then  he  always  read  and  wrote  several  hours  in  a 
day.  He  had  the  perfect  use  of  all  his  senses  and  un- 
derstatiding  till  the  day  before  he  died,  which  was  on 
the  20th  of  March  1726-7,  in  the  85th  year  of  his  age. 
He  lay  in  state  in  the  Jerusalem  chamber  at  Westmin¬ 
ster,  and  on  the  28th  of  March  his  body  was  conveyed 
into  Westminster  abbey  j  the  pall  being  supported  by 
the  lord  chancellor,  the  dukes  of  Montrose  and  Rox¬ 
burgh,  and  the  earls  of  Pembroke,  Sussex,  and  Mac¬ 
clesfield.  The  bishop  of  Rochester  read  the  funeral 
service,  being  attended  by  all  the  clergy  of  the  church, 
riie  corpse  was  interred  just  at  the  entrance  Into  the 
choii,  where  a  noble  monument  is  erected  to  his  memory. 

Sir  Isaac  was  of  a  middling  stature,  and  in  the  latter 


part  of  his  life  somewhat  inclined  to  be  fat.  His  coun-  Newton, 
tenance  was  pleasing,  and  at  the  same  time  venerable. 

He  never  made  use  of  spectacles,  and  lost  but  one  tooth 
during  his  whole  life. 

His  temper  is  said  to  have  been  so  equal  and  mild, 
that  no  accident  could  disturb  it.  Of  this  the  follow¬ 
ing  remarkable  instance  is  related.  Sir  Isaac  had  a 
favourite  little  dog,  which  he  called  ^Diamond ;  and 
being  one  day  called  out  of  his  study  into  the  next 
room.  Diamond  was  left  behind.  M  hen  Sir  Isaac  re¬ 
turned,  having  been  absent. but  a  few  minutes,  he  had 
the  mortification  to  find,  that  Diamond  having  thrown 
down  a  lighted  candle  among  some  papers,  the  nearly 
finished  labour  of  many  years  was  in  flames,  and  almost 
consumed  to  ashes.  This  loss,  as  Sir  Isaac  was  then 
very  far  advanced  In  years,  was  irretrievable  j  yet  with¬ 
out  once  striking  the  dog,  he  only  rebuked  him  with 
this  exclamation,  “  Oh  !  Diamond  !  Diamond  !  thou 
little  knowest  the  mischief  thou  hast  done  !” 

He  was  a  great  lover  of  peace,  and  would  rather 
have  chosen  to  remain  in  obscurity  than  to  have  the 
calm  of  life  ruffled  by  those  storms  and  disjmtcs  which 
genius  and  learning  always  draw  upon  those  that  are 
peculiarly  eminent  for  them.  In  contemplating  his  ge¬ 
nius  it  presently  becomes  a  doubt,  which  of  these  en¬ 
dowments  had  the  greatest  share,  sagacity,  penetration, 
strength  or  diligence  :  and  after  all,  the  mark  that 
seems  most  to  distinguish  it  is,  that  he  himself  made 
the  justest  estimation  of  it,  declaring,  that,  if  he  had 
done  the  world  any  service,  it  was  due  to  nothing  but 
industry  and  patient  thought  5  that  he  kept  the  sub¬ 
ject  under  consideration  constantiv  before  him.  and 
waited  till  the  first  dawning  opened  gradually,  by 
little  and  little,  into  a  full  and  clear  light.  It  is  said, 
that  when  he  had  any  mathematical  problems  or  so¬ 
lutions  in  his  mind,  he  would  never  quit  the  subject 
on  any  account.  Dinner  has  been  often  three  hours 
ready  for  him  before  he  could  be  brought  to  table  ;  and 
his  man  often  said,  rvlien  he  has  been  getting  up  in  a 
morning,  he  has  sometimes  begun  to  dress,  and  with 
one  leg  in  his  breeches  sat  down  again  on  the  bed, 

W’here  he  has  remained  for  hours  before  he  got  his 
clothes  on.  From  his  love  of  peace,  no  doubt,  arose 
that  unusual  kind  of  horror  which  he  had  for  all  dis¬ 
putes  5  a  steady  unbroken  attention,  free  from  those 
frequent  recoilings  inseparably  incident  to  others,  was 
his  peculiar  felicity  j  he  knew  it,  and  he  knew  the  va¬ 
lue  of  it.  No  w'onder  then  that  controversy  was  look¬ 
ed  on  as  his  bane.  When  some  objections,  hastily  made 
to  his  discoveries  concerning  light  and  colours,  induced 
him  to  lay  aside  the  design  he  had  of  publishing 
his  optic  lectures,  we  find  him  reflecting  on  that  dis¬ 
pute,  into  which  he  Avas  unavoidably  draAvn  thereby,  in 
these  terms  ;  “  I  blamed  my  own  imprudence  for  part¬ 
ing  Avith  so  real  a  blessing  as  my  quiet,  to  run  after  a 
shadoAV.”  It  is  true  this  shadow  (as  Mr  Fontenclle 
observes)  did  not  escape  him  afterwards,  nor  did  it  cost 
him  that  quiet  Avhich  he'  so  much  valued,  but  proved 
as  much  a  real  happiness  to  him  as  his  quiet  itself;  yet 
this  was  a  happiness  of  his  own  making  :  he  took  a 
resolution,  from  these  disputes,  not  to  publish  any  more 
about  that  theory  till  he  had  jmt  it  above  the  reach  ' 
ol  controversy,  by  the  exactest  experiments  and  the 
strictest  demonstrations  ;  and  accordingly  it  has  never 
been  called  in  question  since.  In  the  same  temper,  af¬ 
ter 
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Newton,  ^er  lie  liad  sent  the  nianusciljit  of  liis  Principia  to  the 
- — y— Iloyal  Society,  with  his  consent  to  the  printing  of  it 
hy  tlicni,  upon  iSIr  Hook’s  injuriously  insisting  that 
liiinself  had  demonstrated  Kepler’s  problem  belore  our 
author,  he  determined,  rather  tlian  be  involved  again 
in  a  controversy,  to  suppress  the  third  book,  and  was 
very  hardly  prevailed  upon  to  alter  that  resolution.  It 
is  true,  the  public  was  thereby  a  gainer  j  that  book, 
which  is  indeed  no  more  than  a  corollary  of  some  pro¬ 
positions  in  the  first,  being  originally  drawn  up  in  the 
jiopular  wav,  Avlth  the  design  to  publish  it  in  that  form  j 
whereas  he  was  now  convinced  that  it  would  be  best 
not  to  let  it  go  abroad  without  a  strict  demonstration. 

After  all, "notwithstanding  his  anxious  care  to  avoid 
every  occasion  of  breaking  his  intense  application  to 
study,  he  was  at  a  great  distance  from  being  steeped  in 
philosophy :  on  the  contrary,  he  could  lay  aside  his 
thoughts,  though  engaged  in  the  most  intricate  resear¬ 
ches,  when  his  other  affairs  required  his  attendance  j 
and  as  soon  as  he  had  leisure,  resume  the  subject  at  the 
jioint  where  he  had  left  ofl.  U  his  he  seems  to  have 
done  not  so  much  by  any  extraordinary  strength  of 
memory,  as  by  the  force  of  his  inventive  faculty,  to 
which  every  thing  opened  itself  again  with  ease,  if  no¬ 
thing  intervened  to  rufHe  him.  The  readiness  ol  his 
invention  made  him  not  think  of  putting  his  memory 
much  to  trial :  but  this  was  the  offspring  of  a  vi¬ 
gorous  intenseness  of  thought,  out  of  which  he  was  but 
a  common  man.  He  spent  therefore,  the  prime  of  his 
age  in  those  abstruse  researches,  when  his  situation  in 
a  college  gave  him  leisure,  and  even  while  study  was  his 
proper  profc.sslon.  But  as  soon  as  he  was  removed  to 
the  mint,  he  applied  hiniiclt  chiefly  to  the  business  oi 
that  office  •,  and  so  far  quitted  mathematics  and  phllo- 
sophy,  as  not  to  engage  in  any  pursuits  of  cither  kind 
afterwards. 

The  amiable  quality  of  modesty  is  represented  as 
standing  foremost  in  the  character  of  this  great  man’s 
mind  and  manners.  It  was  in  reality  greater  than  can 
be  easily  imagined,  or  will  be  readily  believed  j  yet  it 
always  continued  so  without  any  alteration,  yhougli 
the  whole  world,  says  Fontenelle,  conspired  against  it  •, 
and  let  us  add,  though  he  %va3  thereby  robbed  of  his 
invention  of  fluxions.  Nicholas  Mercator  publishing 
his  Logat  it/nmU'chnia  in  1668,  where  he  gave  the  qua¬ 
drature  of  the  hyperbola  by  an  infinite  series,  which  was 
the  first  appearance  in  the  learned  world  ot  a  series  of 
this  sort  drawn  from  the  particular  nature  of  the  curve, 
and  that  in  a  manner  very  new  and  abstracted  j  Dr  Bar- 
row,  then  at  Cambridge,  where  Mr  Newton,  at  that  time 
about  26  years  of  age,  resided,  recollected  that  he  had 
met  with  the  same  thing  in  the  writings  of  that  young 
gentleman  ;  and  there  not  confined  to  the  hyperbola 
only,  but  e-xtciuled,  by  general  forms,  to  all  sorts  of 
curves,  even  such  as  are  mechanical  *,  to  their  quadra- 
ture-s  their  rectifications,  and  their  centres  of  gravity  5 
to  the  sjllds  formed  by  llii'ir  rotations,  and  to  the  su¬ 
perficies  of  those  solids  •,  so  that,  when  their  determi¬ 
nations  were  possible,  the  series  stopped  at  a  certain 
point,  or  at  least  their  sums  were  given  by  stated  rules; 
and,  if  the  absolute  determinations  were  impossible, 
they  could  yet  be  infinitely  approximated  ;  which  is 
the  happiest  and  most  refined  method,  says  Mr  I'onte- 
nclle,  of  supplying  the  defects  of  human  knowledge 
that  man's  imagination  couhl  possibly  invent,  lo  be 


master  of  so  fruitful  and  general  a  theory  was  a  mine  of  Newton, 
gold  to  a  geometrician ;  but  it  was  a  greater  glory  to  v— . 
have  been  the  discoverer  of  so  surprising  and  ingenious 
a  system.  So  that  Mr  Newton  finding,  by  Merca¬ 
tor’s  book,  that  he  was  in  the  way  to  it,  and  that 
others  might  follow  in  his  track,  should  naturally  have 
been  forward  to  open  his  treasures,  and  secure  the  pro¬ 
perty,  which  consisted  in  making  the  discovery  ;  but 
he  contented  himself  with  his  treasure  which  he  had 
found,  without  regarding  the  glory.  AVhat  an  idea 
does  it  give  us  of  his  unparalleled  modesty,  when  we 
see  him  declaring,  that  he  thought  Mercator  had  en¬ 
tirely  discovered  his  secret,  or  that  others  would,  be¬ 
fore  he  was  of  a  proper  age  for  writing  ?  His  MS.  up¬ 
on  infinite  series  ivas  communicated  to  none  but  Mr 
John  Collins  and  the  lord  Brounker ;  and  even  that 
had  not  been  complied  with,  but  for  Dr  Barrow,  who 
would  not  sufl’er  him  to  indulge  his  modesty  so  much 
as  he  desired. 

It  is  further  observed,  concerning  this  part  of  his 
character,  that  he  never  talked  either  of  himself  or 
others,  nor  ever  behaved  in  such  a  manner  as  to  give 
the  most  malicious  censurers  the  least  occasion  even  to 
suspect  him  of  vanity.  He  was  candid  and  affable,  and 
always  put  himself  upon  a  level  with  his  company.  |,He 
never  thought  either  his  merit  or  his  reputation  suffi¬ 
cient  to  excuse  him  from  any  of  the  common  offices  of 
social  life  ;  no  singularities,  either  natural  or  affected, 
distinguished  him  from  other  men.  Though  lie  was 
firmly  attached  to  the  church  of  England,  he  was 
averse  to  the  persecution  of  the  non-conformists.  He 
judged  of  men  by  their  manners  j  and  the  true  schis¬ 
matics,  in  his  opinion,  were  the  vicious  and  the  wicked. 

Not  that  he  confined  his  principles  to  natural  religion, 
for  he  was  thoroughly  persuaded  of  the  truth  of  reve¬ 
lation^  and  amidst  the  great  variety  of  books  which  he 
liad  constantly  before  him,  that  which  he  studied  with 
the  greatest  application  was  the  Bible :  and  he  under¬ 
stood  the  nature  and  force  of  moral  certainty  as  well 
as  he  did  that  of  a  strict  demonstration. 

Sir  Isaac  did  not  neglect  the  opportunities  of  doing 
good,  when  the  revenues  of  his  patrimony,  and  a  pro¬ 
fitable  employment,  improved  by  a  prudent  economy, 
put  it  in  his  power.  M’e  have  two  remarkable  in-tances 
of  his  bounty  and  generosity  ;  one  to  Mr  M‘Laurin, 
professor  of  mathematics  at  Edinburgh,  to  whom  he 
offered  20I.  per  annum,  and  the  other  to  his  niece  Bar¬ 
ton,  on  whom  he  settled  an  annuity  of  lool.  M'hen 
decency  upon  any  occasion  required  expence  and  show, 
he  was  magnificent  without  grudging  it,  and  with  a 
very  good  grace  j  at  all  other  times,  that  pomp  which 
seems  great  to  low  minds  only,  was  utterly  retrenched, 
and  the  expence  reserved  for  better  uses,  lie  never 
married,  and  perhaps  he  never  had  leisure  to  think  of 
it.  Being  immersed  in  profound  studies  during  the 
prime  of  his  age,  and  afterwards  engaged  in  an  employ¬ 
ment  of  great  importance,  and  even  quite  taken  up  with 
the  company  which  his  merit  drew  to  him,  he  was  not 
sensible  of  any  vacancy  in  lile,  or  ot  the  want  of  a  com¬ 
panion  at  home.  He  left  32,0001.  at  his  death;  but 
made  no  will,  which  Mr  Fontenelle  tells  us  was  because 
he  thought  a  legacy  was  no  gift.  As  to  his  works, 
besides  what  were  published  in  liis  lifetime,  there  were 
found  after  his  dcatli,  among  his  papers,  several  discour¬ 
ses  upon  subjects  of  antiquity,  historv,"  divinity,  chemi¬ 
stry. 


NEW  [  782  ,1  NEW 


Nen’iou,  and  mathematics,  several  of  wljicli  ^verc  published 

Xewtoni  m  at  diflcrent  times. 

riiilosopiiy  ISEJVTONJANPhilosopIiii,  the  doctrine  of  the  universe, 
^  ^  and  particularly  of  the  heavenly  bodies,  their  laws,  af¬ 

fections,  &c.  as  delivered  by  Sir  Isaac  Newton. 
Diflerent  term  Neivtoniaii  Philosophy  is  applied  very  dif- 

opinions  ferentlv ;  whence  divers  confused  notions  relating 
concerning  thereto.  Some  autiiors  under  this  philosophy  include 
this  pliilo-  jjjg  corpu-scular  philosophy,  considered  as  it  now 
^  ■"  stands  corrected  and  reformed  by  the  discoveries  and 
improvements  made  in  several  parts  thereof  by  Sir 
Isaac  Newton.  In  which  sense  it  is  that  Gravesande 
calls  his  elements  of  physics,  adP hilosophiam 

Newtonianam.  And  in  this  sense  the  Newtonian  is  the 
same  wdth  the  new  philosophy  ;  and  stands  contradistin¬ 
guished  from  the  Cartesian,  the  Peripatetic,  and  the 
ancient  Corpuscular. 

Others,  by  l^ewtonian philosophy ,  mean  the  method 
or  order  which  Sir  Isaac  Newton  observes  in  philoso¬ 
phizing  5  viz.  the  reasoning  and  drawing  of  conclu¬ 
sions  directly  from  phenomena,  exclusive  of  all  previous 
hypotheses  ;  the  beginning  from  simple  principles  •,  de¬ 
ducing  the  first  powers  and  laws  of  nature  from  a  few 
select  phenomena,  and  then  applying  those  laws,  &c. 
to  account  for  other  things.  And  in  this  sense  the 
NsAi)tonian philosophy  \s  the  same  with  the  e.rperiniental 
philosophy^  and  stands  opposed  to  the  ancient  cotpuscii~ 
hr. 

Others,  by  Newtonian  philosophy,  mean  that  wliere- 
in  physical  bodies  are  considered  mathematically,  and 
where  geometry  and  mechanics  are  applied  to  the  so¬ 
lution  of  the  appearances  of  nature.  In  which  sense  the 
Newtonian  is  the  same  with  the  mechanical  and  mathe¬ 
matical  philosophy. 

Others  again,  by  Newtonian  philosophy,  understand 
that  part  ot  physical  knowledge  which  Sir  Isaac  New¬ 
ton  has  handled,  improved,  and  demonstrated,  in  his 
Principia. 

Others,  lastly,  by  Newtonian  philosophy,  mean  the 
new  principles  which  Sir  Isaac  Neivton  has  brought 
into  philosophy  5  the  new  system  founded  thereon  ; 
"and  the  new  solutions  of  phenomena  thence  deduced  j 
or  that  which  characterizes  and  distinguishes  his  philo¬ 
sophy  from  all  others. — ^\hich  is  the  sense  wherein  we 
shall  chiefly  consider  it. 

As  to  the  history  of  this  philosophy,  we  have  no¬ 
thing  to  add  to  what  has  been  given  in  the  precediiur 
article.  It  was  first  made  public  in  the  year  1687^ 
by  the  author,  then  a  fellow  ot  Tiinity  College,  Cam¬ 
bridge,  and  in  the  year  1713,  republished  with  consi¬ 
derable  improvements.— Several  authors  have  since  at¬ 
tempted  to  make  it  plainer  ;  by  setting  aside  many  of 
the^  more  sublime  mathematical  researches,  and  substi¬ 
tuting  either  more  obvious  reasonings  or  experiments 
particularly  Whiston  in  his  Prcelect. 
i  %.9.  Muthemat.  Gravesande  in  Elejnent.  ct  Instit.  and 
Dr  Pemberton  in  his  View. 

The  whole  of  the  Newtonian  philosophy,  as  delivered 
^  by  the  author,  is  contained  in  his  Principia  or  Mathe- 
Befinitions  ^^^^^^^^^P>~t'iciples  of  Natural  Philosophy.  He  founds  his 
on  which  System  on  the  following  definitions  : 

Sohwl”'  of  matter  is  the  measure  of  the 

founded,  and  bulk  conjunctly.- 

Ihus  air  of  a  double  density,  in  a  double  space,  is 


quadruple  in  quantity  j  in  a  triple  space,  sextuple  in  Kewtonian 
quantity,  &c.  Philosophy. 

2.  The  quantity  of  motion  is  the  measure  of  the  v—  — * 
same,  arising  from  the  velocity  and  quantity  of  mat¬ 
ter  conjunctly.  This  is  evident,  because  the  motion 

of  the  w’hole  is  the  motion  of  all  its  parts  ;  and  there¬ 
fore  in  a  body  double  in  quantity,  with  equal  velocity, 
the  motion  is  double,  &c.  ^ 

3.  The  vis  insita,  or  innate  force  of  matter,  is  a  zWta 
power  of  resisting,  by  which  everybody,  as  much  as 

in  it  lies,  endeavours  to  persevere  in  its  present  State, 
whether  it  be  of  rest,  or  moving  uniformly  forward  in 
a  right  Hue. — This  definition  is  proved  to  be  just,  only 
by  the  difficulty  we  find  in  moving  any  thing  out  of 
its  place  5  and  this  difficulty  is  by  some  reckoned  to 
proceed  only  from  gravity.  They  contend,  that  in 
those  cases  where  we  can  prevent  the  force  of  gravity 
from  acting  upon  bodies,  this  power  of  resistance  be¬ 
comes  Insensible,  and  the  greatest  quantities  of  matter 
may  be  put  in  motion  by  the  very  least  force.  Thus 
there  have  been  balances  formed  so  exact,  that  when 
loaded  with  200  weight  in  each  scale,  they  would  turn 
by  the  addition  of  a  single  drachm.  In  this  case 
40olb.  of  matter  was  put  in  motion  by  a  single 
drachm,  i.  e.  by  xTywo  ff  its  own  quantity  :  and 
even  this  small  weight,  they  say,  is  only  necessary  on 
account  of  the  inaccuracy  of  the  machine  :  so  that  we 
have  no  reason  to  suppose,  that,  if  the  friction  could 
be  entirely  removed,  it  would  take  more  force  to  move 
a  tun  weight  than  a  grain  of  sand.  This  objection, 
however,  is  not  taken  notice  of  by  Sir  Isaac  ;  and  lie 
bestows  on  the  resisting  power  above  mentioned  tfie 
name  of  vis  incrtiw  ;  a  phrase  which  is  perhaps  not  well 
chosen,  and  with  which  inferior  waiters  have  endeavour¬ 
ed  to  make  their  readers  merry  at  the  expence  of  New¬ 
ton.  A Jh7'ce  of  muctivity,  it  has  been  said,  is  a  forceless 
force  ■,  and  analogous  to  a  black  white,  a  cold  heat,  and 
a  tempestuous  cedm. 

But  objections  of  more  importance  have  been  made 
to  the  whole  of  this  doctrine  than  those  whicli  merely 
respect  the  term  vis  inertiev.  “  An  endeavour  to  re¬ 
main  at  rest  (wc  are  told*)  is  unnecessary,  whilst  no-*  Joann’s 
thing  attempts  to  disturb  the  rest.  It  is  likewise  ixn-Vlxamina- 
jiosslble  to  be  conceived,  as  it  implies  a  contradiction.^*®.” 

A  man,  by  ojiposing  force  to  force,  may  cndeavouiygl^^ti^Bv- 
not  to  be  moved  j  but  this  opposition  is  an  endeavour^?i;iio/2s  of 

move,  not  with  a  design  to  inove,  but  by  counter- 
acting  anotlier  force  to  prevent  being  moved.  p^^Bookofthe 
endeavour  not  to  move  therefore  cannot  exist  in  bo- 
dies,  because  it  is  absurd  5  and  if  we  appeal  to  fact, 

W'c  shall  find  every  body  in  an  actual  and  constant  en¬ 
deavour  to  move.”  It  has  been  likewise  observed, 
and  we  think  justly,  that  “  if  bodies  could  continue  to 
move  by  any  innate  force,  they  might  also  bep,in  to 
move  by  that  force.  For  the  same  cause  which  can 
move  a  body  with  a  given  velocity  at  one  time,  could 
do  it,  if  present,  at  any  other  time  5  and  therefore  if 
the  force  by  which  bodies  continue  in  motion  were 
innate  and  essential  to  them,  they  would  begin  to 
move  of  themselves,  which  is  not  true.”  Newton 
indeed  says  that  this  innate  force  is  the  cause  of 
motion  under  certain  circumstances  only,  or  when  the 
body  is  acted  upon  by  a  force  impressed  oh  extra. 

But  if  this  impressed  force  do  not  continue  as  well 
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Vcwtoniati  as  begin  the  motion,  if  it  cease  the  Instant  that 
I'hilosophy.  the  impression  is  over,  and  the  body  continue  to 
v"  '  move  by  its  vjx  inertia,  why  is  the  body  ever  stopped  ? 

“  If  In  the  beginning  of  the  motion  the  body,  by 
its  innate  force,  overcomes  a  certain  resistance  of  fric¬ 
tion  and  air,  in  any  following  times,  the  force  being 
nnillminished,  it  w'ill  overcome  the  same  resistance  for 
ever.  Tiiese  resistances,  therefore,  could  never  change 
the  state  of  a  moving  body,  because  they  cannot 
change  the  quantity  of  its  motive  force.  But  this  is 
contrary  to  universal  experience.”  For  these  reasons 
we  are  inclined  to  tliink  that  bodies  are  wholly  pas¬ 
sive  ;  that  they  endeavour  nothing ;  and  that  they  con¬ 
tinue  in  motion  not  by  any  Innate  force  or  vis  insita, 
but  by  that  force,  whatever  It  be,  which  begins  the 
motion,  and  which,  whilst  It  remains  w'lth  the  moving 
body,  is  gradually  diminished,  and  at  last  overcome  by 
opposite  forces,  when  the  body  of  course  ceases  to 
move. 

4.  An  impressed  force  is  an  action  exertcil  upon  a 
body,  in  order  to  change  its  state,  either  of  rest  or  of 
moving  uniformly  forward  in  a  right  line. — This  force 
consists  in  the  action  only  5  and  remains  no  longer 
in  the  body  when  the  action  is  over.  For  a  body 
maintains  every  new  state  it  acquires  by  its  vis  inertia 
only. 

It  is  here  implied,  and  indeed  fully  expressed,  that 
motion  is  not  continued  by  the  same  power  that  pro¬ 
duced  it.  Now  there  are  two  grounds  on  which  the 
truth  of  this  doctrine  may  be  supposed  to  rest. 

“  First,  On  a  direct  proof  that  the  impressed  force 
does  not  remain  in  the  body,  cither  by  showing  the 
nature  of  the  force  to  he  transitory  and  incapable  of 
more  tlian  its  llrst  action  ;  or  that  it  acts  only  on  the 
surface,  and  that  the  bodv  escapes  from  it ;  or  that  the 
force  is  somewhere  else,  and  not  remaining  in  the  body. 
But  none  of  these  direct  proofs  are  offered. 

“  Secon.'/ii/,  It  may  rest  on  an  indirect  proof,  that 
there  is  in  the  nature  of  body  a  sufficient  cause  for 
the  continuance  of  every  new  state  acquired  j  and 
that  then  fore  any  adventitious  force  to  continue  mo¬ 
tion,  though  nccessaiy  for  its  production,  is  super¬ 
fluous  and  inadmissible  As  this  is  the  very  ground 
on  -which  the  supposition  stands,  it  ought  to  have  been 
induliitalily  certain  that  the  innate  force  of  the  body 
is  sufficient  to  perpetuate  the  motion  it  has  once  ac- 
qnir<-d,  before  the  other  agent,  bv  which  the  motion 
was  communicatf-d,  had  been  dismissed  from  the  oflice. 
But  the  innate  force  of  body  has  been  shown  not 
to  be  that  which  continues  its  motion  •,  and  there¬ 
fore  the  proof,  that  the  impressed  force  does  not  re¬ 
main  in  the  body,  fails.  Nor  indeed  is  it  in  this  case 
desirable  to  support  the  proof,  because  we  should  then 
be  left  without  any  reason  for  the  continuance  of  mo- 
*  Vm/ne’s  tion*.”  When  wc  mention  an  impre-sed  force,  wc 
I'.xamina  mean  sucli  a  force  as  is  communicated  (  it her  at  the 
tion,  Uc.  surface  of  the  body  or  by  being  diffused  tlirough  the 
mass. 

centripetal  force  is  that  by  which  bodies  arc 
drawn,  irnpi  lbd,  or  any  way  tend  towards  a  ])nint,  as 
to  a  centre. — 'I’he  (inantity  of  anv  centripetal  force  may 
be  con-idcred  as  of  three  kind-,  absolute,  accelerative, 
and  motive. 

6.  'I'hc  a!).so!utc  qti.antitv  of  a  centrifugal  force  isilie 
measure  of  the  same,  proportional  to  the  dficacy  of  the 
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cause  that  propagates  it  from  the  cetitrc,  through  the  Newtonian 
spaces  round  it.  Philosophy. 

7.  The  accelerative  quantity  of  a  centripetal  force  is  » 
the  measure  of  the  same,  propoitional  to  the  velocity 
which  it  generates  in  a  given  time. 

8.  The  motive  quantity  of  a  centripetal  force  is  a 
measure  of  the  same,  propoitional  to  the  motion 
wliich  it  generates  in  a  given  time.  This  is  always 
known  by  the  quantity  of  a  force  equal  and  contrary- 
to  it,  that  is  just  sufficient  to  hinder  the  descent  of  the 
body. 

Scholia. 

I.  Absolute,  true,  and  mathematical  time,  of  itself,  oftinav 
and  from  its  own  nature,  flows  equably,  without  re¬ 
gard  to  any  thing  external,  and,  by  another  name,  is 
called  duration.  Relative,  apparent,  and  common  time, 

is  some  sensible  and  external  measure  of  duration, 
whether  accurate  or  not,  which  is  commonly  used  in¬ 
stead  of  true  time  j  such  as  an  hour,  a  day,  a  month,  a 
year,  &c. 

II.  Absolute  space,  in  its  own  nature,  w’lthout  re- Spacli 
gard  to  any  thing  external,  remains  always  similar  and 
immoveable.  Relative  space  is  some  moveable  dimen¬ 
sion  or  measure  of  the  absolute  spaces  ;  and  which  is 
vulgarly  taken  for  immovc-able  space.  Such  is  the  di¬ 
mension  of  a  subterraneous,  an  aerial,  or  celestial  space, 
determined  by  Its  position  to  bodies,  and  which  is  vul¬ 
garly  taken  I'or  immoveable  space  j  as  the  distance  of 

a  subterraneous,  an  aerial,  or  celestial  space,  deter¬ 
mined  by  its  position  in  respect  of  the  earth.  Abso¬ 
lute  and  relative  space  are  the  same  in  figure  and  mag¬ 
nitude  ;  but  they  do  not  remain  always  numerically 
the  same.  For  if  the  earth,  for  instance,  moves,  a  space 
of  our  air  which,  relatively  and  in  respect  of  the 
earth,-  remains  alw-ays  the  same,  will  at  one  time  be  one 
part  of  the  absolute  space  into  which  the  earth  passes  j 
at  another  time  it  will  be  another  part  of  the  same  j 
and  so,  absolutely  understood,  it  will  be  perpetually 
mutable.  ^ 

HI.  Place  is  a  part  of  space  which  a  body  takes  Place  de- 
up  ;  and  is,  according  to  the  space,  cither  absolute  or*‘®'=d. 
relative.  Our  author  says  it  is  part  of  sjiacc  ;  not  the 
situation,  nor  the  external  surface  of  the'  bocly.  For 
the  places  of  equal  solids  arc  always  equal;  but  their 
superficies,  by  reason  ol'  their  dissimilar  figures,  arc  of¬ 
ten  unequal.  Positions  properly  have  no  quantity,  nor 
are  they  so  much  the  places  themselves  as  the  proper¬ 
ties  of  places.  'I’he  motion  of  the  whole  is  the  same 
thing  with  the  sum  of  the  motions  of  the  parts  ;  that 
is,  the  translation  of  the  whole  out  of  its  place  is  the 
same  thing  with  the  sum  of  the  translations  of  the  parts 
out  of  tiu  ir  plaec.s  :  and  there  fore  the  place  of  the 
whole  is  the  same  tliintr  with  the  sum  of  the  places  of 
the  parts  ;  and  for  that  reason  it  is  internal,  and  in  the 
whole  body. 

H'.  .Absolute  motion  is  the  translation  of  a  body  q,- 
from  one  absolute  place  into  another,  and  nla'.ive  mo¬ 
tion  the  translation  from  one  relative  place  into  ano¬ 
ther.  'I  hus,  in  a  -hip  under  -ail,  the  rdative  phu  e  of 
a  body  is  that  part  of  tb.e  -hip  whicli  the  body  pos¬ 
sesses,  or  that  jiart  ef  its  einity  ^^hich  the  Ix  cR  (ills, 
and  whi(  h  iherefni  -  moves  togetlur  with  tin  -hij)  , 
and  iciative  n  t  is  the  continuance  of  the  bodv  in  the 
same  part  of  the  -hip,  or  of  its  cavity.  B  it  nal 
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N'ewtonian  absolute  rest  is  the  continuance  of  tlie  body  m  the 

I’liilosophy.  same  part  of  that  immoveable  space  in  which  the  ship 
itself,  its  cavity,  and  all  that  it  contains,  is  moved. 
Wherefore,  if  the  earth  is  really  at  rest,  the  body 
which  relatively  rests  in  the  ship  will  really  and  abso¬ 
lutely  move  with  the  same  velocity  w'hich  the  ship  has 
on  the  earth.  But  if  the  earth  also  moves,  the  time 
and  absolute  motion  of  the  body  w'ill  arise,  partly  from 
tlie  true  motion  of  the  earth  in  Immoveable  space  •, 
.partly  from  the  relative  motion  of  the  ship  on  the 
earth  ;  and  if  the  body  moves  also  relatively  in  the 
ship,  its  true  motion  will  arise  partly  from  the  true  mo¬ 
tion  of  the  earth  in  Immoveable  space,  and  partly  from 
the  relative  motions  as  well  of  the  ship  on  the  earth  as 
of  the  body  in  the  ship  j  and  from  these  relative  mo¬ 
tions  will  arise  the  relative  motion  of  the  body  on  the 
earth.  As  if  that  parL  of  the  earth  where  the  ship  is, 
was  truly  moved  towards  the  east,  with  a  velocity  ot 
looio  parts  ;  while  the  ship  itself  with  a  fresh  gale  is 
carried  towards  the  west,  with  a  velocity  expressed  by 
lO  of  these  parts  j  but  a  sailor  walks  in  the  ship  to¬ 
wards  the  east  with  one  part  of  the  said  velocity  :  then 
the  sailor  will  be  moved  truly  and  absolutely  in  im¬ 
moveable  space  towards  the  east  with  a  velocity  of 
1 00 1  parts  :  and  relatively  on  the  earth  towards  the 
west,  with  a  velocity  of  9  of  those  parts. 

Absolute  time,  in  astronomy,  is  distinguished  from 
relative,  by  the  equation  or  correction  of  the  vulgar 
time.  For  the  natural  days  are  truly  unequal,  thougli 
they  are  commonly  considered  as  equal,  and  used  for  a 
measure  of  time  ;  astronomers  correct  this  Inequality 
for  their  more  accurate  deducing  of  the  celestial  mo¬ 
tions.  It  may  be  that  there  is  no  such  thing  as  an 
equable  motion  whereby  time  may  be  accurately  mea¬ 
sured.  All  motions  may  be  accelerated  or  retarded  ; 
but  the  true  or  equable  progi’ess  of  absolute  time  is 
liable  to  no  change.  The  duration  or  perseverance  of 
the  existence  of  things  remains  the  same,  whether  the 
motions  are  swift  or  slow,  or  none  at  all  j  and  there¬ 
fore  ought  to  be  distinguished  from  what  are  only 
sensible  measures  thereof,  and  out  of  which  we  collect 
it  by  means  of  the  astronomical  equation.  The  ne¬ 
cessity  of  which  equation  for  determining  the  times  of 
a  phenomenon  is  evinced,  as  well  from  the  experiments 
of  the  pendulum  clock  as  by  eclipses  of  the  satellites  of 
3  Jupiter. 

Smmutabi-  .  As  the  order  of  the  parts  of  time  is  immutable,  so 

lityoftime  also  is  the  order  of  the  parts  of  space.  Suppose  those 

and.-;pace.  be  moved  out  of  their  places,  and  they  will  be 

moved  (if  we  may  be  allowed  the  expression)  out  of 
themselves.  ,  For  times  and  spaces  are,  as  it  were, 
the  places  of  themselves  as  of  all  other  things.  All 
things  are  placed  In  time  as  to  order  of  succession  j  and 
in  space  as  to  order  of  situation.  It  is  from  their 
essence  or  nature  that  they  are  places  •,  and  that  the 
primary  places  of  things  should  be  moveable  is  absurd. 
These  are  therefore  the  absolute  places  ;  and  transla- 
tjons  out  of  those  places  are  the  only  absolute  mo¬ 
tions. 

But  because  the  parts  of  space  cannot  be  seen,  or 
distinguished  from  one  another  by  the  senses,  therefoj'c 
in  their  stead  we  use  sensible  measures  of  them.  For, 
from  the  positions  and  distances  of  things  from  any 
body,  considered  as  immoveable,  we  define  all  place  j 
and  then  with  respect  to  such  places,  we  estimate  all 
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motions,  considering  bodies  as  transferred  from  .some 
of  those  places  into  others.  And  so,  instead  of  abso- PHlosophy. 
lute  places  and  motions,  we  use  relative  ones  ;  and  ^ 

that  without  any  inconvenience  in  common  affairs  : 
but  in  philosophical  disquisitions  we  ought  to  abstract 
from  our  senses,  and  consider  things  themselves  di¬ 
stinct  from  what  are  only  sensible  measures  of  them. 

For  it  mav  be,  that  there  Is  no  body  really  at  rest, 
to  wliich  the  places  and  motions  of  others  may  be  re- 
feiTcd. 

Blit  we  may  distinguish  rest  and  motion,  absolute 
and  relative,  one  from  the  other,  by  their  properties, 
causes,  and  effects.  It  is  a  property  of  rest,  that 
bodies  really  at  rest  do  rest  in  respect  of  e.ach  other. 

And  therefore,  as  it  is  possible,  that  in  the  remote  le¬ 
gions  of  the  fi.xed  stars,  or  perhaps  far  beyond  tliem, 
there  may  be  some  body  absolutely  at  rest,  though  it  be 
impossible  to  know  from  tlie  position  of  bodies  to  one 
another  in  our  regions,  whether  anv  of  these  do  keep 
the  same  position  to  that  remote  body  ;  it  follows,  that 
absolute  rest  cannot  be  determined  from  tlie  position  of 
bodies  in  our  regions.  ^ 

It  is  a  property  of  motion,  that  the  parts  which  Of  tlie  nio^ 
retain  given  positions  to  their  wlioles  do  partake  of  the  bon  ofdif- 
niotion  of  their  wholes.  For  all  parts  of  revol ving 
bodies  endeavour  to  recede  from  the  axis  of  motion  ; 
and  the  impetus  of  bodies  moving  forwards  arises  from  one  ano- 
tlie  joint  impetus  of  all  the  parts.  Therefore  if  sur-llwr. 
rounding  bodies  are  moved,  those  that  are  relatively 
at  rest  within  tliem  will  partake  of  their  motion. 

Upon  which  account  the  true  and  absolute  motion  of 
a  body  cannot  be  detei-mined  by  the  translation  of  it 
from  those  only  which  seem  to  rest  j  for  the  external 
bodies  ought  not  only  to  appear  at  rest,  but  to  be 
really  at  rest.  For  .otherwise  all  included  bodies,  be¬ 
side  their  translation  from  near  tlie  surrounding  ones, 
partake  likewise  of  their  true  motions  j  and  thouirli 
-that  translation  ivas  not  made,  they  would  not  really 
be  at  rest,  but  only  seem  to  he  so.  For  tlie  sur¬ 
rounding  bodies  stand  in  tlic  like  relation  to  the  sur¬ 
rounded,  as  the  exterior  part  of  a  whole  does  to  the 
interior,  or  as  tlie  shell  does  to  the  kernel  j  but  if 
the  shell  moves,  tlie  kernel  will  also  move,  as  being 
part  of  the  whole,  witliout  any  removal  from  near  the 
shell. 

A  property  near  akin  to  the  preceding  is,  that  if 
a  place  is  moved,  whatever  is  placed  therein  moves 
along  with  it  •,  and  therefore  a  body  which  is  moved 
from  a  place  in  motion,  partakes  also  of  the  motion  of 
its  place.  Upon  which  account  all  motions  from 
places  in  motion,  are  no  other  than  parts  of  entire 
and  absolute  motions  ;  and  every  entire  motion  is 
composed  of  the  motion  of  the  body  out  of  its  first 
place,  and  the  motion  of  this  place  out  of  its  place  ; 
and  so  on,  until  we  come  to  some  immoveable  place,  as 
in  the  above-mentioned  example  of  the  sailor.  Where¬ 
fore  entire  and  absolute  motions  can  be  no  otherwise 
determined  than  by  immoveable  places.  Now,  no 
other  places  are  immoveable  but  those  that  from  In¬ 
finity  to  infinity  do  all  retain  the  same  given  positions 
one  to  another  j  and  upon  this  account  must  ever  re¬ 
main  unmoved,  and  do  thereby  constitute  what  we  call 
immoveable  space. 

The  causes  by  which  true  and  relative  motions  are 
distinguished  one  from  the  other,  arc  the  forces  im¬ 
pressed 
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>fe\vtanian  pressed  u))nn  bodies  to  generate  motion.  True  mo- 
Pliilosophy.  tion  is  neitlier  generated  nor  altered,  but  by  some  force 
*  lmi)ressed  upon  tlie  body  moved  ;  but  relative  motion 
may  be  generated  or  altered  without  any  force  impres- 
-sed  upon  the  body.  For  it  is  sufficient  only  to  impress 
Some  force  on  other  bodies  with  which  tlie  former  is 
compared,  that  by  tlieir  giving  way,  that  relation  may 
be  changed,  in  which  the  relative  rest  or  motion  of  the 
other  body  did  consist.  Again,  True  motion  suffers  al¬ 
ways  some  change  from  any  force  impressed  upon  the 
moving  body  ;  but  relative  motion  does  not  necessarily 
undergo  any  changes  by  such  force.  For  if  the  same 
forces  are  likewise  impressed  on  those  other  bodies  with 
which  the  comparison  is  made,  that  the  relative  position 
may  be  preserved  ;  then  that  condition  will  be  preserv¬ 
ed,  in  which  the  relative  motion  consists.  And  there¬ 
fore  any  relative  motion  may  be  changed  when  the  true 
motion  remains  unaltered,  and  the  relative  may  be  pre¬ 
served  when  the  true  motion  suffers  some  change.  Upon 
which  account  true  motion  does  by  no  means  consist  in 
13  such  relations. 

Absolute  The  cfi’ects  which  distinguish  absolute  from  relative 
and  rela-  are,  the  forces  of  receding  from  the  axis  of 

For  there  are  no  such  forces  in  a 
cd,  circular  motion  purely  relative  j  but  in  a  true  and  ab¬ 

solute  circular  motion,  they  are  greater  Or  less  accord¬ 
ing  to  the  quantity  of  the  motion.  If  a  vessel  hung 
by  a  long  cord,  is  so  often  turned  about  that  the  cord 
is  strongly  twisted,  then  filled  with  water,  and  let  go, 
it  will  be  whirled  about  the  contrary  way ;  and  while 
the  cord  is  untwisting  itself,  the  surface  of  the  water 
will  at  first  be  plain,  as  before  the  vessel  began  to  move  ; 
but  the  vessel,  by  gradually  communicating  its  motion 
to  the  water,  will  make  it  begin  sensibly  to  revolve, 
and  recede  by  little  and  little  from  the  middle,  and  as- 
'  ctnd  to  the  sides  of  the  vessel,  forming  itself  into  a  con¬ 
cave  figure  j  and  the  swifter  the  motion  becomes,  the 
liigher  will  the  water  rise,  till  at  last,  performing  its 
revolutions  in  the  same  times  with  the  vessel,  it  be¬ 
comes  relatively  at  rest  in  it.  Tliis  ascent  of  the  wa¬ 
ter  shows  its  endeavour  to  recede  from  the  axis  of  its 
motion  ;  and  the  true  and  absolute  circular  motion  of 
the  water,  which  is  here  directly  contrary  to  the  rela¬ 
tive,  discovers  itself,  and  may  be  measured  by  this  en¬ 
deavour.  At  first,  when  the  relative  motion  in  the 
water  was  greatest,  it  produced  no  endeavour  to  recede 
from  thq  axis ;  the  water  showed  no  tendency  to  the 
circumference,  nor  anv  ascent  towards  the  sides  of  the 
vessel,  but  remained  of  a  plane  surface  •,  and  therefore 
its  true  circular  motion  had  not  yet  begun.  But  after¬ 
wards,  when  the  relative  motion  of  the  water  had  de¬ 
creased,  the  ascent  thereof  towards  the  sides  of  the  ves¬ 
sel  proved  its  endeavour  to  recede  from  the  axis  •,  and 
this  endeavour  showed  the  real  circular  motion  of  the 
water  pi  rpetually  increasing,  till  it  had  ac(|uired  its 
greatest  (|ttantitv,  when  the  water  rested  relatively  in 
the  vessel.  And  therefore  this  endeavour  does  not  de¬ 
pend  upon  anv  translation  of  the  water  in  rcpcct  of  the 
ambient  bojiics  ;  nor  can  true  circular  motion  be  de¬ 
fined  bv  such  translations.  'I’licre  is  only  one  real  circu¬ 
lar  motion  of  .tiiv  one  revolving  body  corresponding  to 
onlv  one  power  of  endiavouiing  to  recede  from  its  axis 
of  motion,  a-,  its  pro[)er  and  .ulequ.ati  eileet ;  but  rela¬ 
tive  motions  in  one  and  the  same  bady  are  innome- 
rabU,  according  to  the  various  rclatious  it  bears  to  cx- 
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ternal  bodies ;  and,  like  other  relations,  are  altogethcrNewtoniao 
destitute  of  any  real  effect,  otherwise  than  they  may  Philosophy, 
perhaps  participate  of  that  only  true  motion.  And  “ 
therefore,  in  the  system  which  supposes  that  our  hea¬ 
vens,  revolving  below  the  sphere  of  the  -fixed  stars, 
carry-the  planets  along  with  them,  the  several  parts  of 
those  heavens  and  the  planets,  which  are  indeed  rela¬ 
tively  at  rest  in  their  heavens,  do  yet  really  move.  For 
they  change  their  position  one  to  another,  which  never 
happens  to  bodies  truly  at  rest ;  and  being  carried  to¬ 
gether  with  the  heavens,  participate  of  tlieir  motions, 
and,  as  parts  of  revolving  wholes,  endeavour  to  recede 
from  the  axis  of  their  motion. 

Wherefore  relative  quantities  are  not  the  quantities 
themselves  whose  ’names  they  bear,  but  those  sensible 
measures  of  them,  either  accurate  or  inaccurate,  which 
are  commonly  used  instead  of  the  measured  quantities 
themselves.  And  then,  if  the  meaning  of  words  be 
determined  by  their  use,  by  the  names  time,  space,  place, 
aiidi  motion,  their  measures  are  properly  to  be  under¬ 
stood  ;  and  the  expression  will  be  unusual  and  purely 
mathematical,  if  the  measured  quantities  themselves  aiv 
meant. 

It  is  indeed  a  matter  of  great  difficulty  to  discover, 
and  effectually  to  distinguish,  the  true  motions  of  par¬ 
ticular  bodies  from  those  that  are  only  apparent :  be¬ 
cause  the  parts  of  that  inimovcable  space  in  which  those 
motions  are  performed,  do  by  no  means  come  under 
the  observation  of  our  senses.  Yet  we  have  some  things 
to  direct  us  in  this  intricate  affair  j  and  these  arise 
partly  from  the  apparent  motions  which  are  the  dif¬ 
ference  of  the  true  motions,  partly  from  the  forces 
which  arc  the  causes  and  effects  of  the  true  motions. 

For  instance,  if  two  globes  kept  at  a  given  di.stancc 
one  from  the  other  by  means  of  a  cord  that  connects 
tliem,  were  revolved  about  their  common  centre  of 
gravity ;  wc  might,  from  the  tension  of  the  cord,  dis¬ 
cover  the  endeavour  of  the  globes  to  recede  from  the 
axis  of  motion,  and  from  thence  we  might  compute 
tlie  quantity  of  their  circular  motions.  And  then,  if 
any  equal  forces  .should  be  impressed  at  once  on  the 
alternate  faces  of  the  globes  to  augment  or  diminish 
their  circular  motions,  from  the  increase  or  d<“crc:isc 
of  the  tension  of  the  cord  we  might  infer  the  incre¬ 
ment  or  decrement  of  tlieir  motions ;  and  tlieiicc 
would  be  found  on  what  faces  those  forces  ought  to 
be  impi'cssed,  that  the  motions  of  the  globes  might  be 
most  augmented ;  that  is,  we  might  discover  their 
hindermost  faces,  or  those  which  follow  in  the  circular 
motion.  But  the  faces  which  follow  bring  known, 
and  consequently  the  opposite  ones  that  precede,  we 
should  likewise  know  the  determination  of  their  mo¬ 
tions.  And  thus  we  might  find  both  the  quantity  and 
deteniiination  of  this  circular  motion,  even  in  an  iiii- 
iiiense  vacuum,  where  there  was  nothing  external  or 
sensible  with  which  the  globes  might  be  coiiijiared. 

But  now,  if  in  that  space  some  remote  bodies  were  pla¬ 
ced  that  kept  always  a  given  position  one  to  another,  as 
the  fixed  stars  do  111  our  regions  ;  wr  could  not  indeed 
determine  from  the  relative  traiislurioii  of  the  globes  n- 
niong  those  liodies,  wlietlier  the  motion  did  belong  to 
the  globes  or  to  the  bodies.  Bi.t  if  we  ob8rr^ed  the 
cord,  and  fouml  that  its  tension  was  that  vei  v  teii-ioii 
whieli  the  iiiotioiis  ot  the  globes  required,  we  iiiigiit  con¬ 
clude  the  motion  to  be  in  the  globes,  aod  the  bodii  s  to 

5  (;  W 


NEW 

Newtonian  be  at  rest  j  and  then,  lastly,  from  the  translation  of  the 
Philosophy,  globes  among  the  bodies,  we  should  find  the  determina- 
"  '  tion  of  their  motions. 

Having  thus  explained  himself,  Sir  Isaac  proposes  to 
fc  show  how  we  are  to  collect  the  true  motions  from  their 
causes,  effects,  and  apparent  differences;  and  vice  versa, 
how  from  the  motion,  either  true  or  apparent,  we  may 
come  to  the  knowledge  of  their  causes  and  effects.  In 
order  to  this,  he  lays  down  the  following  axioms  or 
jj  laws  of  n^otion. 

j.aws  of  I.  Every  body  perseveres  tN  its  state  of 

motion.  REST,  OR  OF  UNIFORM  MOTION  IN  A  RIGHT  LINE,  UN¬ 
LESS  IT  IS  COMPELLED  TO  CH.VNGE  THAT  STATE  BY 
FORCES  IMPRESSED  UPON  IT. — Sir  Isaac’s  proof  of  this 
axiom  is  as  follows  ;  “  Projectiles  persevere  in  their 
motions,  so  far  as  they  are  not  retarded  by  the  resistance 
of  the  air,  or  impelled  downwards  by  the  force  of  gra¬ 
vity.  A  top,  whose  parts,  by  their  cohesion,  are  perpe¬ 
tually  drawn  aside  from  rectilinear  motion,  does  not 
cease  its  rotation  otherwise  than  as  it  is  retarded  by  the 
air.  The  greater  bodies  of  the  planets  and  comets, 
meeting  with  less  resistance  in  more  free  spaces,  preserve 
12  theii"  motions,  both  progressive  and  circular,  for  a  much 
Objections  longer  time.” — Notwithstanding  this  demonstration, 
law'*^  liowever,  the  axiom  hath  been  violently  disputed.  It 
hath  been  argued,  that  bodies  continue  in  their  state  of 
_  motion  because  they  are  subjected  to  the  continual  im¬ 
pulse  ot  an  Invisible  and  subtile  fluid,  which  always 
pours  in  from  behind,  and  of  which  all  places  are  full. 
It  hath  b  een  aflirmed,  that  motion  is  as  natural  to  this 
fluid  as  rest  is  to  all  other  matter.  It  is  said,  moreover, 
that  it  is  impossible  we  can  know  in  what  manner  a  body 
would  be  influenced  by  moving  forces  if  it  was  entirely 
destitute  of  gravity.  According  to  what  we  can  ob¬ 
serve,  the  momentum  of  a  body,  or  its  tendency  to  move, 
depends  very  much  on  its  gravity.  A  heavy  cannon¬ 
ball  will  fly  to  a  much  greater  distance  than  a  light  one, 
though  both  are  actuated  by  an  equal  force.  It  is  by 
no  means  clear,  therefore,  that  a  body  totally  destitute 
01  gravity  would  have  any  proper  momentum  of  its 
own  ;  and  it  it  had  no  momentum,  it  could  not  con¬ 
tinue  its  motion  for  the  smallest  space  of  time  after  the 
moving  power  was  withdrawn.  Some  have  imagined 
that  matter  was  capable  of  beginning  motion  of  Itself, 
and  consequently  that  the  axiom  was  false ;  because  we 
see  plainly  that  matter  in  some  cases  hath  a  tendency 
to  change  from  a  state  of  motion  to  a  state  of  rest,  and 
j  1  om  a  state  of  rest  to  a  state  of  motion.  A  paper  ap¬ 
peared  on  this  subject  in  the  first  volume  of  the  Edin¬ 
burgh  Physical  and  Literary  Essays;  but  the  hypo¬ 
thesis  never  gained  any  ground. 

2.  IhE  ALTERATION  OF  MOTION  IS  EVER  PROPOR¬ 
TIONAL  TO  THE  MOTIVE  FORCE  IMPP..ESSED  ;  AND  IS 
MADE  IN  THE  DIRECTION  OF  THE  RIGHT  LINE  IN 
WHICH  THAT  FORCE  IS  IMPRESSED. — Thus,  if  any 
force  generates  a  certain  quantity  of  motion,  double 
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force  will  generate  a  double  quantity,  whether  that  Newtonian 
force  be  Impressed  all  at  once,  or  in  successive  moments.  Pbilosopliy. 
To  this  law  no  objection  of  consequence  has  ever  been '  v 
made.  It  is  founded  on  this  self-evident  truth,  that 
every  effect  must  be  proportional  to  its  cause.  Mr 
Young,  who  seems  to  be  very  ambitious  of  detecting 
the  errors  of  New'ton,  finds  fault  indeed  with  the  ex- 
jiresslons  in  which  the  latv  is  stated  ;  but  he  owns,  that 
if  thus  expressed,  'The  alteration  of  motion  is  proportional 
to  the  actions  or  resistance  which  prochtces  it,  and  is  hi 
the  direction  in  ivhich  the  actions  or  resistances  are 
made,  it  would  be  unexceptionable. 

3.  To  EVERY  ACTION  THERE  ALWAYS  IS  OPPOSED 
AN  EQUAL  RE-ACTION  :  OR,  THE  MUTUAL  ACTION  OF 
TWO  BODIES  UPON  EACH  OTHER  IS  ALWAYS  EQUAL, 

AND  DIRECTED  TO  CONTRARY  PARTS.— This  axiom  is  Obiections 
also  disputed  by  many.  In  the  above-mentioned  paper  to  the  thiul 
in  the  Physical  Lssay.s,  the  author  endeavours  to  niakel^'"’" 
a  distinction  bettveen  re-action  and  resistance ;  and 
the  same  attempt  has  been  made  by  Mr  Young. 

“  Y  hen  an  action  generates  no  motion  (savs  he)  it  is 
certain  that  its  effects  have  been  destroved  by  a  con¬ 
trary  and  equal  action.  Y  hen  an  action  generates  two 
contrary  and  equal  motions,  it  is  also  evident  that  mu¬ 
tual  actions  were  exerted,  equal  and  contrary  to  each 
other.  All  cases  where  one  of  these  conditions  is  not 
found,  are  exceptions  to  the  truth  of  the  law.  If  a  fin¬ 
ger  presses  against  a  stone,  the  stone,  if  it  docs  not  yield 
to  the  pressure,  presses  as  much  upon  the  finger ;  but  if 
the  stone  yields,  it  re-acts  less  than  the  finger  acts  ;  and 
it  it  should  yield  with  all  the  momentum  that  the  force  • 
of  the  pressure  ought  to  generate,  which  It  would  do  if 
it  were  not  impeded  by  friction,  or  a  medium,  it  would 
not  re-act  at  all.  80  if  the  stone  drawn  by  a  horse, 
follows  after  the  hor.se,  it  docs  not  re-act  so  much  as  the 
horse  acts;  but  only  so  much  as  the  velocity  of  the 
stone  is  diminished  by  friction,  and  it  is  the  rc-actioa 
ot  friction  only,  not  oi  the  stone.  "J'lie  stone  does  not 
re-act,  because  it  does  not  act ;  it  resists,  but  resistance 
is  not  action. 

“  In  the  loss  of  motion  from  a  striking  body,  equal 
to  the  gam  in  the  body  struck,  there  is  a  plain  solution 
without  requiring  any  re-action.  The  motion  lost  is 
iflentieally  that  wliich  \s  found  in  the  other  body  ;  this 
supposition  accounts  for  the  whole  phenomenon  in  the 
most  simple  manner.  If  it  be  not  admitted,  but  the 
solution  by  re-action  is  insisted  upon,  it  wull  be  incum¬ 
bent  on  the  party  to  account  for  the  whole  ifl'ect  of 
communication  of  motion  ;  otherwise  he  will  lie  under 
the  imputation  ot  rejecting  a  solution  whicii  is  simple, 
obvious,  and  perfect ;  for  one  complex,  unnatural,  and 
Incomplete.  How'cver  this  may  lie  determined,  it  will 
be  allowed,  that  the  circumstances  mentioned,  afford 
no  ground  tor  the  inference,  that  action  and  re-action 
are  equal,  since  appearances  may  be  explained  in  ano¬ 
ther  way.”  (a.) 


Others 


(a)  It  there  be  a  perfect  reciprocity  betwixt  an  impinging  body  and  a  body  at  rest  sustaining  its  impuls 
may  we  not  at  our  pleasure  consider  cither  body  as  the  agent,  and  the  other  as  the  resistant  ?  Let  a  movir 
bony.  A,  pass  from  north  to  south,  an  equal  body  B  at  rc.st,  which  receives  the  stroke  of  A,  act  upon  A  fro 
=.outli  to  north  and  A  re.sist  in  a  contrary  direction,  both  inelastic:  let  the  motion  reciproc al,y  coimiumicati 
le  ca.  ec  SIX.  leii  B  at  rest  commn'nicates  to  A  six  degrees  of  motion  towards  the  noith,  and  rct<  ives  s 

degrees  towards  the  south.  B  having  no  other  motion  than  the  six  degrees  it  communicated,  will,  by  i 

i  equ 
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Xcwtonian  Otiiprs  giant  that  Sir  Isaac’s  axiom  is  very  true  in 
Philosophy,  respect  to  terrestrial  substances  j  but  they  affirm,  that, 
'"""■v'  '  in  these,  both  action  and  le-action  are  the  eflects  ot 

gravity.  Substances  void  of  gravity  would  have  no 
momentum  ;  and  without  this  they  could  not  act ;  they 
should  be  moved  by  the  least  force,  and  therefore  could 
not  resist  or  re-act.  If  therefore  there  is  any  fluid  which 
is  the  cause  of  gravity,  though  such  fluid  could  act  up¬ 
on  terrestrial  substances,  yet  these  could  not  re-act  up¬ 
on  it  j  because  they  have  no  force  of  their  own,  but 
ilepend  entirely  upon  it  for  their  momentum.  In  this 
manner,  say  they,  've  may  conceive  that  the  planets 
circulate,  and  all  the  operations  of  nature  are  carried 
on  hv  means  of  a  subtile  fluid  j  which  being  perfectly 
active,  and  the  rest  of  matter  altogether  passive,  there 
is  neither  resistance  nor  loss  of  motion.  See  Mo¬ 
tion. 

From  the  preceding  axiom  Sir  Isaac  draws  the  fol¬ 
lowing  corollaries, 

1.  A  body  by  two  forces  conjoined  will  describe  the 
diagonal  of  a  parallelogram  in  the  same  time  that  it 
would  describe  the  sides  by  those  forces  apart. 

2.  Hence  we  may  explain  the  composition  'of  any 
one  direct  force  out  of  any  two  oblique  ones,  viz.  by 
making  the  two  oblique  Ibrces  the  sides  of  a  parallelo- 
trram,  and  the  direct  one  the  diaironal. 

O'  ,  ,  .  , 

3.  The  quantity  of  motion,  which  is  collected  by 

taking  the  sum  of  the  moiions  directed  towards  the  same 
parts,  and  the  difference  of  those  that  are  directed  to 
contrary  parts,  sufl'ers  no  change  from  the  action  of  bo¬ 
dies  among  themselves  :  because  the  motion  which  one 
body  loses  is  communicated  to  another  ;  and  if  we  sup¬ 
pose  friction  and  the  resistance  of  the  air  to  be  absent, 
the  motion  of  a  number  of  bodies  wliich  mutually  im¬ 
pelled  one  another  would  be  perpetual,  and  its  quantity 
alwavs  equal.  > 
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4.  The  common  centre  of  gravity  of  two  or  moie  Vc^itoniui 
bodies  do  not  alter  its  state  of  motion  or  rest  by  the  Pliilysoo!iy. 
actions  of  the  bodies  among  themselves  ;  and  therefore 

the  common  centre  of  gravity  of  all  bodies  acting  upon 
each  other  (excluding  outward  actions  and  impedi¬ 
ments)  is  cither  at  rest,  or  moves  uniformly  in  a  right 
line. 

5.  The  motions  of  bodies  included  in  a  given  space 
are  the  same  among  themselves,  whether  that  space  is 
at  rest,  or  moves  uniformly  forward  in  a  right  line 
without  any  circular  motion.  The  truth  of  this  is  evi¬ 
dently  shown  by  the  experiment  of  a  ship  •,  where  all 
motions  happen  after  the  same  manner,  whether  the 
ship  is  at  rest,  or  proceeds  uniformly  forward  in  a  straight 
line. 

6.  If  bodies,  anyhow  moved  among  themselves,  are 
urged  in  the  direction  of  parallel  lines  by  equal  accele-  • 
rative  forces,  they  will  all  continue  to  move  among 
themselves,  after  the  same  manner  as  it  they  had  been 
urged  by  no  such  forces. 

The  whole  of  the  mathematical  part  of  tlie  Newto¬ 
nian  philosophy  depends  on  the  following  lemmas  j  of 
which  the  first  is  the  principal, 

Lem.  I.  Quantities,  and  the  ratios  of  quantities, 
which  in  any  finite  time  converge  continually  to  equa¬ 
lity,  and  before  that  time  approach  nearer  the  one  to 
the  other  than  bv  any  given  diflerence,  become  ultl- 
niatelv  equal.  If  you  deny  it  j  suppose  them  to  be  ulti¬ 
mately  unequal,  and  let  D  be  their  ultimate  diflerence. 

Therefore  they  cannot  approach  nearer  to  equality  than 
by  that  given  diflerence  1)  ;  which  rs  against  the  sup¬ 
position.  14 

Concerning  the  meaning  of  this  lemma  plnlosophei's  Objections 
arc  not  agreed  •,  and  unhappily  it  is  the  very  lundamen-  to  the  first 
tal  position  on  which  the  whole  of  the  system  rests. 
i\Iany  cbjcclions  have  been  raised  to  it  by  people  who 
5  G  2  supposed 
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equal  and  contrary  loss  and  gain,  remain  in  equillbrio.  Ijet  the  original  motion  of  A  have  been  twelve,  then  A 
iiaving  received  a  contrary  action  equal  to  six,  six  degrees  of  its  motion  w'ill  be  destroyed  or  in  cqnilibrio  ;  con¬ 
sequently,  a  motive  force  as  six  will  remain  to  A  towards  the  south,  and  B  will  be  in  cqnilibrio,  or  at  rest.  A 
will  then  endeavour  to  move  with  six  degrees,  or  half  its  01  iginal  motion,  and  B  will  remain  at  rc.st  as  liefore. 
A  and  B  being  equal  masses,  by  the  laws  of  communication  three  degrees  ot  motion  will  be  communicated  to  If, 
or  A  with  its  six  degrees  will  act  with  three,  and  B  will  re-act  also  with  three.  B  then  will  act  on  .\  from 
south  to  north  equal  to  three,  while  it  is  acted  upon  or  resisted  by  A  from  north  to  south,  equal  also  to  three,  and 
B  will  remain  at  rest  as  before  •,  A  will  also  have  its  six  degrees  of  motion  reduced  to  one  half  by  the  contrary 
action  of  B,  and  only  three  degrees  of  motion  will  remain  to  A,  with  which  it  will  yet  endeavour  to  move  ;  and 
finding  B  still  at  rest,  the  same  process  will  be  rcjicated  till  the  whole  motion  ot  A*  i.s  reduced  to  an  infinitely 
small  quantity,  B  all  the  while  remaining  at  rest,  and  there  will  be  no  communication  of  mctlon  from  A  to  B, 
■which  is  contrary  to  experience. 

Let  a  body.  A,  whose  mass  is  twelve,  at  lest,  he  impinged  upon  fii-st  by  B,  having  a  mass  as  twelve,  and  a 
velocity  as  four,  making  a  momentum  of  48  j  and  secomlly  by  C',  whose  mass  is  six,  and  velocity  eight,  making 
a  momentum  of  48  equal  to  B,  the  three  bodies  being  inelastic.  In  tlie  first  case,  A  will  become  possessed  of  a 
momentum  of  24,  and  24  will  remain  to  B  ;  and,  in  the  second  case,  A  will  become  possejised  of  a  momentum 
of  32,  and  16  will  I'emain  to  (',  both  bodies  moving  with  equal  velocities  after  the  shock,  in  l;oth  cases,  by  the^ 
laws  of  percussion.  It  is  required  to  know,  if  in  both  cases  resists  equally,  and  it  B  and  (  act  equally  ?  it 
the  actions  and  resistances  are  equal,  how  docs  A  in  one  case  destroy  24  parts  of  B’s  motion,  and  in  tne  other 
case  32  parts  of  C’s  motion,  by  an  equal  resistance  ?  .\nd  how  does  If  communicate  in  one  case  24  degrees  ot 
motion,  and  C  32,  by  equal  actions  ?  If  the  actions  and  resistances  arc  unequal,  it  is  asked  how  tlic  same  mass 
can  resi.st  diflerentlv  to  bodies  impinging  upon  it  with  equal  momenta,  and  how  bodies  po.-isessed  of  equal  mo¬ 
menta  can  exert  different  actions,  it  being  admitted  that  bodies  resist  proportional  to  their  ma-vses,  and  that  their 
power  of  overcoming  resistance  is  jiroportional  to  their  momenta  ? 

It  is  incumbent  on  those  who  maintain  the  doctrine  of  universal  re-action,  to  free  it  from  these  difficulties  and 
apparent  contradictions. 
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Newtonian  supposed  themselves  capable  of  understanding  it.  Ihey 
Philosophy,  say,  that  it  is  impossible  we  can  come  to  an  end  of  any 
infinite  series,  and  therefore  that  the  word  ultimate  can 
in  this  case  have  no  meaning.  In  some  cases  the  lemma 
is  evidently  false.  Thus,  suppose  there  are  two  quanti¬ 
ties  of  matter  A  and  B,  the  one  containing  half  a  pound, 
and  the  other  a  third  part  of  one.  Let  both  be  conti- 
.  nually  divided  by  2 ;  and  though  their  ratio,  or  the 

proportion  of  the  one  to  the  other,  doth  not  vary,  yet 
the  difl’erence  between  them  perpetually  becomes  less, 
as  well  as  the  quantities  themselves,  until  both  the  dif¬ 
ference  and  quantities  themselves  become  less  than  any 
assignable  quantity  :  yet  the  dllierence  will  never  total¬ 
ly  vanish,  nor  the  quantities  become  equal,  as  is  evident 
from  the  two  following  series : 
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Thus  Ave  see,  that  though  the  difference  is  continual¬ 
ly  diminishing,  and  that  in  a  veiy  large  proportion, 
there  is  no  hope  of  its  vanishing,  or  the  quantities  be¬ 
coming  equal.  In  like  manner,  let  us  take  the  propor¬ 
tions  or  ratios  of  quantities,  and  we  shall  be  equally  un¬ 
successful.  Suppose  two  quantities  of  matter,  one  con¬ 
taining  8  and  the  other  10  pounds  ;  these  quantities  al¬ 
ready  have  to  each  other  the  ratio  of  8  to  10,  or  of  4 
to  5  ;  but  let  us  add  2  continually  to  each  of  tliem, 
and  though  the  ratios  continually  come  nearer  to  that 
of  equality,  it  is  in  vain  to  hope  for  a  perfect  coinci¬ 
dence.  Thus, 
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For  this  and  his  other  lemmas  Sir  Isaac  makes  the 
following  apology  :  “  These  lemmas  are  premised,  to 
avoid  the  tediousness  of  deducing  perplexed  demonstra¬ 
tions  ad  abst/rdum,  according  to  the  method  of  ancient 
geometers.  For  demonstrations  are  more  contracted  by 
the  method  of  indivisibles  :  but  because  the  hypothesis 
of  indivisibles  seems  somewhat  harsh,  and  therefore  that 
method  is  reckoned  less  geometrical,  I  chose  rather  to 
reduce  the  demonstrations  of  the  following  propositions 
to  the  first  and  last  sums  and  ratios  of  nascent  and  eva¬ 
nescent  quantities,  that  is,  to  the  limits  of  those  sums 
and  ratios  ;  and  so  to  premise,  as  short  as  I  could,  the 
demonstrations  of  those  limits.  For  hereby  the  same 
thing  is  perfonned  as  by  the  method  of  indivisibles; 
and  now  those  principles  being  demonstrated,  we  may 
use  them  with  morp  safety.— Therefore,  if  hereafter  I 
should  happen  to  consider  quantities  as  made  of  parti¬ 
cles,  or  should  use  little  curve  lines  for  right  ones  ;  I 
Avould  not  be  understood  to  mean  indivisibles,  but  eva¬ 
nescent  divisible  quantities  ;  not  the  sums  and  ratios  ot 
determinate  parts^  but  always  the  limits  of  sums  and 
ratios  ;  and  that  the  force  of  such  demonstrations  al¬ 
ways  depends  on  the  method  laid  down  In  the  foregoing 
lemmas.  ° 

Perhaps^  it  may  be  objected,  that  there  is  no  ulti¬ 
mate  proportion  of  evanescent  quantities,  because  the 
proportion,  before  the  quantities  have  vanished,  is  not 

Uie  ultimate,  and,  when  they  are  vanished,  is  none. _ 

But  by  the  same  argument  it  may  be  alleged,  that  a 
body  ai  riving  at  a  certain  place,  and  there  stopping. 


has  no  ultimate  velocity ;  because  the  velocity  before  Uewtouian 
the  body  comes  to  the' place  is  not  its  ultimate  veloci- PhUosophy. 

ty  ;  Avhcu  it  is  arrived,  it  has  none.  But  the  ansiver  is  ' - — ' 

easy  ;  for  by  the  ultimate  velocity  is  meant  that  Avith 
Avhich  the  body  is  moved,  neither  before  it  arrii'es  at 
its  place  and  the  motion  ceases,  nor  after ;  but  at  the 
very  instant  it  arrives,  that  is,  that  velocity  AA’Ith  which 
the  body  arrives  at  its  last  place,  and  Avith  Avhich  the 
motion  ceases.  And  in  like  manner,  by  the  ultimate 
ratio  of  evanescent  quantities  is  to  be  understood  the  ra¬ 
tio  of  the  quantities,  not  before  they  vanish,  nor  after¬ 
wards,  but  AvIth  Avhich  they  vanish.  In  like  manner, 
the  first  ratio  of  nascent  quantities  is  that  Avith  Avhich 
they  begin  to  be.  And  the  first  or  last  sum  is  that 
with  Avhich  they  begin  and  cease  to  be  (or  to  be  aug¬ 
mented  and  diminished).  There  is  a  limit  Avhich  the 
velocity  at  the  end  of  the  motion  may  attain,  but  not 
exceed  ;  and  this  is  the  ultimate  velocity.  And  there 
is  the  like  limit  in  all  quantities  and  proportions  that 
begin  and  cease  to  be.  And,  since  such  limits  are  cer¬ 
tain  and  definite,  to  determine  the  same  is  a. problem 
strictly  geometrical.  But  Avhatevcr  is  geometrical  Ave 
may  be  allowed  to  make  use  of  in  detei  mining  and 
demonstrating  any  other  thing  that  is  likeAvise  geome¬ 
trical. 

“  It  may  also  be  objected,  that  if  the  ultimate  ratios 
of  evanescent  quantities  are  given,  their  ultimate  mag¬ 
nitudes  Avill  be  also  given  ;  and  so  all  quantities  Avill 
consist  of  indivisibles,  Avhich  is  contrary  to  Avhat  Eu¬ 
clid  has  demonstrated  concerning  incommensurables,  in 
the  1 0th  book  of  his  Elements.  But  this  olqection  is 
founded  on  a  false  supposition.  For  those  ultimate 
ratios  with  Avhich  quantities  vanish  are  not  truly  the 
ratios  of  ultimate  quantities,  but  limits  toAvards  Avhich 
the  ratios  of  quantities  decreasing  continually  apr 
proach.” 

Lem.  II.  If  in  any  figure  A 
by  the  I’ight  line  A  a,  A  E,  and 
there  be  inscribed  any  number 
A  B  c,  C  f/,  &c.  comprehended  under  equal 


terminated  Plate 
curve  «  c  E,CCCLX1X, 

of  parallelograms 


o  c  E 

the 


bases 

AB,  BC,  /  CD,  &c.  and  the  sides  B  i,  C  c,  D  d, 
&c.  parallel  to  one  side  A  o  of  the  figure  ;  and  the 
parallelograms  aK.  b  /,  b  Lem,  cM.  d  n,  &c.  are  com¬ 
pleted. — Then  if  the  breadth  of  those  parallelograms 
be  supposed  to  be  diminished,  and  their  number  aug¬ 
mented  in  infinitum;  the  ultimate  ratios  Avhich  the  in¬ 
scribed  figure  AK  ^  L  c  M  c/  D,  the  circumscribed  fi¬ 
gure  A.a  I  b  7nc  n  d  oL,  and  curvilineal  figure  A  a^ft/E, 
Avill  have  to  one  another,  are  ratios  of  equality. — For 
the  difference  of  the  inscribed  and  circumscribed  figures 
is  the  sum  of  the  parallelograms  K /,  L  771,  M  w,  D  0; 
that  is  (from  the  equality  of  all  their  bases),  the 
rectangle  under  one  of  their  bases  K  b,  and  the  sum 
of  their  altitudes  A  a,  that  is,  the  rectangle  AB  I  a. 
— But  this  rectangle,  because  its  breadth  AB  is  sup¬ 
posed  diminished  in  i/ijimitv/n,  becomes  less  than  any 
given  space.  And  therefore  by  Lem.  I.  the  figures 
inscribed  and  circumscribed  become  ultimately  equal 
the  one  to  the  other;  and  much  more  will  the  interme¬ 
diate  curvilineal  figure  be  ultimately  equal  to  either. 

Lem.  III.  The  same  ultimate  ratios  are  also  ratios 
of  equality,  Avhen  the  breadths  AB,  BC,  CD,  &c.  of 
the  parallelograms  are  unequal,  and  are  all  diminished 
in  vifinitum. — The  demonstration  of  this  differs  but  lit¬ 
tle  from  that  of  the  former. 

In 


NEW 


Fig. 


Vfwionlan  succeeding  lemmas,  Sir  Isaac  goes  oil  to  prove, 

Philosophy.  In  a  manner  similar  to  the  above,  that  the  ultimate  ra- 
'  tios  of  the  sine,  chord,  and  tangent  of  arcs  infinitely  di¬ 
minished,  are  ratios  ot  equality,  and  therefore  that  in 
all  our  reasonings  about  these  we  may  safely  use  the 
one  for  the  other  : — that  the  ultimate  form  of  evanes- 
i:ent  triangles  made  by  the  arc,  chord,  and  tangent,  is 
that  of  similitude,  and  their  ultimate  ratio  is  that  of 
equality  j  and  hence,  in  reasonings  about  ultimate  ra¬ 
tios,  we  may  safely  use  these  triangles  for  each  other, 
whether  made  with  the  sine,  the  arc,  or  the  tangent. — 
.lie  then  shows  some  properties  of  the  ordinates  of  cur¬ 
vilinear  figures  ;  and  proves  that  the  spaces  which  a 
body  describes  by  any  finite  force  urging  it,  whether 
that  force  is  determinate  and  immutatile,  or  is  conti¬ 
nually  augmented  or  continually  diminished,  are,  in  the 
veiy  beginning  of  the  motion,  one  to  the  other  in  the 
duplicate  ratio  of  the  powers.  And,  lastly.  Having 
added  some  demonstrations  concerning  the  evanescence 
of  angles  of  contact,  he  proceeds  to  lay  down  the  ma¬ 
thematical  part  of  his  system,  and  which  depends  on 
the  following  theorems  : 

Theor.  I.  The  areas  which  revolving  bodies  de¬ 
scribe  by  radii  drawn  to  an  immoveable  centre  of  forcej 
lie  in  the  same  immoveable  planes,  and  are  proportional 
to  the  times  in  which  they  are  described. — For,  sup¬ 
pose  the  time  to  be  divided  into  equal  pai’ts,  and  in  the 
first  part  of  that  time,  let  the  body  by  its  innate  force 
describe  the  right  line  AB  (fig.  2.);  in  the  second  part 
of  that  time,  the  same  would,  by  Law  i.  if  not  hinder¬ 
ed,  proceed  directly  to  c  along  the  line  B  c=AB  j  so 
that  by  the  radii  AS,  BS,  c  S,  drawn  to  the  centre,  the 
equal  areas  ASB,  BS  c,  would  be  described.  But, 
when  the  body  is  arrived  at  B,  suppose  the  centripetal 
force  acts  at  once  with  a  great  impulse,  and  turning 
aside  the  body  from  the  right  line  B  r,  compels  it  after¬ 
wards  to  continue  its  motion  along  the  right  line  BC. 
Draw  c  C  parallel  to  BS,  meeting  BC  in  C  j  and  at 
the  end  of  the  second  part  of  the  time,  the  body,  by 
Cor.  I.  of  the  Laws,  will  be  lound  in  C,  in  the  same 
plane  with  the  triangle  ASB.  Join  SC  j  and  because 
SB  and  c  C  are  parallel,  the  triangle  SBC  will  he 
equal  to  the  triangle  SBC,  and  therefore  also  to  the 
triangle  SAB.  By  the  like  argument,  if  the  centripe¬ 
tal  force  acts  successively  in  C,  D,  E,  &c.  and  makes 
the  body  in  each  single  particle  ot  time  to  describe  the 
right  lines  CD,  DE,  EF,  &c.  they  will  all  lie  in  the 
same  plane  ;  and  the  triangle  SCD  will  be  equal  to  the 
triangle  SBC,  and  SDE  to  SCD,  and  SEE  to  SDE. 
And  therefore,  in  equal  times,  equal  areas  are  describ¬ 
ed  in  one  immoveable  plane  j  and,  by  composition,  any 
sums  SADS,  SAFS,  of  those  areas  are,  one  to  the 
other,  as  the  times  in  which  they  arc  described.  Now, 
let  the  number  of  those  triangles  be  augmented,  and 
their  size  diminished  in  infinitum;  and  then,  by  the 
preceding  lemmas,  their  ultimate  perimeter  .VDI  will 
be  a  curve  line  :  and  therefore  the  centripetal  force  by 
which  the  body  is  perpetually  drawn  hack  from  the 
tangent  of  this  curve  will  act  continually  ;  and  any  de¬ 
scribed  areas  SADS,  SAF.S,  wliieli  are  always  propor¬ 
tional  to  the  times  of  description,  will,  in  this  case  also, 
be  proportional  to  those  times.  E.  D. 

Cor.  I.  The  velocity  of  a  Iwdy  attract!  d  towards  an 
immoveable  centre,  in  spaces  voi<i  ot  resistance,  is  re¬ 
ciprocally  as  the  perpendicular  let  fall  from  that  centre 
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on  the  right  line  which  touches  the  orbit.  For  the  ve-  Newtonian 
locities  in  these  places.  A,  B,  C,  D,  E,  are  as  the  Philosophy, 
bases  AB,  BC,  DE,  EF,  of  equal  triangles  j  and  these 
bases  are  reciprocally  as  the  perpendiculars  let  fall  upon 
them. . 

Cor.  2.  If  the  chords  AB,  BC,  of  two  arcs,  succes¬ 
sively  described  in  equal  times  by  the  same  body,  in 
spaces  void  of  resistance,  are  completed  Into  a  parallelo¬ 
gram  ABCV,  and  the  diagonal  BV  of  this  parallelo¬ 
gram,  in  the  position  which  it  ultimately  acquires  when 
those  arcs  are  diminished  in  injinituin,  is  produced  both 
ways,  it  will  pass  through  the  centre  of  iorce. 

Cor.  3.  If  the  chords  AB,  BC,  and  DE,  EF,  of 
arcs  described  in  equal  times,  in  spaces  void  ot  resist¬ 
ance,  are  completed  into  the  parallelograms  ABCV, 

DEFZ,  the  forces  in  B  and  E  are  one  to  the  other  in 
the  ultimate  ratio  of  the  diagonals  BV,  EZ,  when  those 
arcs  are  diminished  in  injinttum.  lor  the  motions  BC- 
and  EF  of  the  body  (by  Cor.  1.  of  the  Laws),  are  com¬ 
pounded  of. the  motions  B  r,  BV  and  E /j  EZ  j  but 
BV  and  EZ,  which  are  equal  to  C  c  and  F f,  in  the 
demonstration  of  this  proposition,  were  generated  by 
the  impulses  of  the  centripetal  force  in  B  and  E,  and 
ace  therefore  proportional  to  those  Impulses. 

Cor.  4.  The  forces  by  which  bodies.  In  spaces  void 
of  resistance,  are  drawn  back  from  rectilinear  motlbns, 
and  turned  into  curvilinear  orbits,  are  one  to  another  as 
the  versed  sines  of  arcs  described  in  equal  times;  which 
versed  sines  tend  to  the  centre  of  force,  and  bisect  the 
chords  when  these  arcs  are  dimiuislied  to  infinity.  For 
such  versed  sines  are  the  halts  of  the  diagonals  men¬ 
tioned  in  Cor.  3. 

Cor.  5.  And  therefore  those  forces  are  to  the  force 
of  gravity,  as  the  said  versed  sines  to  the  versed  sines 
perpendicular  to  the  horizon  of  those  parabolic  arcs 
which, projectiles  describe  in  the  same  lime. 

Cor.  6.  And  the  same  things  do  all  hold  good 
(by  Cor.  5.  of  the  laws)  when  the  planes  in  which  the 
bodies  are  moved,  together  with  the  centres  of  force, 
which  are  placed  in  those  planes,  are  not  at  rest,  but 
move  uniformly  forward  in  right  lines. 

Theor.  II.  Every  body  that  moves  in  any  curve 
line  described  in  a  plane,  and,  by  a  radius  drawn  to  a 
point  either  Immoveable  or  moving  forward  with  aii 
uniform  rectilinear  motion,  describes  about  that  point 
areas  proportional  to  the  times,  is  urged  by  a  centripe¬ 
tal  force  directed  to  that  point. 

Case  I.  For  every  body  that  moves  In  a  curve  line 
is  (by  Law  1.)  turned  aside  from  its  rectilinear  course 
by  llie  action  of  some  force  that  im|)els  if,  and  that 
force  bv  which  the  body  is  turned  oil  trom  its  rectili¬ 
near  course,  and  made  to  describe  in  equal  times  the 
least  equal  triangles  SAB,  SBC,  .SCD,  &c.  ab«  lit  the 
immoveable  point  S,  (by  I’rop.  Law  2.) 

acts  in  the  place  B  according  to  the  direction  of  a  line 
parallel  to  C  ;  that  is,  in  the  direction  of  the  line  BS  ; 
and  in  the  place  C  according  to  the  direction  ot  a  line 
IKirallej  to  d  1),  that  is,  in  the  dli-eclion  of  the  line  C  S, 


6cc. ;  and  therefore  acts  always  in  the  direction  of  lines 
tending  to  the  immoveable  point  S.  Q.  1'..  I). 

Case  II.  And  (by  Cor.  5.  of  the  laws)  it  is  indif¬ 
ferent  whether  the  superficies  in  which  a  body  describes 
a  curvilinear  figure  be  qmescent,  or  moves  together 
with  the  body,  the  figure  de^cribid,  and  its  point  S, 
uniformly  forward  in  right  lines. 

CnR. 
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7s'(r»vi.ouian  r.on-resisting  spaces  or  nieditims,  if  the 

Tiu'oso;;hy.  areas  are  not  proportional  to  the  times,  the  lorces  are 

' - 'T—'  not  directed  to  the  point  in  which  the  radii  meet  ;  but 

diviate  therefrom  2/1  consequential  or  towards  the  parts 
to  which  the  motion  is  directed,  if  the  description  of 
the  areas  is  accelei'ated  j  but  in  antecedentia  if  retard¬ 
ed. 

Con.  2.  And  even  in  resisting  mediums,  if  the  de¬ 
scription  of  the  areas  is  accelerated,  the  directions  of 
the  forces  deviate  from  the  point  in  which  the  radii 
meet,  towards  the  parts  to  which  the  motion  tends. 

Scholium. 

A  body  may  be  urged  by  a  centripetal  force  com¬ 
pounded  of  several  forces.  In  which  case  the  meaning 
of  the  proposition  is,  that  the  force  which  results  out 
of  all  tends  to  the  point  S.  But  if  any  force  acts  per¬ 
petually  in  the  direction  of  lines  perpendicular  to  tlie 
described  surface,  this  force  will  make  the  body  to  de¬ 
viate  from  the  plane  of  its  motion,  but  will  neither  aug¬ 
ment  nor  diminish  the  quantity  of  the  described  sur¬ 
face  ;  and  is  thei’efore  not  to  be  neglected  in  the  com¬ 
position  of  forces. 

THEOn.  III.  Every  body  that,  by  a. radius  drawn 
to  the  centre  of  another  body,  howsoever  moved,  de¬ 
scribes  area^  about  that  centre  proportional  to  the  times, 
is  urged  by  a  force  compounded  of  the  centripetal  forces 
tending  to  that  other  body,  and  of  all  the  accelerative 
force  by  which  that  other  body  is  impelled _ The  de¬ 

monstration  of  this  is  a  natural  consequence  of  the  theo¬ 
rem  immediately  preceding. 

Hence,  if  the  one  body  L,  by  a  radius  drawn  to  the 
other  body  T,  describes  areas  proportional  to  the  times, 
and  from  the  whole  force  by  which  the  first  body  L  is 
urged,  (whether  that  force  is  simple,  or,  according  to 
Cor.  2.  of  the  lav.'s,  compounded  of  several  forces),  we 
subduct  that  whole  accelerative  force  by  whicli  the 
other  body  is  urged  j  the  whole  remaining  force  by 
which  tlie  first  body  is  urged  will  tend  to  the  other 
body  T,  as  its  centre. 

And  vice  versa,  if  the  remaining  force  tends  nearly 
to  the  other  body  T,  those  areas  will  be  nearly  propor¬ 
tional  to  the  times. 

If  the  body  L,  by  a  radius  drawn  to  the  other  body 
T,  describes  areas,  which,  compared  with  the  times,  are 
very  unequal,  and  that  other  body  T  be  either  at  ,  rest, 
or  moves  uniformly  forward  In  a  right  line,  the  action 
of  the  centripetal  force  tending  to  that  other  bodv  T 
IS  either  none  at  all,  or  it  is  mixed  and  combined  with 
very  powerful  actions  of  other  forces  and  the  whole 
force  compounded  of  them  all,  if  they  are  many,  is  dl- 
1  ected  to  another  (immoveable  or  moveable)  centre. 
The  same  thing  obtains  when  the  other  body  is  actu¬ 
ated  by  any  other  motion  whatever  y  provided  that 
centripetal  force  is  taken  ivhicli  remains  after  sub¬ 
ducting  that  whole  force  acting  upon  that  other  body 

Scholium. 

Because  the  equable  description  of  areas  indicates 
that  a  centre  is  respected  by  that  force  with  which  tlie 
body  is  most  alFected,  and  by  wlilch  it  is  drawn  back 
iiom  its  rectilinear  motion,  and  retained  in  its  orbit,  we 
miay  alivays  be  allowed  to  use  the  equable  description  of 


areas  as  an  indication  of  a  centre  about  which  all  cir-  Xewtenian 
lar  motion  is  performed  in  free  spaces.  Philosophy. 

Theor.  IV.  The  centripetal  forces  of  bodies  which  '  ''  ^ 

by  equable  motions  describe  diSerent  circles,,  tend  to  the 
centres  of  the  same  circles ;  and  are  one  to  the  other 
as  the  squares  of  the  arcs  described  in  equal  times  ajv 
plied  to  the  radii  of  circles. — For  these  forces  tend  to 
the  centres  of  the  circles,  (by  Theor.  2.  and  Cor.  2. 

Theor.  I.)  and  are  to  one  another  as  the  versed  sines  of 
the  least  arcs  described  in  equal  times  (by  Cor.  4. 

Theor  I.),  that  is,  as  the  squares  of  the  same  arcs  ap¬ 
plied  to  the  diameters  of  the  circles,  by  one  of  the  lem¬ 
mas  ;  and  therefore,  since  those  arcs  are  as  arcs  describ¬ 
ed  in  any  equal  times,  and  the  diameters  are  as  the  ra¬ 
dii,  the  forces  will  be  as  the  squares  of  any  arcs  describ¬ 
ed  in  the  same  time,  applied  to  the  radii  of  the  circles. 

Q.  E.  D. 

Cor.  I.  Therefore,  since  those  arcs  are  as  the  ve¬ 
locities  of  the  bodies,  the  centripetal  forces  are  in  a 
ratio  compounded  of  the  duplicate  ratio  of  the  velo¬ 
cities  directly,  and  of  the  simple  latio  of  the  radii  in¬ 
versely. 

Cor.  2.  And  since  the  periodic  times  are  in  a  ratio 
compounded  of  the  ratio  of  the  radii  directly,  and  the 
ratio  of  the  velocities  inversely  y  the  centripetal  forces 
are  in  a  ratio  compounded  of  the  ratio  of  the  radii  di¬ 
rectly,  and  the  duplicate  ratio  of  the  periodic  times  in¬ 
versely. 

Cor.  3.  Whence,  if  the  periodic  times  are  equal,  and 
the  velocities  therefore  as  the  radii,  the  centripetal  forces 
will  be  equal  among  themselves  y  and  the  eontrary. 

Cor.  4.  If  the  periodic  times  and  the  velocities  are 
both  in  the  subduplicatc  ratio  of  the  radii,  the  centri¬ 
petal  forces  will  be  equal  among  themselves  y  and  tlic 
contrary. 

Cor.  5.  If  the  periodic  times  arc  as  the  radii,  and 
therefore  the  velocities  equal,  the  centripetal  forces  will 
be  reciprocally  as  the  radii  y  and  the  contrai’y. 

Cor.  6.  If  the  periodic  times  are  in  the  sesquipllcatc 
ratio  of  the  radii,  and  therefore  the  velocities  recipro¬ 
cally  in  the  subduplicatc  ratio  of  the  radii,  the  centri¬ 
petal  forces  will  be  in  the  duplicate  ratio  of  the  radii 
inversely  y  and  the  contrary. 

Cor.  y.  And  universally,  if  the  periodic  time  is  as 
any  power  B."  of  the  radius  R,  and  therefore  the  veloci- 
city  reciprocally  as  the  power  R”"’  of  the  radius,  the 
centrijietal  force  will  be  reciprocally  as  the  power  R*"~* 
of  the  radius  y  and  the  contrary. 

Cor.  8.  The  same  things  all  hold  concerning  the 
times,  the  velocities,  and  forces,  by  which  bodies  de¬ 
scribe  the  similar  parts  of  any  similar  figures,  that  have 
their  centres  in  a  similar  position  within  those  figures, 
as  appears  by  applying  the  demonstrations  of  the  prece¬ 
ding  cases  to  those.  And  the  application  is  easy,  by 
only  substituting  the  equable  description  of  areas  in  the 
place  of  equable  motion,  and  using  the  distances  of  the 
bodies  from  tiie  centres  instead  of  the  radii. 

CoK.  9.  From  the  same  demonstration  it  likewise 
folloivs,  that  the  arc  which  a  body  uniformly  revolving 
in  a  circle  by  means  of  a  given  centripetal  force  de¬ 
scribes  in  any  time,  is  a  mean  proportional  between  the 
diameter  of  the  circle,  and  the  space  whicli  the  same 
body,  falling  by  tbe  same  given  force,  would  descend 
through  In  the  same  given  time. 
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^Tewtonian  “  By  means  of  tlie  preceding  proposition  and  its  co- 
I'hilosophy.  roHaries  (says  Sir  Isaac),  we  may  discover  the  propor- 
'  tion  of  a  centripetal  force  to  any  other  known  foixe, 
such  as  tliat  of  gravity.  For  if  a  body  by  means  of  its 
gravity  revolves  in  a  circle  concentric  to  the  earth,  this 
gravity  is  the  centripetal  force  of  that  body.  But  from 
the  descent  of  heavy  bodies,  the  time  of  one  entire  re¬ 
volution,  as  well  as  the  arc  described  in  any  given  time, 
is  given  (by  dor.  9.  of  this  theorem).  And  I)y  such 
propositions  Mr  Huygens,  in  his  excellent  book  iJe  Ho- 
ro/ogio  Osn/tatorio,  has  compared  the  force- of  gravity 
with  the  centrifugal  forces  of  revolving  bodies. 

The  preceding  proposition  may  also  be  demonstrated 
in  the  following  manner.  In  any  circle  suppose  a  poly¬ 
gon  to  be  inscribed  of  any  number- of  sides.  And  if  a 
body,  moved  with  a  given  velocity  along  the  sides  of 
the  polygon,  is  reflected  from  the  circle  at  the  several 
angular  points  •,  the  force  with  which,  at  every  reflec¬ 
tion  it  strikes  the  circle,  will  be  as  its  velocity  :  and 
therefore  the  sum  of  the  forces,  in  a  given  time,  will  be 
as  that  velocity  and  the  number  of  reflections  conjunct- 
ly  ;  that  is  (If  the  species  of  the  polygon  be  given),  as 
the  length  described  in  that  given  time,  and  Increased 
or  diminished  in  the  ratio  of  the  same  length  to  the  ra- 
<lius  of  the  circle  ;  that  Is, ‘as  the  square  of  that  length 
applied  to  the  radius  •,  and  therefore,  if  the  polygon, 
by  having  its  sides  diminished  in  inji/iitifm,  coincides 
with  the  circle,  as  the  square  of  the  arc  described  in 
a  given  time  applied  to  the  radius.  This  is  the  centri¬ 
fugal  force,  with  which  the  body  impels  the  circle  ; 
and  to  which  the  contrary  force,  wherewith  the  circle 
continually  repels  the  body  towards  the  centre,  is  equal. 

On  these  principles  hangs  the  whole  of  Sir  Isaac 
Newton’s  mathematical  philosophy-  He  now  shows 
how  to  find  the  centre  to  which  the  forces  impelling 
any  body  are  directed,  having  the  velocity  of  the  body 
given  :  and  finds  the  centrifugal  force  to  be  always  as 
the  versed  sine  of  the  nascent  arc  directly,  and  as  the 
square  of  the  time  Inversely  ;  or  directly  as  the  square 
of  the  velocity,  and  inversely  as  the  chord' of  the  nas¬ 
cent  arc.  From  these  premises  he  deduces  the  method 
of  finding  the  centripetal  force  directed  to  any  given 
point  when  the  body  revolves  in  a  circle  ;  'and  this 
whether  the  central  point  is  near  or  at  an  immense 
distance  j  so  tliat  all  the  lines  drawm  IVom  it  may  be 
taken  for  parallels.  The  same  thing  he  shows  with  re¬ 
gard  to  bodies  revolving  in  spirals,  ellipses,  hyperbo¬ 
las,  or  parabolas. — Haring  the  figures  of  the  mbits 
given,  he  shows  also  how  to  find  the  relocities  and 
moving  powers  ;  and,  in  short,  solves  all  the  most  dif¬ 
ficult  ))roblems  relating  to  the  celestial  bodies  with  an 
astonishing  degree  of  mathematical  skill.  I'liese  pro¬ 
blems  and  demonstrations  are  all  contained  in  the  first 
book  of  the  Principta  :  luit  to  gi\  e  an  account  of  theni 
here  would  far  exceed  our  limits  ;  neither  would  many 
of  them  be  intelligible,  excepting  to  first-rate  mathe¬ 
maticians. 

!n  the  second  book.  Sir  Isaac  treats  of  the  jiroper- 
16  tie-i  of  fluids,  and  their  powers  of  resistance  :  and  here 
Hulcs  iDi-  im,;  ,l„,vn  such  principles  as  entirely  overthrow  the 
p  I  oiop  li-  (iQctrinc  of  Des  (  artes’s  vortices,  rvhich  was  the  fa- 
hluor.aiile  system  in  lii*^  tune.  In  tl;e  tiuril  book,  In-  lie- 
gln.s  particularly  to  treat  of  the  natural  plienomi  iia,  and 
apply  them  to  the  mathematical  principles  formerly  rie- 
monstratedj  and,  as  a  necessary  prclimir.ari  to  this  jiart. 
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he  lays  down  the  following  rules  for  reasoning  in  natu-  Kewtonian 
ral  philosophy.  Pliilosopliy.. 

1.  Me  are  to  admit  no  more  causes  of  natural  things  ' 

than  such  as  are  both  true  and  sufficient  to  explain  their 
natural  appearances. 

2.  Therefore  to  the  fame  natural  effects  wc  must  al¬ 
ways  assign,  as  far  as  possible,  the  same  causes. 

3.  The  qualities  of  bodies  which  admit  neither  in¬ 
tension  or  remission  of  degrees,  and  wdilch  are  i'ound 
to  belong  to  all  bodies  within  the  reach  of  our  experi¬ 
ments,  are  to  be  esteemed  the  universal  qualities  of  all 
bodies  w’hatsoever. 

4.  In  experimental  philosophy,  rve  are  to  look  upon 
propositions  collected  by  general  induetion  from  pheno¬ 
mena  as  accurately  or  very  nearly  true,  notwithstanding 
any-  contrary  hypotheses  that  may  be  imagined,  till 
such  time  as  other  phenomena  occur,  by  which  they 
may  either  be  made  more  accurate, or  liable  to  exceptions. 

The  phenomena  first  considered  are,  i.  That  the  sa¬ 
tellites  of  .lupitei-,  by  radii  drawn  to  the  centre  of  their 
primary-,  describe  areas  proportional  to  the  times  of 
their  description  5  and  that  their  periodic  times,  the 
fixed  stars  being  at  rest,  are  in  the  sesquiplicate  ratio  of 
their  distances  from  Its  centre.  2.  I'hc  same  thing  is 
likewise  observed  of  the  phenomena  of  Saturn.  3.  The 
five  primary  planets,  Mercurv,  Venus,  Mars,  Jupiter, 
and  Saturn,  ■.'■ith  their  several  orbits  encompass  the  sun. 

4.  The  fixed  stars  being  supposed  at  rest,  the  periodic 
times  of  the  five  pi-Imai-y  planets,  and  of  the  earth, 
about  the  sun,  are  in  the  sesquiplicate  proportion  of 
their  mean  di.stances  from  the  sun.  5.  'Fhe  primary 
planets,  by  radii  drawn  to  the  earth,  describe  areas  no 
ways  proportionable  to  the  times  :  but  the  areas  wlsich 
they  describe  by  radii  drawn  to  the  sun  are  propor¬ 
tional  to  the  times  of  description.  6.  The  moon,  by  a. 
radius  elrawn  to  the  centre  of  the  earth,  describes  an 
area  proportional  to  the  time  of  description.  All  these 
phenomena  are  undeniable  from  astronomical  observa¬ 
tions,  and  are  explained  at  lai'ge  under  the  article 
Astronomy.  The  mathematical  demonstrations  are 
next  applied  by  Sir  Isaac  Newton  in  the  foJIowing 
propositions ; 

Prop.  I.  The  forces  by  which  the  satellites  of  Ju¬ 
piter  are  continually  drawn  off  from  rectiline  ar  motions, 
and  retained  in  their  proper  orbits,  tend  to  the  centre 
of  that  planet  j  and  are  reciprocally  as  the  squares  of 
the  distances  of  those  satellites  from  that  centre.  'J'lic 
Ibrmcr  part  of  this  proposition  appears  from  'I'lieor.  2. 
or  3.  and  the  latter  from  t  or.  6.  of  'I’hcor.  5.  ;  and 
the  same'  thing  we  are  to  understand  of  the  satellites  of 
Saturn. 

Prop.  II.  'The  forces  bv  which  the  primarv  planet^ 
are  continually  drawn  off  ii-om  rectilinear  motions,  and 
retained  in  their  proper  orbits,  tend  to  the  sun  ;  and 
are  reciprocallv  as  the  scjiiares  of  the  distances  from  the 
suu’.s  centre.  'The  forn.er  part  of  tliis  proposition  is 
manifest  from  Phenomenon  5.  just  mentioned,  and 
from  'I'heor.  2.  j  the  bitter  from  Phenomenon  4.  and 
(  or.  6.  of  ’I’licor.  4.  But  thi.s  part  of  the  proposition 
is  with  great  accuracy  deducibh  friun  the  <|uic,scence  of 
the  aplulion  points.  I'or  a  wry  -  mall  aberration  from 
the  reciprocal  duplicate  pi-oportion  would  produce  a 
motion  of  the  nii-ides,  sensible  in  every  single  revolution, 
and  in  niauv  ol  them  euornion--lv  gnat. 

Prop.  III.  'I'he  force  bv  which  the  moon  is  nt.iir.cJ 
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Newtonian?  ill  its  orbit,  temls  towaribj  the  earth ;  aaJ  is  reciprocally 

'Philosophy,  as  the  square  ot  tlie  distance  of  Its  place  irom  the^  centre 
— V-—  '  of  the  earth.  The  former  part  of  this  proposition  is 
evident  from  Piieuom.  5.  and  Theor.  2.  ;  the  latter  from 
Phenom.  6.  and  Theor.  2.  or  3.  It  is  also  evident  from 
the  very  slow  inotion  of  the  moon’s  apogee  j  which,  in 
every  single  revolution,  amounting  but  to  3°  3'  tn  con- 
seqiientia,  may  be  neglected  ;  and  this  more  fully  ap¬ 
pears  from  the  next  proposition. 

Prop.  IV.  The  moon  gravitates  towards  the  earth, 
and  by  the  force  of  gravity  is  continually  drawn  oft’ 
from  a  rectilinear  motion,  and  retained  in  its  orbit. — 
The  mean  distance  from  the  moon  to  the  earth  in  the 
syzigies.  In  semidiameters  of  the  latter,  is  about  60-y. 
Let  us  assume  the  mean  distance  of  60  semidiameters  in 
the  syzigies  •,  and  suppose  one  revolution  ot  the  moon  In 
respect  of  the  fixed  stars  to  be  completed  in  27“*  7’’  43', 
as  astronomers  have  determined  ;  and  the  circumference 
of  the  earth  to  amount  to  123,249,600  Paris  feet. 
Now,  If  we  imagine  the  moon,  deprived  of  all  motion, 
to  he  let  go,  so  as  to  descend  towards  the  earth  with  the 
impulse  of  all  that  force  by  which  it  is  retained  in  its  or¬ 
bit,  it  will,  in  the  space  of  one  minute'of  time,  describe  in 
its  fall  15^  Paris  feet.  For  the  versed  sine  of  that  arc 
which  the  moon,  in  the  space  of  one  minute  of  time, 
deserlbes  by  Its  mean  motion  at  the  distance  of  60  se- 
midiameters  of  the  earth,  is  nearly  I5x\  Paris  feet ; 
or  more  accurately,  15  feet  one  inch  and  one  line  f. 
Wherefore  since  that  force,  in  approaching  to  the  earth, 
increases  in  the  reciprocal  duplicate  proportion  of  the 
distance  ;  and,  upon  that  account,  at  the  surface  of  the 
earth,  is  60  X  60  times  greater  than  that  at  the  moon  j  a 
body  in  our  regions,  falling  with  that  force,  ought,  in 
the  space  of  one  minute  of  time,  to  describe  60  X  60  X 
1 5x1  Paris  feet  j  and  In  the  space  of  one  second  of  time 
to  describe  I5tW  of  those  feet;  or,  more  accurately,  15 
.  feet  I  inch  i  line  And  with  this  very  force  we  ac¬ 
tually  find  that  bodies  here  on  earth  do  really  descend. 
— For  a  pendulum  oscillating  seconds  in  the  latitude  of 
Paris,  will  be  three  Paris  feet  and  84  lines  in  length, 
as  Mr  Huygens  has  observed.  And  the  space  which 
a  heavy  body  describes  by  falling  one  second  of  time, 
is  to  half  the  length  of  the  pendulum  in  the  duplicate 
ratio  of  the  circumference  of  the  circle  to  its  diame¬ 
ter ;  and  is  therefore  15  Paris  feet  i  inch  i  line 
And  therefore  the  force  by  which  the  moon  is  retained 
in  Its  orbit,  becomes  at  the  very  surface  of  the  earth, 
equal  to  the  force  of  gravity  which  we  observe  in  heavy 
bodies  there.  And  therefore  (by  Rule  i.  and  2.)  the 
force  by  which  the  moon  Is  retained  in  Its  orbit  is  that 
very  same  force  which  we  commonly  call  gi'avity.  For 
were  gravity  another  force  different  from  that,  then  bo¬ 
dies  descending  to  the  earth  with  the  joint  impulse  of 
both  forces  would  fall  with  a  double  velocity,  and,  in 
the  space  of  one  second  of  time,  would  describe  305- 
Paris  feet ;  altogether  against  experience. 

The  demonstration  of  this  proposition  may  be  more 
diffusely  explained  after  the  following  manner:  Sup¬ 
pose  several  moons  to  revolve  about  the  earth,  as  in 
_  the  system  of  Jupiter  or  Saturn,  the  periodic  times  of 
those  moons  would  (by  the  argument  of  induction) 
observe  the  same  law  which  Kepler  found  to  obtain 
among  the  planets ;  and  therefore  their  centripetal  for¬ 
ces  would  be  reciprocally  as  the  squares  of  the  distan- 


N  E  W 

ces  from  the  centre  of  the  earth,  by  Prop.  1.  Now,  if  Newtonian 
the  lowest  of  these  were  very  small,  and  were  so  near  Philosophy, 
the  earth  as  almost  to  touch  the  tops  of  the  highest v— 
mountains,  the  centripetal  force  thereof,  retaining  it 
in  its  orbit,  would  be  very  nearly  equa)  to  the  weights 
of  any  terrestrial  bodies  that  should^  be  found  upon 
the  tops  of  these  mountains  ;  as  may  he  known  from 
the  foregoing  calculation.  Therefore,  if  the  same  little 
moon  should  be  deserted  by  its  centrifugal  force  that 
carries  it  through  its  orbit,  it  would  descend  to  the 
earth  ;  and  that  with  the  same  velocity  as  heavy  bo¬ 
dies  do  actually  descend  with  upon  the  tops  of  those 
very  mountains,  because  of  the  equality  of  forces  that 
oblige  them  both  to  descend.  And  if  the  force  by 
which  that  lowest  moon  would  descend  were  difterent 
from  that  of  gravity,  and  if  that  moon  were  to  gravitate 
towards  the  earth,  as  we  find  terrestrial  bodies  do  on 
the  tops  of  mountains,  it  would  then  descend  with 
twice  the  velocity,  as  being  impelled  by  both  these 
forces  conspiring  together.  Therefore,  since  both  these 
forces,  that  is,  the  gravity  of  lieavy  bodies,  and  the 
centripetal  forces  of  the  moons,  respect  the  centre  of 
the  earth,  and  are  similar  and  equal  between  themselves, 
they  will  (by  Rule  I.  and  2.)  have  the  same  cause. 

And  therefore  the  force  which  retains  the  moon  in  its 
orbit,  is  that  very  force  which  we  commonly  call  gra¬ 
vity;  because  otherwise,  this  little  moon  at  the  top  ot 
a  mountain  must  cither  be  without  gravity,  or  fall  twice 
as  swiftly  as  heavy  bodies  use  to  do. 

Having  thus  demonstrated  that  the  moon  is  retained 
in  its  orbit  by  its  gravitation  towards  the  earth,  it  is 
easy  to  apply  the  same  demonstration  to  the  motions  of 
the  other  secondary  planets,  and  of  the  primary  planets 
round  the  sun,  and  thus  to  show  that  gravitation  prevails 
throughout  the  whole  creation  ;  after  which.  Sir  Isaac 
proceeds  to  show'  from  the  same  principles  that  the 
heavenly  bodies  gravitate  towards  each  other,  and  con¬ 
tain  difterent  quantities  of  matter,  or  have  different 
densities  in  proportion  to  their  bulks. 

PiiOB.  V.  All  bodies  gravitate  towards  every  planet; 
and  the  weights  of  bodies  towards  the  same  planet,  at 
equal  distances  from  its  centre,  are  proportional  to  the 
quantities  of  matter  they  contain. 

It  has  been  confirmed  by  many  experiments,  that 
all  sorts  of  heavy  bodies  (allowance  being  made  for 
the  inequality  of  retardation  by  some  small  resistance 
of  the  air),  descend  to  the  earth  from  £qual  heights  in 
equal  times;  and  that  equality  of  times  wc  may  dis¬ 
tinguish  to  a  great  accuracy  by  the  help  of  pendu¬ 
lums.  (Sir  Isaac  Newton  tried  the  thing  in  gold,  sil¬ 
ver,  lead,  glass,  sand,  common  salt,  wood,  water,  and 
wheat.  He  provided  two  wooden  boxes,  round  and 
equal,  filled  the  one  with  wood,  and  suspended  an 
equal  weight  of  gold  in  the  centre  of  oscillation  of  the 
other.  The  buxes  hanging  by  equal  threads  of  II 
feet,  made  a  couple  of  pendulums,  perfectly  equal  in 
weight  and  figure,  and  equally  receiving  the  resistance 
of  the  air.  And  placing  the  one  by  the  other,  he  ob¬ 
served  them  to  plav  together  forwards  and  backward, 
for  a  long  time,  witli  equal  vibrations.  And  there¬ 
fore  ihe  quantity  of  matter  in  the  gold  was  to  the 
quantity  of  matter  in  tin  wood,  as  the  action  of  the 
motive  force  (or  vis  molrix)  upon  all  the  gold,  to  the 
action  of  the  same  upon  all  the  wood  ;  that  is,  as  the 

■weight 
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Newtonian  Weight  of  the  one  to  the  weight  of  the  otlier.  And 
Philosophy,  the  like  happened  in  the  other  bodies.  By  these  expe- 
'  '  »  riments,  in  bodies  of  the  same  weight,  he  could  mani¬ 
festly  have  discovered  a  difl’erence  of  matter  less  than 
the  thousandth  part  of  the  whole,  had  any  such  been. 
But  without  all  doubt,  the  nature  of  gravity  towards 
the  planets,  is  the  same  as  towards  the  earth.  For 
should  we  imagine  our  terrestrial  bodies  removed  to  the 
orb  of  the  moon,  and  there,  together  with  the  moon, 
deprived  of  all  motion,  to  b^  let  go,  so  as  to  fall  to¬ 
gether  towards  the  earth  ;  it  is  certain  from  what  we 
have  demonstrated  before,  that  in  equal  times,  they 
would  describe  equal  spaces  with  the  moon,  and  of 
consequence  are  to  the  moon  in  quantity  of  matter, 
as  their  weights  to  Its  weight.  Moreover,  since  the 
satellites  of  Jupiter  perform  their  revolutions  in  times 
which  observe  the  sesquiplicate  proportion  of  their  di¬ 
stances  from  Jupiter’s  centre,  their  accelerative  gravi¬ 
ties  towards  Jupiter  will  be  leciprocally  as  the  squares 
of  their  distances  from  Jupiter’s  centre  j  that  is,  equal 
at  equal  distances.  And  therefore,  these  satellites,  if 
supposed  to  fall  towards  Jupiter  from  equal  heights, 
would  describe  equal  spaces  in  equal  times,  in  like  man¬ 
ner  as  heavy  bodies  do  on  our  earth.  And  by  the  same 
argument  if  the  circumsolar  planets  were  supposed  to 
be  let  fall  at  equal  distances  from  the  sunj  they  would, 
in  their  descent  towards  the  sun,  describe  equal  spaces 
in  equal  times.  But  forces,  which  equally  accelerate 
unequal  bodies,  must  be  as  those  bodies :  that  Is  to-say, 
the  weights  of  the  pla?iets  towards  tlie  sun  must  be  as 
their  quantities  of  matter.  Further,  That  the  weights 
of  Jupiter  and  his  satellites  towards  the  sun  are  pro¬ 
portional  to  the  several  quantities  of  their  matter,  ap¬ 
pears  from  the  exceeding  regular  motions  of  the  satel¬ 
lites.  For  if  some  of  the  bodies  were  more  strongly 
attracted  to  the  sun  in  proportion  to  their  quantity  of 
matter  than  others,  the  motions  of  the  satellites  would 
he  disturbed  by  that  inequality  of  attraction.  If,  at 
equal  distances  from  the  sun,  any  satellite,  in  propor¬ 
tion  to  the  quantity  of  Its  matter,  did  gravitate  to¬ 
wards  the  sun,  with  a  force  greater  than  Jupiter  in  pro¬ 
portion  to  his,  according  to  any  given  proportion,  sup¬ 
pose  d  to  e  ;  then  the  distance  between  the  centres  of 
the  sun  and  of  the  satellite’s  orbit  would  be  always 
greater  than  the  distance  between  the  centres  of  ilie  sun 
and  of  Jupiter  nearly  in  the  subduplicate  of  that  pro¬ 
portion.  And  if  the  satellite  gravitated  towards  tlie 
sun  with  a  force  less  In  the  proportion  of  c  to  d,  the  di¬ 
stance  of  the  centre  of  the  satellite’s  orb  from  the  sun 
would  be  less  than  the  distance  of  the  centre  of  Jupiter’s 
from  the  sun  in  the  subdiiplicatc  of  the  same  proportion. 
'I'liercfore,  if,  at  equal  distances  from  the  sun,  the  acce¬ 
lerative  gravity  of  any  satellite  towards  the  sun  were 
greater  or  less  than  the  accelerating  gravity  of  Jupiter 
towards  the  sun  hut  by  part  of  the  whole  gravity  j 
the  distance  of  the  centre  of  the  satellite’s  orbit  from 
the  sun  would  be  greater  or  less  than  the  distance  of  Ju¬ 
piter  from  the  sun  hy  part  of  the  whole  distance, 
that  is,  liy  a  fifth  part  of  the  distance  of  the  utmost  sa¬ 
tellite  from  the  centre  of  Jupiter;  mi  eccentricity  of 
the  orbit  which  would  lie  very  sensible.  But  the  orbits 
of  llie  satellites  are  coneenlrlc  to  Jupiter  ;  ihereforr  the 
accelerative  gravities  of  Jupiter,  and  of  all  its  satellites, 
towanls  the  sun,  are  equal  among  themselves.  And  hy 
the  ^amc  argument,  the  weight  of  Saturn  and  of  his  ^a- 
\  or.  XIV.  Fart  11. 


tellltes  towards  the  sun,  at  equal  distances  from  the  sun,  ^^cwioniau 
are  as  their  several  quantities  of  matter;  and  the  Pliilosopliv. 
weights  of  the  moon  and  of  the  earth  towards  the  sun,  — v— 

are  either  none,  or  accurately  proportional  to  the  masses 
of  matter  which  they  contain. 

But  further,  the  weights  of  all  the  parts  of  every 
planet  towards  any  other  planet  are  one  to  another  as 
the  matter  in  the  several  parts.  For  if  some  piwts  gra¬ 
vitated  more,  others  less,  than  in  proportion  to  the  quan¬ 
tity  of  their  mutter ;  then  the  whole  planet,  according 
to  the  sort  of  parts  wdth  which  It  most  abounds,  woulil 
gravitate  more  or  le.ss  than  In  proportion  to  the  quantity 
of  matter  in  the  whole.  Nor  is  it  of  any  moment  whe¬ 
ther  these  parts  are  external  or  internal.  For  if,  as  an 
instance,  we  should  imagine  the  terrestrial  bodies  with 
us  to  be  raised  up  to  the  Orb  of  the  moon,  to  be  there 
compared  with  its  body  ;  if  the  weights  of  such  bodies 
were  to  the  weights  of  the  external  parts  of  the  moon 
as  the  quantities  of  matter  in  the  one  and  in  the  other 
respectively,  but  to  the  weights  of  the  internal  part; 
in  a  greater  or  less  proportion ;  then  likewise  the 
weights  of  those  bodies  would  be  to  the  weight  of  the 
whole  moon  in  a  greater  or  less  proportion  ;  against 
what  we  have  showed  above. 

CoK.  I.  Hence  the  weights  of  bodies  do  not  de-  . 
pend  upon  their  forms  and  textures.  For  if  the  weights 
could  be  altered  with  the  forms,  they  would  be  great¬ 
er  or  less,  according  to  the  variety  of  forms  in  equal 
matter  ;  altogether  against  experience. 

CoK.'  2.  Universally,  all  bodies  about  the  earth  gra¬ 
vitate  towards  the  earth  ;  and  the  weights  of  all,  at 
equal  distances  from  the  earth’s  centre,  are  as  the  quan¬ 
tities  of  matter  which  they  severally  contain.  This  is 
the  quality  of  all  bodies  w’ithin  the  reach  of  our  expo- 
riments;  and  therefore  (by  Rule  3.)  to  be  afllrmed  of 
all  b'odies  whatsoever.  If  ether,  or  any  other  bndv, 
were  either  altogether  void  of  gravity,  or  were  to  gra 
vitate  less  in  proportion  to  its  quantity  of  matter; 
then,  because  (accouling  to  Aristotle,  Des  Cartes,  and 
others)  there  is  no  ditference  betwixt  that  and  otlui 
bodies,  but  in  mere  form  of  matter,  by  a  successive 
change  from  form  to  form,  it  might  be  changi  d  at  last 
into  a  body  of  the  same  condition  wit!)  those  Avhleh 
gravitate  most  In  proportion  to  their  quantity  of  mat¬ 
ter  ;  and,  on  the  other  hand,  the  heavie.st  bodies,  :ie 
quiring  the  first  form  of  that  body,  might  liy  degi  ees 
quite  lose  their  gravity.  And  therefore  the  weights 
would  depend  upon  the  forms  of  bodies,  and  with  those 
forms  might  be  changed,  contrary  to  what  was  provctl 
in  the  preceding  corollary. 

Cor.  3.  All  spaces  are  not  equally  full.  I'orif  all 
spaces  were  equally  full,  then  the  specific  gravity  of  the 
Jluid  wliich  fills  the  region  of  the  air,  on  account  of 
the  extreme  density  of  the  matter,  w'onld  fall  nothing 
short  of  the  specific  gravity  of  quicksilver  nr  gold, 
or  any  other  the  most  dense  hotly,  and  therefore,  in  i- 
tlier  goM,  nor  any  other  body,  couhl  ile.scend  in  air. 

For  bodies  do  not  dcsccinl  in  Ihiids,  unless  thev  arn 
specifically  heavier  than  the  fluids.  And  if  the  quan¬ 
tity  of  matter  In  a  given  space  can  by  any  rarefaction 
be  diminished,  what  should  hinder  .1  ilin'iliiiition  to  in¬ 
finity  ? 

(  tiR.  4.  If  all  the  solid  particles  of  all  bodies  arc  of 
the  same  deiisitv,  nor  can  lie  r.in  lied  w  ’  bout  pores, 
a  voiil  .spare  or  \  acuum  mn-t  be  grar.ud.  .  By  bodies 
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l7ewtoii!an  of  tlie  same  density,  onr  author  means  those  whose  vires 
Vhiloio^lxj. inertia  are  in  the  proportion  of  their  bulks. J 

Frob.  VI.  Tliat  there  is  a  power  of  gravity  tend¬ 
ing  to  all  bodies,  proportional  to  the  several  quantities 
of  matter  which  they  contain. 

Tliat  all  the  planets  mutually  gravitate  one  tow'ards 
another,  we  have  proved  before :  as  well  as  that  the 
force  of  gravity  towards  every  one  of  them,  considered 
apart,  is  reciprocally  as  the  square  of  the  distance  of 
places  from  the  centre  of  the  planet.  And  thence  it 
follows  that  the  gravity  tending  towards  all  the  pla¬ 
nets  is  proportional  to  the  matter  which  they  con¬ 
tain. 

Moreover,  since  all  the  parts  of  any  planet  A  gra¬ 
vitate  towards  any  other  planet  B,  and,  the  gravity  of 
every  part  is  to  the  gravity  of  the  whole  as  the  matter 
of  the  part  to  the  matter  of  the  whole  j  and  (by  Law  3.) 
to  every  action  corresponds  an  equal  re-action  ;  there¬ 
fore  the  planet  B  will,  on  the  other  hand,  gravitate  to¬ 
wards  all  the  parts  of  the  planet  A  5  and  its  gravity 
towards  any  one  part  will  be  to  the  gravity  towards 
the  whole,  as  the  matter  of  the  part  to  the  matter  of 
the  whole.  O.  E.  D. 

Cor.  I.  Therefore  the  force  of  gravity  towards  any' 
whole  planet,  arises  from,  and  is  compounded  of,  the 
forces  of  gi-avity  towards  all  its  parts.  INIagnetic  and 
electric  attractions  afford  us  examples  of  this.  Fo)'  all 
attraction  towards  the  whole  arises  from  the  attractions 
towards  the  several  parts.  The  thing  may  be  easily  un¬ 
derstood  in  gravity,  if  we  consider  a'  greater  planet  as 
formed  of  a  number  of  lesser  planets,  meeting  together 
in  one  globe.  For  hence  it  would  appear  that  the 
force  of  the  whole  must  arise  from  the  forces  of  the 
component  parts.  If  it  be  objected,  that,  according 
to  this  law,  all  bodies  with  us  must  mutually  gi'avitate 
one  towards  another,  whereas  no  such  gravitation  any¬ 
where  appears  ;  it  is  answered,  that,  since  the  gravita¬ 
tion  towards  these  bodies  is  to  the  gravitation  towards 
the  whole  earth,  as  these  bodies  are  to  the  W'liole  earth, 
the  gravitation  towards  them  must  be  far  less  than  to 
fall  under  the  observation  of  our  senses.  [The  expe¬ 
riments  w’ith  regard  to  the  attraction  of  mountains, 
however,  have  now  further  elucidated  this  point.] 

Cor.  2.  The  force  of  gravity  towards  the  several 
equal  particles  of  any  body,  is  reciprocally  as  the  square 
of  the  distance  of  places  from  the  particles. 

Frob.  VII,  In  two  spheres  mutually  gravitating 
each  towards  the  other,  if  the  matter,  in  places  on  all 
sides  round  about  and  equidistant  from  the  centres,  is 
similar  j  the  weight  of  either  sphere  towards  the  other 
will  be  reciprocally  as  the  square  of  the  distance  be¬ 
tween  their  centres. 

For  the  demonstration  of  this,  see  the  Principia, 
Book  I.  Prop.  Ixxv.  and  Ixxvi. 

Cor.  I.  Hence  we  may  find  and  compare  together 
the  weights  of  bodies  towards  different  planets.  For 
the  weights  of  bodies  revolving  in  circles  about  pla¬ 
nets  are  as  the  diameters  of  the  circles  directly,  and 
the  squares  of  their  periodic  times  reciprocally  ;  and 
their  weights  at  the  surfaces  of  the  planets,  or  at  any 
other  distances  from  their  centres,  are  (by  this  prop.) 
greater  or  less,  in  the  reciprocal  duplicate  proportion 
of  the  distances.  Thus  from  the  periodic  times  of  Ve- 
.  BUS,  revolving  about  the  sun,  in  2  24d.  i6|h. ;  of  the 
•utmost  circumjovial  satellite  revolvingabout  Jupiter, in 


i6d.  of  the  Hnygcnlan  satellite  about  Saturn 

in  I5d.  22411.  j  and  of  the  moon  about  the  earth  in  philosophy. 
27d.  yh.  43^ ;  compared  with  the  mean  distance  of  Ve-  > < 
mis  from  the  sun,  and  with  the  greatest  heliocentric 
elongations  of  the  outmost  cli-cumjovial  satellite  from 
Jupiter’s  centre,  8'  16"  j  of  the  Huygenian  satellite 
from  the  centre  of  Saturn,  3'  4"  j  and  of  the  moon  from 
the  earth,  io'33"j  by  computation  our  author  found, 
that  the  weight  of  equal  bodies,  at  equal  distances  from 
the  centres  of  the  sun,  of  Jupiter,  of  Saturn,  and  of  the 
earth,  towards  the  sun,  Jupiter,  Saturn,  and  the  earth, 
were  one  to  another  as  toVt>  and  re¬ 

spectively.  Then,  because  as  the  distances  are  Increased 
or  diminished,  the  weights  are  diminished  or  increased 
in  a  duplicate  ratio  •,  the  weights  of  equal  bodies  to 
wards  the  sun,  Jupiter,  Saturn,  and  the  earth,  at  the 
distances  10000,  997,  791,  and  109,  from  their  centres, 
that  is,  at  their  very  superficies,  wdll  be  as  10000,  943, 

529,  and  435  respectively. 

Cor.  2.  Hence  likewise  ive  discover  the  quantity  of 
matter  in  the  several  planets.  For  their  quantities  of 
matter  are  as  the  forces  of  gravity  at  equal  distances 
from  their  centres,  that  is,  in  the  sun,  Jupiter,  Saturn, 
and  the  earth,  as  i,  toVtj  ToVt,  Rnd  respec¬ 

tively.  If  the  parallax  of  the  sun  be  taken  greater  or 
less  than  lo"  30"',  the  quantity  of  matter  in  the  earth 
must  be  augmented  or  diminished  in  the  triplicate  of 
that  proportion. 

CoR.  3.  Hence  also  we  find  the  densities  of  the 
planets.  For  (by  Frop.  Ixxii.  ]3ook  I.)  the  weights  of 
equal  and  similar  bodies  towards  similar  spheres,  are, 
at  the  surfaces  of  those  spheres,  as  the  diameters  of  the 
spheres.  And  therefore  the  densities  of  dissimilar 
spheres  are  as  those  weiglits  applied  to  the  diameters 
of  the  spheres.  But  the  true  diameters  of  the  sun,  Ju¬ 
piter,  Saturn,  and  the  earth,  tvere  one  to  another  as 
10000,  997,  791,  and  109  j  and  the  weights  towards 
the  same,  as  loooo,  943,  529,  and  435  respectively; 
and  therefore  their  densities  are  as  120,  944»  67,  and 
400.  T.  he  density  of  the  earth,  ■'vhich  comes  out  by 
this  computation,  does  not  depend  upon  the  parallax 
of  the  sun,  but  it  is  determined  by  the  parallax  of  the 
moon,  and  therefore  is  here  truly  defined.  The  sun 
therefore  is  a  little  denser  than  .Tuplter,  and  Jupiter 
than  Saturn,  and  the  earth  four  times  denser  than  the 
sun  ;  for  the  sun,  by  its  great  heat,  is  kept  in  a  sort  of 
a  rarefied  state.  The  moon  also  is  denser  than  the 
earth. 

Cor.  4.  The  smaller  the  planets  are,  they  are  cee- 
tcris  paribus,  of  so  much  the  greater  density.  For  so 
the  powers  of  gravity  on  their  several  surfaces  come 
nearer  to  equality.  They  are  likewise,  cceteris  paribus, 
of  the  greater  density  as  they  are  nearer  to  the  sun. 

So  Jupiter  is  moi'e  dense  than  Saturn,  and  the  earth 
than  Jupiter.  lor  the  planets  were  placed  at  differ¬ 
ent  distances  from  the  sun,  that,  according  to  their 
degrees  of  density,  they  might  enjoy  a  greater  or  less 
proportion  of  the  sun’s  heat.  Our  water,  if  it  were 
removed  as  far  as  the  orh  of  Saturn,  would  be  con¬ 
verted  into  ice,  and  in  the  orb  of  Mercury  would 
quickly  fly  aAvay  in  vapour.  For  the  light  of  the  sun, 
to  which  its  heat  is  proportional,  is  seven  times  denser 
in  the  orb  of  Mercury  than  with  us :  and  by  the  ther¬ 
mometer  Sir  Isaac  found,  that  a  sevenfold  heat  of  our 
summer  sun  ivill  make  tvatcr  boil.  Nor  are  ive  to  doubt, 
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'Newtonian  that  the  matter  of  Mercury  is  adapted  to  its  heat,  and 
Philosophy,  is  therefore  more  dense  than  the  matter  of  our  earth  j 
» Newton,  since,  in  a  denser  matter,  the  operations  of  nature  re¬ 
quire  a  stronger  heat. 

It  is  shown  in  the  scholium  of  Prop.  xxii.  Book  II.  of 
the  Prinripj'a,  that,  at  the  height  of  200  miles  above  the 
earth,  the  air  is  more  rare  than  it  is  at  the  superficies  of 
the  earth,  in  the  ratio  of  3-0  to  0,0000000000003998, 
or  as  75,000000000000  to  i  nearly.  And  hence  the 
planet  Jupiter,  revolving  in  a  medium  of  the  same  den¬ 
sity  with  that  superior  air,  would  not  lose  by  the  re¬ 
sistance  of  the  medium  the  1000000th  part  of  its  mo¬ 
tion  in  1000000  years.  Iri  the  spaces  near  the  earth, 
the  resistance  is  produced  only  by  the  air,  exhalations, 
and  vapours.  When  these  are  carefully  exhausted  by 
the  air  pump  from  under  the  receiver,  heavy  bodies  fall 
within  the  receiver  with  perfect  freedom,  and  with¬ 
out  the  least  sensible  resistance  ;  gold  itself,  and  the 
lightest  down,  let  fall  together,  will  descend  with  equal 
velocity  ;  and  though  they  fall  through  a  space  of  four, 
six,  and  eight  feet,  they  will  come  to  the  bottom  at 
the  same  time ;  as  appears  from  experiments  that  have 
often  been  made.  And  therefore  the  celestial  regions 
being  perfectly  void  of  air  and  exhalations,  the  planets 
and  comets  meeting  no  sensible  resistance  in  those 
spaces,  will  continue  their  motions  through  them  for 
an  immense  space  of  time. 

Newton,  Thomas,  lord  bishop  of  Bristol  and 
dean  of  St  Paul’s  London,  was  born  on  the  first  of 
January  1704-  His  father,  John  Newton,  was  a 
considerable  brandy  and  cyder  merchant,  who,  by  his 
industry  and  Integrity,  having  acquired  w'hat  he  thought 
a  competent  fortune,  left  ofi'  trade  several  years  before 
he  died. 


He  received  the  first  part  of  his  education  In  the  free 
school  of  Litchfield  j  a  school  which,  the  bishop  ob¬ 
serves  with  some  kind  of  exultation,  had  at  all  times 
sent  forth  several  persons  of  note  and  eminence  •,  from 
Bishop  Smaldridge  and  Mr  Wollaston,  to  Dr  Johnson 
and  Mr  Garrick 

From  Litchfield  he  was  removed  to  Westminster 
school,  in  1717,  under  the  care  of  Dr  Freind  and  Dr 
Nicoll. 

During  the  time  he  %vas  at  Westminster,  there  were, 
he  observes,  more  young  men  who  made  a  distinguish¬ 
ed  figure  afterwards  in  the  world,  than  perliaps  at  any 
other  period,  either  before  or  since.  He  particularly 
mentions  William  .Murray,  the  late  earl  of  Mansfield, 
with  whom  he  lived  on  terms  of  the  highest  friendbhip 
to  the  last. 

He  continued  six  years  at  Westminster  school,  five 
of  which  he  passed  in  the  college.  He  afterwards  went 
to  Cambridge,  and  entered  at  'i'rinity  college.  Here  he 
constantly  resided  eight  months  at  least  in  every  vear, 
till  he  had  taken  his  Bachelor  of  Arts  degree.  Being 
chosen  fellow  of  his  ixillege,  he  came  aftcrwanls  to 
'■cttle  in  London.  As  it  had  been  his  incllnatiim  from 
a  child,  and  as  he  was  also  designed  for  holy  oideis, 
he  had  sufficient  time  to  prepare  himself,  and  comjiosed 
some  sermons,  that  he  might  have  a  stock  in  hand 
when  he  entered  on  the  ministry.  His  title  for  orders 
was  his  fellowship  ;  and  he  was  ordained  deacon  in 
Decemljer  1729,  and  priest  in  February  following, 
by  Bishop  Gibson. 

At  his  first  setting  out  In  his  office,  he  was  curate  at 


St  George’s  Hanover-sqnare  ;  and  continued  for  seve¬ 
ral  years  assistant  preacher  to  Dr  Trebeck.  His  first 
preferment  was  that  of  reader  and  afternoon  preacher 
at  Grosvenor  Chapel,  in  South  Audley  street. 

This  introduced  him  to  the  family  of  Lord  Tyreon- 
nel,  to  whose  son  he  became  tutor.  He  continued  in 
this  situation  for  many  years,  very  much  at  his  ease, 
and  on  terms  of  great  intimacy  and  friendship  with  Lord 
and  Lady  Tyrconnel,  “  without  so  much  (says  he)  as 
an  unkind  word  or  a  cool  look  Intervening.” 

In  the  spring  of  1 744,  he  was,  through  the  interest 
of  the  earl  of  Bath  (who  was  bis  great  friend  and  pa¬ 
tron,  and  whose  friendship  and  patronage  were  return¬ 
ed  by  grateful  acknowledgements  and  the  warmest  en¬ 
comiums),  presented  to  the  rectory  of  St  Mary  Le  Bow; 
so  that  he  was  40  years  old  before  he  obtained  any 
living. 

At  the  commencement  of  1745,  he  took  his  doctor’s 
degree.  In  the  spring  of  1747  he  was  chosen  lecturer 
of  St  George’s,  Hanover-square,  by  a  must  respectable 
vestry  of  noblemen  and  gentlemen  of  high  distinction. 
In  August  following  he  married  his  first  wife,  the  eld 
est  daughter  of  Dr  Trebcck  ;  an  unaffected,  modest, 
decent  young  woman,  with  w'hom  he  lived  very  happy 
in  mutual  love  and  harmony  for  near  seven  years. 

In  1749  he  published  his  edition  of  Milton’s  Para¬ 
dise  Lost,  which,  (says  he,  very  modestly)  It  Is  hoped 
hath  not  been  ill  received  by  the  public,  having,  in 
J^775»  gone  through  eight  editions.  After  the  Para¬ 
dise  Lost,  it  was  judged  (says  he)  proper  that  Dr 
Newton  should  also  publish  the  Paradise  Regained,  and 
other  poems  of  Milton ;  but  these  things  he  thought 
detained  him  from  other  more  material  studies,  though 
he  had  the  good  fortune  to  gain  by  them  more  than 
Milton  did  by  all  his  works  put  together.  But  his 
greatest  gain  (he  says)  was  their  first  introducing  him 
to  the  friendship  and  intimacy  of  two  such  men  as  Bi¬ 
shop  ^Varburlou  and  Dr  Jortin,  whose  works  uill  sneak 
for  them  better  than  any  private  commendation. 

^754  lost  his  father  at  the  age  of  83  ;  and 
within  a  few  days  his  wife,  at  the  age  of  38.  This 
was  the  sev'erest  trial  he  ever  underwent,  and  almost 
overwhelmed  him.  At  that  time  he  was  engaged  in 
writing  his  Dissertations  on  the  Prophecies  ;  and  hap¬ 
py  it  was  for  him  :  for  in  any  aflliction  he  never  found 
a  better  or  more  cfl'ectual  remedy  than  plunging  deep 
into  study,  and  fixing  his  thoughts  as  intensely  as  he 
possibly  could  upon  other  sulijects.  The  first  volume 
was  published  the  following  winter  ;  but  the  other  did 
not  appear  till  three  years  afterwards  ;  and  as  a  rcw.ard 
for  his  past  and  an  incitement  to  future  labours,  he 
was  appointed,  in  the  mean  time,  to  preach  Boyle’s 
lecture.  The  bishop  informs  us,  that  1250  copies  of 
the  Dissertations  were  taken  at  the  first  impression,  and 
IDOO  at  every  other  edition  :  and  “  though  (says  he) 
some  things  have  been  since  published  upon  the  same 
subjects,  yet,  they  still  hohl  up  their  head  above  water, 
and  having  gone  through  five  editions,  arc  again  pre¬ 
pared  for  another.  Abroad,  too,  their  reception  hath 
not  been  unfavourable,  if  accounts  from  thence  may  be 
depended  upon.”  They  were  translated  into  the  Ger¬ 
man  and  Danish  languages  ;  and  received  the  warmest 
CHComiums  from  persons  of  learning  and  rank. 

In  the  spring  of  1757,  he  was  made  prebendary  of 
M  cstminstcr,  in  the  room  of  Dr  Green,  and  promoted 

5  U  2  to 


Kevstoii 


N  E  X  [  796  ]  N  G  O 


Newton  to  the  deanery  of  Salisbury.  In  October  following,  he 
II  was  made  sub-almoner  to  his  majesty.  This  lie  owed 
Nexi.  to  Bishop  Gilbert.  He  married  a  second  wife  in  Sep- 
tember  1761.  She  was  the  widow  of  the  Rev.  Mr 
Hand,  and  daughter  of  John  Lord  Viscount  Lisburn. 
In  the  same  month  he  kissed  his  majesty’s  hand  for  his 
bishopric. 

In  the  winter  of  1764,  Dr  Stone,  the  primate  of 
Ireland,  died.  Mr  Grenville  sent  for  Bishop  Newton, 
and  in  the  most  obliging  manner  desired  his  acceptance 
of  the  primacy.  Having  maturely  weighed  the  matter 
in  his  mind,  he  declined  the  offer.  ^ 

In  1768  he  was  made  dean  of  St  Paul’s.  His  ambi¬ 
tion  was  now  fully  satisfied  ;  and  lie  firmly  resolved  ne¬ 
ver  to  ask  for  any  thing  more. 

From  this  time  to  his  death,  ill  health  was  almost 
Lis  constant  companion.  It  was  wonderful  that  suclf  a 
poor,  weak,  and  slender  thread  as  the  bishop’s  life, 
should  be  spun  out  to  such  an  amazing  length  as  it  real¬ 
ly  was.  In  the  autumn  of  1781  (usually  the  most  fa¬ 
vourable  part  of  tbe  year  to  him)  he  laboured  under  re¬ 
peated  illnesses ;  and  on  Saturday  the  ptli  of  February 
1782,'  he  began  to  hnd  his  breath  much  affected  by 
the  frost.  His  complaints  grew  worse  and  worse  till 
the  Thursday  following.  He  got  up  at  five  o’clock, 
and  was  placed  in  a  chair  by  the  fire ;  complained  to 
his  wife  bow  much  he  had  suffered  In  bed,  and  repeat¬ 
ed  to  himself  that  portion  of  the  Psalms,  “  O  my  God, 
I  cry  unto  thee  in  the  day  time,”  &c.  &c.  About  six 
o’clock  he  was  left  by  his  apothecary  in  a  quiet  sleep. 
Between  seven  and  eight  he  awoke,  and  appeared  ra¬ 
ther  more  easy,  and  took  a  little  refreshment.  He  con¬ 
tinued  dozing  till  near  nine,  when  he  ordered  his  ser¬ 
vant  to  come  and  dress  him,  and  help  him  down  stairs. 
As  soon  as  he  was  dressed,  he  inquired  the  hour,  and 
bid  his  servant  open  the  shutter  and  look  at  the  dial  of 
fet  Paul’s.  Ihe  servant  answered,  it  was  upon  the 
stroke  of  nine.  The  bishop  made  an  effort  to  take  out 
his  watch  ;  with  an  intent  to  set  it ;  but  sunk  down  In 
his  chair,  and  expired  without  a  sigh  or  the  least  visi¬ 
ble  emotion,  his  countenance  still  retaining  the  same 
placid  appearance  which  was  so  peculiar  to  him  when 
alive.  Of  his  numerous  works,  his  Dissertations  on 
the  Prophecies  are  by  much  the  most  valuable.  His 
learning  was  undoubtedly  very  considerable  j  but  he 
•seldom  exhibits  evidence  of  a  very  vigorous  mind.  On 
one  occasion,  indeed,  he  appears  to  have  thought  with 
freedom  ;  for  we  believe  be  was  the  first  dignitary  of 
the  church  of  England  who  avowed  his  belief  of  tbe 
final  restitution  of  all  things  to  harmony  and  happi¬ 
ness.  ^ 


NEWTYA,  a  port  little  knmvn,  on  the  coast  be 
tween  Goa  the  capital  of  the  Portuguese  settlements  ii 
India,  and  the  English  settlement  of  Bombay.  M 
Kennel  conjectures  it  to  be  the  Nitrias  of  Pliny  j  nea 
which  the  pirates  cruized  for  the  Roman  ship.  Th, 
same  writer  places  It  near  to  15°  52' 30"  north  lati 
^  73®  ^6'  30"  east  longitude. 

„  j  the  Romans,  persons  free  born,  win 

ior  debt  were  reduced  to  a  state  of  slavery.  By  tin 
laws  of  the  twelve  tables  It  was  ordained,  that  insolven 
debtors  should  be  given  up  to  their  creditors  to  bi 
bound  in  fetters  and  cords,  whence  thev  were  callei 
Acxi;  and  though  they  did  not  entirely  lose  tbe  ricrbti 
W  freemen,  yet  they  were  often  treated  more  barshlj 
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than  the  slaves  themselves.  If  any  one  was  indebted 
to  several  persons,  and  could  not  within  60  days  find  || 
a  cautioner,  his  body  according  to  some,  but  accord-  Ngo-kia. 
ing  to  others  his  effects,  might  be  cut  in  pieces,  and  ' 
divided  among  his  creditors.  The  latter  opinion  seems 
by  much  the  most  probable,  as  Livy  mentions  a  law  by 
which  creditors  had  a  right  to  attach  the  goods  but  not 
the  persons  of  their  debtors. 

NEYTRECHT,  a  town  of  Upper  Hungary,  capi¬ 
tal  of  a  county  of  the  same  name,  with  a  bishop’s  see  j 
seated  on  the  river  40  miles  north-east  of  Pres- 

burgi  E.  Long.  1  7.  49.  N.  Lat.  48.  28. 

NGAN-KING-FOU,  a  city  of  China,  and  c.ijil- 
tal  of  the  western  part  of  tbe  province  of  Kiang-nan. 

It  is  governed  by  a  particular  viceroy,  who  keeps  a 
large  garrison  In  a  fort  built  on  tbe  banks  of  the  river 
Yang-tse-kiang.  Its  situation  is  delightful  ;  its  com¬ 
merce  and  riches  render  it  very  considerable  ;  and  every 
thing  that  goes  from  tbe  southern  part  of  China  to 
Nan-king  must  pass  through  it.  All  the  counti-y  be¬ 
longing  to  it  is  level,  pleasant,  and  fertile.  It  has  un¬ 
der  its  jurisdiction  only  six  cities  of  the  liiird  class. 

NGO-K.IA,  a  Chinese  drug,  of  which  the  compo¬ 
sition  will  no  doubt  appear  as  singular  as  the  numerous 
properties  ascribed  to  it.  In  the  province  Chang-tong, 
near  Ngo-hien,  a  city  of  the  third  class,  is  a  well 
formed  by  nature,  which  is  reckoned  to  be  seventy 
feet  in  depth,,  and  which  has  a  communication,  as  the 
Chinese  say,  with  some  subterranean  lake,  or  other 
large  reservoir.  The  water  drawn  from  it  is  exceed¬ 
ingly  clear,  and  much  heavier  than  common  •,  and  if  it 
be  mixed  with  muddy  water,  it  purifies  it  and  ren¬ 
ders  it  limpid,  by  precipitating  alhits  impurities  to  the 
bottom  of  the  vessel.  I'his  water  is  employed  in  ma¬ 
king  the  ngo-kia,  which  is  nothing  else  but  a  kind  of 
glue  procured  from  the  skin  of  a  black  ass. 

The  animal  is  killed  and  flayed,  and  the  skin  is  steep¬ 
ed  for  five  days  in  water  drawn  from  this  well.  At 
the  end  of  that  time,  it  is  taken  out  to  be  scraped*aiul 
cleaned  j  it  is  afterwards  cut  into  small  pieces,  which 
are  boiled  over  a  slow  fire,  in  the  same  kind  of  w’atcr, 
until  it  is  reduced  to  a  jelly,  which  is  strained,  rvhile 
warm,  through  a  cloth,  to  free  it  from  all  tbe  gross 
matter  which  could  not  be  melted.  AVhen  this  glue 
is  cool,  and  has  acquired  a  consistence,  it  is  formed 
into  square  cakes,  upon  which  the  Chinese  imprint  cha¬ 
racters  and  coats  of  arms,  or  the  signs  of  their  shops. 

This  well  is  the  only  one  of  the  kind  in  China  5  it 
is  always  shut,  and  sealed  by  the  governor  of  the  place 
with  his  own  seal,  until  the  customary  day  of  ma¬ 
king  the  emperor’s  glue.  This  operation  generally  lasts 
from  the  autumnal  harvest  till  the  month  of  March. 

During*  that  time,  the  neighbouring  people  and  mer¬ 
chants  treat  for  the  puixhase  of  the  glue  with  those 
who  guard  the  well,  and  with  the  people  who  make 
it.  The  latter  manufacture  as  much  of  it  as  they 
can,  on  their  own  account,  with  this  difl'crence, 
that  it  is  not  so  pure,  and  that  they  are  less  scrupulous 
in  examining  whether  the  ass  be  fat,  or  of  a  very 
black  colour :  however,  all  the  glue  made  here  is  as 
much  esteemed  at  Peking  as  that  which  the  mandai'ins 
who  are  on  the  spot  transmit  to  court  and  to  their 
friends. 

As  this  drug  Is  in  the  greatest  request,  and  as  the 
quantity  of  it  made  at  Ngo-hien  is  not  suificlent  to 
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NRo-kia,  supply  the  wliole  empire,  there  are  not  wanting  people 
Kiapu-a.  who  counterfeit  it  elsewhere,  and  who  manufacture 
’  a  spurious  kind  from  the  skins  of  mules,  horses,  and 
camels,  and  sometimes  even  from  old  boots  j  it  is, 
however,  very  easy  to  distinguish  that  which  is  ge¬ 
nuine  •,  it  has  neither  a  bad  smell  nor  a  disagreeable 
taste  when  applied  to  the  mouth  j  it  is  brittle  and 
friable,  and  always  of  a  deep  black  colour,  sometimes 
inclining  to  red.  The  qualities  of  the  counterfeit 
kind  are  entirely  different ;  both  its  taste  and  smell 
are  disagreeable,  and  it  is  viscous  and  flabby  even 
when  made  of  the  skin  of  a  hog,  which  is  that  which 
imitates  the  true  kind  the  best. 

The  Chinese  attribute  a  great  number  of  virtues  to 
this  drug.  They  assure  us  that  it  dissolves  phlegm, 
facilitates  the  play  and  elasticity  of  the  lungs,  gives  a 
free  respiration  to  those  who  breathe  with  difficulty  j 
that  it  comforts  the  breast,  increases  the  blood,  stops 
dysenteries,  provokes  urine,  and  strengthens  children  in 
the  womb.  Without  warranting  the  truth  of  all  these 
properties,  it  appears,  at  least,  certain,  by  the  testi¬ 
mony  of  the  missionaries,  that  this  drug  is  serviceable 
in  all  diseases  of  the  lungs.  It  is  taken  with,  a  de¬ 
coction  of  simples,  and  sometimes  in  powder,  but  very 
seldom. 

NIAGARA,  a  fort  of  North  America,  which  was 
taken  from  the  French  in  17^9.  According  to  the 
treaty  of  1794,  it  was  delivered  up  by  Britain  to  the 
United  States  in  1796-  It  is  situated  on  a  small  penin¬ 
sula  formed  by  the  river  Niagara  as  it  flows  into  the 
lake  Ontario.  About  six  leagues  from  the  fort  is  the 
greatest  cataract  in  the  world,  known  by  the  name  of 
the  Waterfall  of  iSiagara.  'I'he  river  at  this  fall  runs 
from  SSE  to  NNW  ;  and  the  rock  of  the  fall  crosses  it 
not  in  a  right  line,  but  forms  a  kind  of  figure  like  a 
hollow  semicircle  or  ho»se  shoe.  Above  the  fall,  in  the 
middle  of  the  river,  is  an  island  about  800  or  1000 
feet  long  j  the  lower  end  of  which  is  just  at  the  perpen¬ 
dicular  edge  of  the  fall.  On  both  sides  of  this  island 
runs  all  the  water  that  comes  from  the  lakes  of  Canada  j 
viz.  Lake  Superior,  Lake  Michigan,  Lake  Huron,  and 
Lake  Erie,  which  have  some  large  rivers  that  open 
themselves  into  them.  Before  the  water  comes  to  this 
island,  it  runs  but  slowly  compared  with  its  motion 
afterwards,  when  it  grows  the  most  rapid  in  the  world, 
running  with  a  surprising  swiftness  before  it  comes  to 
the  fall.  It  is  perfectly  white,  and  in  many  places  is 
thrown  high  up  into  the  air.  The  water  that  runs 
down  on  the  west  side  is  more  rapid,  in  greater  abun¬ 
dance,  and  whiter,  than  that  on  the  cast  side ;  and 
seems  almost  to  outfly  an  arrow  in  swiftness.  \Vhcn 
you  are  at  the  fall,  and  look  up  the  river,  you  may  see 
that  the  water  is  everywhere  exceedingly  steep,  almost 
like  the  side  of  a  hill  •,  but  when  vou  come  to  look  at 
the  fall  itself,  it  is  imjiossible  to  express  the  amazement 
it  occasions.  The  bright  of  it,  as  measured  by  mathe¬ 
matical  Ihstniments,  is  found  to  be  exactly  137  feet  ; 
and  wlien  the  water  is  come  to  the  bottom,  it  jumps 
back  to  a  very  great  height  in,thc  air.  The  noise  may  be 
heard  at  the  distann  of  4^  miles,  but  seldom  further; 
nor  can  it  be  heard  even  at  Fort  Niagara,  which  is  only 
six  league^  di-tant.  unless  Lake  Ontario  is  culm.  At 
tliat  fort  it  is  observed,  ih.il  when  they  hear  the  noise 
of  the  fall  more  loud  than  ordinary,  tiny  are  sure  that 
a  north-east  wind  will  follow )  which  is  the  mote  sur- 


prising,  as  the  fort  lies  south-west  from  the  fall.  At  xia-^ara* 
some  times  the  fall  makes  a  much  greater  noise  than  at '  ■  y— 1  J 
others  ;  and  this  is  held  for  an  infallible  sign  of  ap¬ 
proaching  rain  or  other  bad  weather. 

From  the  place  where  the  water  falls  there  arises 
abundance  of  vapour  like  very  thick  smoke,  insomuch 
that  when  viewed  at  a  distance  you  would  think  that 
the  Indians  had  set  the  forests  on  fire.  These  vapoui's 
rise  high  in  the  air  when  it  is  calm,  hut  are  dispersed 
by  the  wind  when  it  blows  hard.  If  you  go  into  this 
vapour  or  fog,  or  if  the  wind  blows  it  on  you,  it  is  so 
penetrating,  that  In  a  few  moments  you  will  be  as  wet 
as  if  you  had  been  under  water.  Some  are  of  opinion 
that  when  birds  come  flying  into  this  fog  or  smoke  of 
tlie  fall,  they  drop  down  and  perish  in  the  water  ;  cither 
because  their  wings  are  become  wet,  or  that  the  noise, 
of  the  fall,  astonishes  them,  and  they  know  not  where 
to  go  in  the  darkness ;  but  others  think  that  seldom 
or  never  any  bird  perishes  there  in  that  manner  ;  be¬ 
cause  among  the  abundance  of  birds  found  dead  be¬ 
low  the  fall,  there  are  no  other  sorts  than  such  as 
live  and  swim  frequently  in  the  water  ;  as  swans,  geese, 
ducks,  water  hens,  teal,  and  the  like.  And  very 
often  great  flocks  of  them  are  seen  going  to  destruc¬ 
tion  in  this  manner  :  they  swim  in  the  river  above  the 
fall,  and  so  are  carried  down  lower  and  lower  by  the 
water  ;  and  as  water  fowl  commonly  take  great  delight 
in  being  carried  with  the  stream,  they  indulge  them¬ 
selves  in  enjoying  this  pleasure  so  long,  till  the  swift¬ 
ness  of  the  water  becomes  so  great,  that  it  is  no  longer 
possible  for  them  to  rise,  hut  they  are  driven  down  tlie 
precipice  and  perish.  I’liey  are  observed,  when  they 
draw  nigh  the  fall,  to  endeavour  with  all  their  might 
to  take  wing  and  leave  the  water  ;  but  they  cannot. 

In  the  months  of  September  and  October  such  abun¬ 
dant  quantities  of  dead  water  fowl  arc  found  every 
morning  below  the  fallj  on  the  shore,  that  the  garrison 
of  the  fort  for  a  long  time  live  chiefly  upon  them. 

Besides  the  fowl,  they  find  also  several  sorts  of  dead 
fish,  also  deer,  bears  and  other  animals  which  liave 
tried  to  cross  the  water  above  the  fall  ;  the  larger 
animals  are  generally  found  broken  to  pieces.  Just 
below,  a  little  way  from  the  fall,  the  water  is  not  ra¬ 
pid,  but  goes  all  in  circles,  and  whirls  like  a  boiling 
pot;  which  however  docs  not  hinder  the  Indians  go¬ 
ing  upon  it  in  small  canoes  a-fishing  ;  but  a  little  fur¬ 
ther,  and  lower,  tlic  other  smaller  lulls  begin.  M  hen 
you  are  above  the  fall,  and  look  down,  your  hc.ad  be¬ 
gins  to  turn  ;  even  such  as  have  been  here  numberless 
times,  will  seldom  venture  to  look  down,  without  at  the 
same  time  keeping  fast  hold  of  some  tree  with  one 
hand. 

It  was  formerly  thouglit  impossible  for  anybody 
living  to  come  at  the  Island  that  is  in  the  midillc  of 
the  fall  ;  but  an  accident  that  hap|K-i)ed  about 
years  ago  made  it  appear  otherwi.-'C.  The  history 
is  this  :  Two  Indians  of  the  Six  Nations  wont  out 
from  Niagara  fort  to  hunt  upon  an  island  that  is  in  the 
middle  of  the  river,  or  strait,  above  thegrrat  fall,  on 
which  there  used  to  be  abuntlancc  of  deer.  Thev  took 
sontc  Frcn<  li  brandy  with  them  from  the  fort,  which 
thev  tasted  se'. n al  limes  as  they  wen  going  over  the 
r.aiTving  plate  ;  and  when  they  were  in  their  canoe, 
thev  look  now  and  then  a  dram,  and  so  went  along 
up  the  strait  tovtards  the  island  wbci'e  they  proposed 
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Niagara.  tO  hunt;  but  growing  sleepy,  they  laid  themselves 
'"."v—'  '  down  in  the  canoe,  which  getting  loose  drove  back 
with  the  stream,  farther  and  farther  down,  till  it  came 
nigh  that  island  that  is  in  the  middle  of  the  fall.  Here 
one  of  them,  awakened  hy  the  noise  of  the  fall,  cries 
out  to  the  other,  that  they  were  gone  :  Yet  they  tried 
if  possible  to  save  life.  This  island  was  nighest,  and 
with  much  working  they  got  on  shore  there.  At 
first  they  were  glad  ;  hut  when  they  had  considered 
every  thing,  they  thought  themselves  hardly  in  a  bet¬ 
ter  state  than  if  they  had  gone  down  the  fall,  since 
they  had  now  no  other  choice,  than  either  to  throw 
themselves  down  the  same,  or  perish  with  hunger. 
But  hard  necessity  put  them  on  invention.  At  the 
lower  end  of  the  island  the  rock  is  perpendicular,  and 
no  water  is  running  there.  The  island  has  plenty  of 
wood  j  they  went  to  work  then,  and  made  a  ladder 
or  shrouds  of  the  bark  of  the  lind  tree  (which  is  very 
tough  and  strong)  so  long  till  they  could  with  it  reach 
the  water  below  j  one  end  of  this  bark  ladder  they 
tied  fast  to  a  great  tree  that  grew  at  the  side  of  the 
_rock  above  the  fall,  and  let  the  other  end  down  to  the 
water.  So  they  went  down  along  their  new'invented 
stairs,  and  when  they  came  to  the  bottom  in  the  mid¬ 
dle  of  the  fall  they  rested  a  little  ;  and  as  the  water 
next  below  the  fall  is  not  rapid,  as  before  mentioned, 
they  threw  themselves  out  into  it,  thinking  to  swim 
on  shore.  We  have  said  before,  that  one  part  of  the 
fall  is  on  one  side  of  the  island,  the  other  on  the  other 
side.  Hence  it  is,  that  the  waters  of  the  two  cata¬ 
racts  running  against  each  other,  turn  back  against  the 
rock  that  is  just  under  the  island.  Therefore,  hardly 
had  the  Indians  begun  to  swhti,  before  the  waves  of 
the  eddy  threw  them  back  with  violence  against  the 
rock  from  whence  they  came.  They  tried  it  several 
times,  but  at  last  grew  weaty ;  and  by  being  often 
thrown  against  the  rock  they  were  much  bruised,  and 
the  skin  torn  oft  their  bodies  in  many  places.  So 
they  were  obliged  to  climb  Up  stairs  again  to  tlie  island, 
not  knowing  what  to  do.  After  some  time  they  per- 
•reived  Indians  on  the  shore,  to  whom  they  cried  out. 
These  saw  and  pitied  them,  but  gave  them  little  hope 
or  help;  yet  they  made -haste  down  to  the  fort,  and 
mid  the  commandant  where  two  of  their  brothers  were. 
He  persuaded  them  to  try  all  possible  means  of  reliev¬ 
ing  _the  two  poor- Indians  j  and  it  was  done  in  the  fol¬ 
lowing  manner : 

The  water  that  runs  on  the  east  side  of  this  Island  is 
shallow,  especially  a  little  above  the  island  towards  the 
eastern  shore.  The  commandant  caused  poles  to  be 
made  and.  pointed  with  iron;  two  Indians  took  upon 
them  to  walk  to  this  island  by  the  help  of  these  poles, 
m  save  the  other  poor  creatures,  or  perish  themsehves. 

hey  took  leave  of  all  their  friends,  as  if  they  were 
going  to  death.  Each  had  two  such  poles  in  his 
hands,  to  set  to  the  bottom  of  the  stream,  to  keep 
them  steady  :  and  in  this  manner  reached  the  island  : 
and  haying  given  poles  to  the  two  poor  Indians  there, 
they  all  returned  safely  to  the  main  land.  These  two 
Indians  (wlm  in  the  above-mentioned  manner  were  first 
brought  to  this  island)  were  nine  davs  on  the  island,  and 
almost  ready  to  starve  to  death.  Now  since  the  road  to 
this  island  has  been  found,  the  Indians  go  there  often  to 
kill  deer,  which  have  tried  to  cioss  the  river  above 
-he  tall,  ami  we  driven  upon  it  by  the  stream.  On 
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shines,  you  see  here  from 
to  two  in  the  afternoon, 
you,  where  you  stand  at 


the  west  side  of  this  island  are  some  small  Islands  or  Niagara, 
rocks,  of  no  consequence.  The  east  side  of  the  river  is  ' 
almost  perpendicular,  the  west  side  more  sloping.  In 
former  times,  a  part  of  the  rock  at  the  fall  which  is  on 
the  wmst  side  of  the  island,  hung  over  in  such  a  man¬ 
ner,  that  the  water  which  fell  perpendicularly  from  it, 
left  a  vacancy  below,  so  that  people  could  go  under 
between  the  rock  and  the  water ;  but  the  prominent 
part  some  years  since  broke  off  and  fell  down.  The 
breadth  of  the  fall,  -as  it  runs  in  a  semicircle,  is  rec¬ 
koned  to  be  about  300  feet.  The  island  is  in  the 
middle  of  the  fall,  and  from  it  the  water  on  each  side 
is  almost  the  same  breadth  the  breadth  of  the  island 
at  its  loAver  end  is  about  100  feet.  Below  the  fall, 
in  the  holes  of  the  rocks,  are  great  plenty  of  eels, 
which  the  Indians  and  French  catch  with  their  hands 
without  any  other  means.  Every  day  when  the  sun 

ten  o’clock  in  the  morning 
below  the  fall,  and  under 
the  side  of  the  fall,  a  glo¬ 
rious  rainbow,  and  sometimes  -two,  one  within  ilie 
other.  The  more  vapours,  the  brighter  and  clearer 
is  the  rainbow.  When  the  wind  carries  the  vapours 
from  that  place,  the  rainbow  is  gonfe,  but  appears 
again  as  soon  as  new  vapours  come.  From  the  fall 
to  the  landing  above  it,  where  the  canoes  from  Lake 
Erie  put  ashore  (or  from  the  fall  to  the  upper  end  of 
the  carrying  place),  is  half  a  mile.  Lower  the  ca¬ 
noes  dare  not  come,  lest  they  should  be  obliged  to 
try  the  fate  of  the  tw'o  Indians,  and  perhaps  with 
less  success.  Tliey  have  often  found  below  the  fall 
pieces  of  human  bodies,  perhaps  drunken  Indians, 
that  have  unhappily  come  down  to  the  fall.  The 
Fi’ench  say,  that  they  have  often  thrown  whole  great 
trees  into  the  water  above,  to  see  them  tumble  down 
the  fall :  they  rvent  down  w’lth  surprising  swiftness, 
but  could  never  be  seen  afterwards ;  ivhence  it  was 
tbouglit  there  was  a  bottomless  deep  or  abvss  just  under 
the  fall.  The  rock  of  the  fall  consists  of  a  gray  lime¬ 
stone.  For  an  interesting  account  of  this  celebrated 
fall,  the  reader  is  referred  to  Volncy’s  or  Hall’s  Tra¬ 
vels  in  America. 

Having  mentioned  the  S/x  Nations  which  live  on  the 
banks  of  the  Niagara,  we  shall  here  add  a  few  particu¬ 
lars  relative  to  those  nations  which,  as  they  seem  not  to 
be  well  understood  even  in  America,  are  probably  still 
less  known  in  Europe.  The  Information  wdiich  we  have 
to  give  was  communicated  to  the  Royal  Society  of  Lon¬ 
don  by  Mr  Richard  M‘Causland  surgeon  to  the  8th  re¬ 
giment  of  foot,  who,  writing  from  the  best  authority, 
informs  us,  that  each  nation  is  divided  into  three  tribes, 
of  which  the  principal  are  called  the  turtle  tribe,  the 
wolf  tribe,  and  the  bear  tribe. 

Each  tribe  has  two,  three,  or  more  chiefs,- called 
sachems ;  and  this  distinction  is  always  hereditary  in 
the  family,  but  descends  along  the  female  line :  for 
instance,  if  a  chief  dies,  one  of  his  sister’s  sons,  or  one 
of  his  own  brothers,  will  be  appointed  to  succeed 
him.  Among  these  no  preference  is  given  to  proxi¬ 
mity  or  primogeniture  j  but  the  sachem,  during  his 
lifetime,  pitches  upon  one  whom  he  supposes  to  have 
more  abilities  than  the  rest  5  and  in  this  choice  he 
frequently,  though  not  always,  consults  the  princi¬ 
pal  men  of  the  tribe.  If  the  successor  happens  to  be 
a  child,  the  olEces  of  the  post  are  performed  by  some 
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Kia'>-ara.  of  I'is  friends  until  he  is  of  sufficient  asce  to  act  him- 
- V - '  self. 

Each  of  lliese  posts  of  sachem  lias  a  name  v.hich  is 
peculiar  to  it,  and  which  never  changes,  as  it  is  al¬ 
ways  adopted  by  the  successor:  nor  does  the  order  of 
precedency  of  each  of  these  names  or  titles  ever  vary. 
Nevertheless,  any  sachem,  liy  abilities  and  activity, 
may  acquire  greater  power  and  influence  in  the  nation 
than  those  who  rank  before  him  in  point  of  precedency  j 
Iwit  this  is  merely  temporary,  and  dies  with  him. 

Each  tribe  has  one  or  two  chief  warriors  ;  w'hich 
dignity  is  also  hereditary,  and  has  a  peculiar  name  at¬ 
tached  to  it. 

These  are  the  only  titles  of  distinction  which  are 
fixed  and  permanent  in  the  nation  •,  for  although  any 
Indian  may  by  superior  talents,  either  as  a  counsellor 
or  as  a  warrior,  acquire  influence  in  the  nation,  yet  it 
is  not  in  his  power  to  transmit  this  to  his  family. 

The  Indians  have  also  their  great  women  as  well  as 
their  great  men,  to  whose  opinions  they  pay  great  de¬ 
ference  ;  and  this  distinction  is  also  hereditary  in  families. 
They  do  not  sit  in  council  with  the  sachems,  but  have 
separate  ones  of  their  own. — When  war  is  declared,  the 
sachems  and  great  women  generally  give  up  the  manage¬ 
ment  of  public  affairs  into  the  hands  of  the  warriors. 
It  may  however  so  happen,  that  a  sachem  may  at  the 
same  time  be  also  a  chief  w'arrlor. 

Friendship  seems  to  have  been  Instituted  with  a  view 
towards  strengthening  the  union  between  tbe  several 
nations  of  the  confederacy;  and  hence  friends  are  called 
the  sinews  of  f/ie  Six' Nciltons,  An  Indian  has  there¬ 
fore  generally  one  or  more  friends  in  each  nation.  Be¬ 
sides  tbe  attachment  which  subsists  daring  the  lifetime 
of  the  two  friends,  whenever  one  of  them  happens  to  be 
killed,  it  is  Incumbent  on  the  survivor  to  replace  him, 
by  presenting- to  his  family  eifliera  scalp,  a  prisoner,  or 
a  belt  consisting  of  some  thousands  of  wampum  ;  and 
this  ceremony  is  performed  by  every  friend  of  the  de¬ 
ceased. 

I  he  purpose  and  foundation  of  war  parties,  therefore, 
IS  in  general  to  procure  a  prisoner  or  scalp  to  replace 


NIC 

the  friend  or  relation  of  the  Indian  wlio  Is  the  head  Niagara, 
of  the  party.  An  Indian  wdio  wishes  to  replace  a  Nic*a. 
friend  or  relation  presents  a  belt  to  his  acquaintance  ;  » 

and  as  many  as  choose  to  follow  him  accept  this  belt, 
and  become  his  party.  After  this.  It  is  of  no  con¬ 
sequence  whether  he  goes  on  tbe  expedition  or  re¬ 
mains  at  home  (as  it  often  happens  that  be  is  a  child ;) 
he  is  still  considered  as  tbe  head  of  tbe  party.  The 
belt  he  presented  to  his  party  is  returned  fixed  to  the 
scalp  or  prisoner,  and  passes  along  with  them  to  the 
friends  ot  the  person  he  replaces.  Hence  it  happens, 
that  a  war  party,  returning  with  more  scalps  or  pri¬ 
soners  than  the  original  intention  of  the  party  requi- ' 
red,  will  often  give  one  of  these  supernumerary  scalps 
or  prisoners  to  another  war  party  whom  they  meet  go¬ 
ing  out;  upon  which  this  party,  having  fulfilled  the 
purpose  of  their  expedition,  will  sometimes  return  w'ith- 
oiit  going  to  war. 

NICtEA,  in  Ancient  Geography,  the  metropolis  of 
Bithynia ;  situated  on  the  lake  Ascanius,  in  a  large, 
and  fertile  plain  ;  in  compass  i6  stadia:  first  built  by 
Antigonus,  the  sou  of  Philip,  and  thence  called  Anti- 
gonea  ;  afterwards  completed  by  Eysimachus,  who  call¬ 
ed  it  Niccra,  after  his  consort  the  daughter  of  Antipater.  • 
According  to  Stephanus,  it  was  originally  a  colony  of 
the  Bottiaei,  a  people  of  Thrace,  and  called  Ancore ; 
and  afterwards  called  Niccea.  Now  Nice  in  Asia  the 
Less*.^  Famous  for  the  first  general  council. — A  se-«  SceATcr, 

cond  Niccea,  (Diodorus  Siculus),  of  Corsica _ A  third, 

of  the  Hither  India,  (Arrian)  ;  situated  on  the  west 
side  of  the  Hydaspes,  opposite  to  Bucephale,  on  the  east 
side.— A  fourth  Niccea,  a  towm  of  Liguria,  at  the 
Maritime  Alps,  on  the  east  side  of  the  river  Paulon, 
near  its  mouth,  which  runs  between  the  Varus  and  Ni- 
caea,^  (Mela).  A  colony  of  the  Massilians,  (Stepha¬ 
nus)  ;  the  last  town  of  Italy  to  the  west.  Now  Nizza 
or  Nice,  capital  of  the  county  of  that  name,  on  the  Me¬ 
diterranean. — A  fifth,  of  Locris,  (Strabo) ;  a  town  near 
Thermopyl® ;  one  of  the  keys  of  that  pass.  It  stood  -- 
on  the  Sinus  Maliacus. 
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